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Epigastric Pain In Old smoker man ..Inferior Miocardial Infarction Until prove otherwise
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Inferion Ml (e i oyl

Lead ||, |]], aVF & e s

Infarcytiond) selschemia J) 38 s
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Depresses ST segment , Inverted T wave 228 jschemia! 2 Wix
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Diagnostic approach

Symptoms suggesting serious cause
*\Very sudden onset

*Severe pain

*Colapse/syncope

*Pain on exerclse

- i i N w
Could it be dus o bight othet

gLngr lirg=threatening 7

Could it e dus
to myocardial

Echasmia?

*Fearing death

. " &g. Myocardial Gastro-cesphagea
Examination Irfarction reflLx
, ., Argina =8l pladdser dissass
5'-@”5 Suggesting Pancreatitis Musculoskeletal pain

SErious cause - P _/
*Creathlessness
s\omiting
* Sweating
e Cyanosis

N.B. Serious diseases such as Ml and PE can
present without chest pain. An abnormal ECG
showing ST-elevation is a dominant finding

= . . Also nesd:
*FPulimonary oedema CECG
*Fleuralivericardial o CXR

rub
* Hypotension
* Absent pulses
*Anaemia

* Cardiac enzymas

Is the patient unwell?

Are they shocked?

In severe pain?

In need of immediate resuscitation?

sTachycardia

*Ezisea JVF

A sy (8 A e slrall 48 jra clin zling 52 g Clall aus ) 3] il Jalads Zadldll dadiall b
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How to read ECG?

[ ECG is Either - Rhythm strip - Complete ECG ]
Rhythm Strip } [ Complete ECG }
[ regular ] AV ph g pakally Bl o B sl 5 (o (3lal o ey Lin

BradyCardia | Check QRS shape

- Broad and Bizzare : 3™ AVB

- Normal : check P wave

- Absent : Nodal Rhythm
- Multiple : fixed 2" AVB
- single : sinus bradycardia ( It may be

1* AVB so look at P-R interval )

- Rhythm , rate
- Axis

- Lead | | -Vl -v6

Rate [F 300/number of small squre between 2QRS

[ Axis | seenin Leads | and AVF

Rt Axis Deviation : Rt Ventricular ++

Lt Axis Deviation : Lt Ventricular ++

Tachycardi | check QRS shape

- Broad and Bizzare : Ventricular tachycardia

- Normal : check P wave

- Absent : supra ventricular tachycardia
- Multiple : Atrial flutter with fixed block

- single : sinus tachycardia

J Mitrale : Broad & Bifid : LA++

| | Pulmonale : tall and thin : RA++

Atrial Flutter Nodal Rhythm
Absent : AF, Mid Nodal Rhythm

P-R interval : if prolonged : 1° AVB

Infarction : raised ST: In ( ||,| | |,AVF ) Inferior Ml

Ischemia : Depressed ST (||,|||,AVF)

F

N

- Broad and Bizzare : vent. Extrasystole

- Narrow, Normal : check P wave

- Apsent : AF
- Multiple: Atrial Flutter with Variable Block
Or variable 2" degree AVB

- Single : supraventricular extrasystole

f Ischemia : depressed ST, Inverted Tin (V1,2,3)
V1
Infarction : Raised ST, (V1,2,3)
Path. Q : old infarction

RBBB RV Enlargement ( with Rt Axis)

Ischemia : depressed ST, Inverted T,in ( V4,5,6 )
Infarction : Raised ST, (V 4,5,6)
Path. Q : old infarction

LBBB LV Enlargement ( with Lt Axis)

[ Normal J - Atrial flutter with 4:1 block

- 1st AVB
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R/ Mannitol 20%

R/Acetazolamide ( K sparing Diuretic used in Increased Intra Ocular Pressure )

R/Pilocarpind drops
( Miotic drug to drag iris away from eye drainage so, help in draining eye )
clad) ol Jial 4d i o qugthal) (ol ghall Z3e 52 1A
Laaill 4L ¢ 50 Lgadarad dlanall 4y KU A1 020 st ol sludall (S
et eleud okl La g
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Atropine Wlhel Yaualld 5kl Jad 8 i 481 Cagjall alana 8 40l
severe Mydriasis Jexis  Jay
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NB: Hypertension is a Silent Killer
o Tl i 0 3¥ 5, Lt oS8 Y5 AL (et as lliai Alls (Y Lanall il o3
i larall 23le (e oIS Gllh day dagaica 48yl Jasiall Ll 4 e A Y

The following steps provide an overview of how to take your left arm blood pressure on either a
manual or digital blood pressure monitor. Simply reverse the sides to take a blood pressure in your
right arm.

1. Locate your pulse

Locate your pulse by lightly pressing your index and middle fingers slightly to the inside center of the
bend of your elbow (where the brachial artery is). If you cannot locate your pulse, place the head of
the stethoscope (on a manual monitor) or the arm cuff (on a digital monitor) in the same general area.

2. Secure the cuff

Thread the cuff end through the metal loop and slide the cuff onto your arm, making sure that the
stethoscope head is over the artery (when using a manual monitor.) The cuff may be marked with an
arrow to show the location of the stethoscope head. The lower edge of the cuff should be about 1
inch above the bend of your elbow. Use the fabric fastener to make the cuff snug, but not too tight.

Place the stethoscope in your ears. Tilt the ear pieces slightly forward to get the best sound.

3. Inflate and deflate the cuff If you are using a manual monitor:

Hold the pressure gauge in your left hand and the bulb in your right.

Close the airflow valve on the bulb by turning the screw clockwise.

Inflate the cuff by squeezing the bulb with your right hand. You may hear your pulse in the
stethoscope.

Watch the gauge. Keep inflating the cuff until the gauge reads about 30 points (mm Hg) above your
expected systolic pressure. At this point, you should not hear your pulse in the stethoscope.
Keeping your eyes on the gauge, slowly release the pressure in the cuff by opening the airflow valve
counterclockwise. The gauge should fall only 2 to 3 points with each heartbeat. (You may need to
practice turning the valve slowly.)

Listen carefully for the first pulse beat. As soon as you hear it, note the reading on the gauge. This
reading is your systolic pressure (the force of the blood against the artery walls as your heart beats).
Continue to slowly deflate the cuff.

Listen carefully until the sound disappears. As soon as you can no longer hear your pulse, note the
reading on the gauge. This reading is your diastolic pressure (the blood pressure between
heartbeats).

Allow the cuff to completely deflate.
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ABC = Airway Breath Circulation
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Signs of lateralization

Uiad ol 4 g 48 Conans |, Lnd sl

e sY sl Sl ol Bal e adly d aedlla
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(:\:7‘53;‘2“
o Jady Lo alegd) Caplall (5 511 HLaiii 5 jganie @l o (il | aal dgle duny W (52l il gl 138 L
a yall

) el Gl g Gl e G el of cidaay S
tachycardia
NB:pupils are equal and reactive
OY U e oty (531 oas g (el Gl 4l | g2, peall
Y oSl jaalis g ) shll o) 530S 5l A gl 8 4 glaa ) € S5
Lais 24 02aY i gde S al Cudy Sl Sleas Cn AT aedl
Cigay A aginge cpal (815, 8 sl dlasall e el Gl de e agipials L das e A aes
il gall 128 & Jaii 13lad g yall
ele Jao &8 agall | Sise 8 gl 5 Jad Qe qyidut“;ﬁdui)s.wudwdmﬁaﬁi
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Swallowing reflex is working well
2 gane dalud )y giSal) LT Jay) 35 (pe Led SN 3 glaa
U all Jal e 4l (A 20kl e agall
R/ Glucose 25% or Glucose 10%  lic Legl
Lia (e yall Bl daad 38N Aas jus 5 (52 )5 Jslae Slea s W silS bl (ki W Laha g
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NB: Becareful if you infuse Glucose 50% it is irritant to veins so give saline
in cannula befor and after infusion
NB: Donot infuse less than Glucose 10 %
You can only infuse Glucose 10 - 25 - 50 %
Then recheck blood sugar again
NB: If you infuse 25% infuse 200 ml & if 50 % infuse 100 m|
S oee e 20d) da &l Al iy L Y dlgadl | 13a JS (e e
¢ Cnlpusi) 23y Ja € S (e llaiy b . agale 4a ki o 5Y s Jf
Al Al edn 8 cand) a3 S dany o aleld |l Ay culs 1)
Drug overdose either insulin or Hypoglycemic drugs
Cadl g 138 S Dlad g
@Al Al 8 LSl
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Low normal 100 /60
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Head trauma
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sinusitis
Shie¥) Gl (e Szt Glall Gl aabey Of cang el 8
LY gl Gl e Lithe | 85 eVl Leia jluad
Crmlliie e sansl Baal ety ) ang g Slalll L da g i oS
CLSiall (any ae Gaidiall xuall dle Lgided
Aay yall
Can i Ll 4nd A deadl et A S5 sl e sl ey s AT 5 e Ay jall il
Al g 51 Db dan e g 5 vl Ayl () il w8 g A (Y Ay
Ay lad eland SH () 999913 23l Lo
R/ Quinolones
R/ Diclofenac sodium
R/ Nasal decongestant or Systemic decongestant
To open sinuses skl Y slall b e JEEY) 1 Jie Cilaglall (any aa
Water is the best Mucolytic
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Anaphylactic shock
90 HUadi L 13l
g 48 L saa (Gl G el (Y A ohgs (aefiad D clia g 8 Ay yall GY L Y Gl
Craliongl) Clalioadd d8ia Y Leadant o sy
Antihistaminics
A 5 ya la ) S5 Gliays bl oL ) Ay pus At 25 ladny s
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Systemic Steroid
Led Canny 38 43Y s suST e Lgaal O sy gl (S
Bronchospasm
G Ll s o o 130
09981gakas (a5 de all ot oS oS, Galliy ol Lalaatt ) clile any
O V) s Y Sl il Al (il Cue il Ui
Epinephrine is a Strong Sympathomimetic and could kill the patient
5555 lll a5 il Aaglial Ay jall liad S8
1) Sl S 5 ) sl
4 ad eland Mg
R/ Diphenhydramine 25 — 50 mg IV g6hr
R/ Hydrocortisone 300 mg IV bolus

o=illy 5 aats i) &
- Administer 0.3 — 0.5 ml of 1:1000solution subcutaneously .... And could
repeat after 20 minutes if necessary

e sa 5 Jslae (e aw 1000 e 0l 2¥) e le] Jaia oli) lalins

Collaall 38 3l e clias €55 Jlaal) (e an 500 Aol o) (e aale Ciai Jatia Ul
dedia 6 calis Ay pall gl Jhpaadl i L

Anaphylactic shock
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Sublingual
Jadlly Coas 3 g e all 13 JS1 (W) s aaiad ol Ay pall 028 CauD (S
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Cand Al Cuad Ay jall
0008l el e (et il e g
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In Books you will find this?

Add 1mg of epinephrine to 500 ml Dextrose and infuse it by 1ml per minute

i e aal s el Jay Cudl o e 13) 48 Cuddl e Guad
Stop The Offending antigen
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R/ NSAID injection better to use IV route

R/ Spasmolytics like Buscopan

R/Calcium channel blockers are smooth-muscle relaxants. In combination with
prednisolone, they have facilitated ureteral stone passage in several small prospective studies.

Nifedipine facilitates the passage of ureteral stones. The extended-release formulation simplifies
treatment and encourages compliance. Only short-term therapy (10 d) should be considered for this
indication.
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Appendicular mass
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Masking to Pain so Appendicitis may be Misdiagnosed
CM\ RERE T 3\&5‘}!\5 Jallasil) th.a ‘_Ac eliy g
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Common Causes

of Abdominal Pain

abdominal pain  Frequency Common symptoms Common signs Important investigations
Appendicitis Common Central abdominal pain, then  Right iliac fossa tenderness,
localizing to right iliac fossa rebound, guarding
Fever, anorexia
Infective Very Vomiting, diarrhoea, diffuse Dehydration Stool culture
gastroenteritis common abdominal pain Diffuse abdominal tenderness
Peptic ulcer Very Epigastric pain Epigastric tenderness Upper GI endoscopy
common Can radiate to back Acute abdomen if perforation
Increased certain foods
Alleviated antacids
Oesophageal Very Burning retrosternal, None Upper GI endoscopy
reflux common epigastric pain
Alleviated antacids
Exacerbated at night, lying flat
Biliary colic Rare Sudden onset, severe right Right upper quadrant Abdominal ultrasound
upper quadrant pain tenderness
May have vomiting
Cholecystitis Common Right upper quadrant or Right upper quadrant Abdominal ultrasound
epigastric pain tenderness
Exacerbation with fatty foods  Fever
Pancreatitis Common Severe, epigastric pain Epigastric tenderness Amylase
Can radiate to back Signs of acute abdomen Abdominal CT
Vomiting May have shock,
breathlessness
Bowel Common Vomiting Abdominal distension Abdominal X-ray
obstruction Absolute constipation Generalized tenderness
Abdominal pain Tinkling bowel sounds
Diverticulitis Common Pain especially left lower Fever Abdominal CT
quadrant Tenderness
Fever Acute abdomen if perforation
Change in bowel habit
Aorticaneurysm  Common Central abdominal pain Expansile, pulsatile mass Abdominal CT
Back pain Shock with ruptured aneurysm  Abdominal ultrasound
Sudden and severe with
ruptured aneurysm
Renal colic Common Sudden onset, severe pain in Loin tenderness Plain KUB X-ray

loin radiating to groin or
testis
Pain may wax and wane
Haematuria

Dipstick urine positive for
blood

IVP
Ultrasound
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Visible intestinal loops

a8 Gl gaal aanY delawlly Ciran g
Audible intestinal sounds
i sl a3 agal

Surgical emergency

Y 5l S 5 Lol A 58 A Lai) Jae Wl Al o2 il Jail 0 Gaagy el GalaS
3 sl (e 52 Jslas ol e

Dehydration

Jstae S i culla g dan d Ais Joo 3 Lea ) (o Callad ¢ g piia sl daadal (gl J 5l wias

Abdominal X ray erect position and Ultrasonography
Leme el aly daal) A ) dsiall O 2 0a) o dacal Aol Laey

A sthall S Jae 39 pmms 525l Jslaall S 555 ) g umy 43 ala

Notice : multiple Air fluid Levelsk
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Diabetic Ketoacidosis
Ol gui) ALy Swodie ool domnd | Aala ¥ zle by e joy alal JLus
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O s de Bl Y dalay G dualall 3l Al (e 5] (0 SJle
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Managing diabetic ketoacidosis (DKA) in an intensive care unit during the
first 24-48 hours always is advisable. When treating patients with DKA, the
following points must be considered and closely monitored:

Correction of fluid loss with intravenous fluids
Correction of hyperglycemia with insulin
Correction of electrolyte disturbances, particularly potassium loss
Correction of acid-base balance
Treatment of concurrent infection, if present
& e Gl Dlas g Gued pede ol Jslae Al paialiy las Ao o W o0lS S iy o 685 Gl
An sy Alall U eledinly o 855 8 jdlie 2 )l



O oo D . wdall JS Olaiie . jliel cady SlySie

Diabetic damage

What is the Background . Stroke

Proliferative — Retinopathy
bloodglucose? roliferative Retinopathy |e 9

Maculopathy schaemic

heart disease

Hypertension
@ noreased

; infections
N

Insulin
* | ipoatropny \
* Liponypertrophy r

\ fﬂ

Renal failure 3 mpotence
Diabetic ketoacidosis/ | Hypoglycaemia | Nephrotic syndrome Perivhera
i [~ TS Fl I
hyperglycaemia ¢ Hunger roteinuria oula
* Drowsy e Jittery ) /l disease
* Hypotension * Faint E—
* Tachycardia * Tachycardia
N H ¢I.\ 1"Yl
¢ Dehydration * owearty
* Kussmaul's respiration * Headache Neurapathy
* Abdominal pain * Neurologica

® Periphera

deficits Y e Autonomic

s Coma

[ s there also exocrine pancreatic insufficiency?
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Inspiratory and expiratory wheeze
OSSO anl + zle Jslae a2l gl il dds ead () Az yaall € il dnad Ul
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Only expiratory wheeze
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Salbutamol

AT 30 bl e (i ya o Aa) Guan cpal el 6 JS (it

ol s Ao 0000000 s Y sl (S T AAS Al e wd 5 Y i) ik S e gz el
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signs of right side heart failure

< S
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lower limb oedema,congested neck veins,enlarrged tender liver

13kl

S sasn A PULMONARY HYPERTENSION Jai [ong standing B.A J) oY

* Whesze
* Breathlzssness
* Chast tighthess

* Cough

Examination

e Well/umeell 7

* Tired

* Able to talk in complete
gantearces ¥

* Respiratory rate

* Flles rate

» Pulsus paradoxus

* Usa of accassory musclas

* [ntercostal recession

o Whesza

Severe

* Cyanoesd
* Drowsy

» Pulse 130

» BE 25
* Pulsus paradoxus 40 mmHg
* Can't spsak

* Fink
. Alart

s Fulss B0

* RR 15

right side heart failure

il ™y
Signs of severe asthmatic attack

* Cyanosis

* Tachypriosa >25 (but bewars: i¥ tiring
respiratory rate may fall)

* Tachycardia »120

* Fulsus paradoxus (but not found in
onz-third of severs attacks)

* Drowsy

Unabls to speak

‘Sllent' chest

* Failurs to improve with nsbulized
beta-Z agonists

* Confusion
L i

i ™y
Causes of deterioration

* [nfection

v Allergy

e NSADs

¢ Beta blockers

s Praumothorax
LN r

* No pulsus paradoxus
* Speaking In esntances
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Carbon monoxide poisoning
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Otoscope
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Congestion and bulging of ear drum & loss of cone of light

salial) 45l i A o2a b

Antibiotic combination like amoxicillin + clavulinic acid

Analgesic and antipyretic

Local nasal decongestant ¢siis J e siae Ll oy of Gangy s

sl )eas S Y 5 el 3 saal Lie gy (0 e Jeriudi Lelanindi Lavic

Shrinkage of Eustachean tube opening to help draining
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Maximal tenderness at McBurney's point
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Palpation at this point
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Rebound tenderness

Leale: Gakat o a1 yal L) |, Adaill o3a die o Y ilgan ) alae 8 SG () |5
Gynecologically
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Ovarian cyst , ectopic pregnancy ,ureteric calculi
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Appendicular mass at McBurney's point
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Lecucytosis with shift to left (( mean predominance of PMN cells))
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Surgical and medical causes
las Cnage il e o gty |, Lasan aghaia clile oy
-DKA
-Inferior Ml
Lle phal 8 sals Y0 o5



O oo D . wdall JS Olaiie . jliel cady SlySie

Where is the pain?
What type?
Radiation
Precipitation
Alleviation

Other symptoms

Medication

Eemember
Extra-abdominal
sources of pain,
e.g. myocardial
infarction,
metabolic
disturbance

Hernia

Liver

Duodernum

Well/unwell
Systemic signs
sfever

*shock

Acute abdomen
*ienderness
*rebound

*guarding

* absent bowel sounds

Rectal examination

Important clinical questions
to address

*|s the patient unwell?
*|s there hypovolaemia or
shock?

Farcreas

Small bowel

Appendix

Appendicitis

*|s there an acute abdomen?
*Which organ(s) are producing
the pain?

i History |

e Periumbilical pain, then
ocalizing to the right
iac fossa

e Nausea

*Vomiting

=

+ Epigastric

| Examination Iy

e Fever

® Tachycardia

® Pain, tenderness,
rebound, guarding,
McBurney's point
Right-sided pelvic
tenderness on PR
examination

Perforation————— generalized peritonitis

Late presentation — appendix mass

Differential diagnoses include:
* ectopic pregnancy

* pyelonephritis

® diverticulitis

¢ pel

and mary others|

inflammatory discase

1C

Appendicitis more likely
¢ Right iliac fossa: pain,
tendemess, guarding

Appendicitis less likely
Generalized pain

Pain localized elsewhere in the
abdomen

Profuse diarrhoea

Previous appendicectomyl
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Tenderness and rebound tenderness

Psoas sign

Obturator sign

No Nauseadusall 30 HI (ay yal las daga (5555 A

pad o gnS IS il J8Y) G 1A aa g0 Ja Layae W) s Ll s o o8
Joedlia I el 13)

aal sl
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Mittelschmerz : sudden onset of right or left lower quadrant pain with
ovulation , copious mucoid vaginal discharge

Ol alian g
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Egg ingestion
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Auto infection

NS INSPRPLEN ERG RUENE S (U FIVENS FRTSPL PREN PR BV P
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R/ Albendazole as a single oral dose to be repeated after one week
J Ui o yee (e Ayl ) 8 Jila Alls Coan g el & Hladl) 3 LT 0 2 )

Child sex abuse

sdic Jalall

Perianal condyloma
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Recovery position
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Suction of any secretion to keep airway patent

Cladill ae caraa puda ll (SIY 50lS i 55 A jaall Jglas

A s odie OIS Ja g oaS U alilias Ja s, Lele ) giaiy el (e aY) Jlié
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DAl A 0 pla )Y Laliae sl 5K Ll @i o adally

Febrile convulsion

& ohsie Y Ui gl an¥) Shiy i) s Aa el (e cadla Y)Y slS S il g Y
Oe boke sa g Ll

Diazepam

iy e i3S mle Jlae o da pud) L el g o] Aie Cua

((3sY) A3 2as aodally ) Lis s ddal) alihae

RECTALLY

z o5l Gaoh e s asll G e ki L Juaally ) 5yl e allae ) aiay
Claalil) Culf 5 48dy () puad (A
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Paracetamol pediatric suppository
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Lateralization
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EEG ElectroEnchephaloGram

THE RECOVERY POSITION FOR

F3] Bring the arm
Kneel beside
the child and .mmmtfmmyou
the nearest across the child's chest.
place e Place the back of that hand
srobemi Foi T s e
a
to "m osition, with the foot on the
oor at first, then pull the
knee towards you.

B Call an ambulance.
LS monitor the

Continue to
El pull the upper . Bend the u child’s ng and pulse.
towards $0
:lgt mochilmlc '2‘0 e WARNING: ¥ you suspect
forwards on to his .m ll pww at spinal injury, do not move the
or her side. Tilt the angle to the victim unless breathing is
head back to maintain N possible. impeded or he or she needs

to be removed from danger

an open airway.
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Captopril + Hydrochlocothiazide

Culals £99¢ il a) K1 JB Ja L pals | lse Canh vie g (e 8885 Lo ) Sia il culals
wﬂ‘ﬁ!éd‘ﬁeﬂﬁbw

)l =Sl s i (e 3 Bl gs g siny barall #3e 4 ‘J.a-ke.ue ) ) L@—"ue'alé
il (o ye 8 Ae gias salall o2 ()5 AV 3250 (8 Cnd) s 5 Jualidll

8oLl odgd Auiladl (il 5o M) Bl Ly (g S Ja
0SBl #3le Jhary el
Captopril only xaall ¢ sall Lainy) (a0 48 jadd ) jainly ascall Aalic ae
el Lgadd e ) paialy 353 slae laleS Jomy Uiyl
ded g3 ¥ Ja Lo #6 jia g piay )
Necrosis to the skin as it leads to VC of blood vessels))
el 23 Wikl
R/NSAIDs injection and topical
R/Uricosuric drugs like Cholchicine
R/Allopurinol
mS 1 se i Lgtan g5 b daal) Jla Cpuaaly Lginn 58 & sand sy Leid
e ?‘ G.xuu_d\ Aaalall 5 e all Jaal Lo oK1 5380 ¢ <Y @lidaay . alall Jeal Lad
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Side-effects Side-effects of thiazides and related diur-
etics include mild gastro-intestinal disturbances, postur-
al hypotension, altered plasma-lipid concentrations,
metabolic and electrolyte disturbances including hypo-
kalaemia (see also notes above), hyponatraemia, hypo-
magnesaemia, hypercalcaemia, hyperglycaemia, hypo-
chloraemic alkalosis, hyperuricaemia, andjE{sl8# Less
common side-effects include blood disorders such as
agranulocytosis, leucopenia, and thrombocytopenia,
and impotence. Pancreatitis, intrahepatic cholestasis,
cardiac arrhythmias, headache, dizziness, paraesthesia,
visual disturbances, and hypersensitivity reactions
(including pneumonitis, pulmonary oedema, photo-
sensitivity, and severe skin reactions) have also been
reported.

Tophi Paget's disease Deafness

® Hearing aid

Fundi
* Optic atrophy
® Angioid streaks

inhibitors

Recombinant
uricase

Uricosuric
agents
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Epigastric Tenderness
No other tenderness in other parts in the abdomen
228 Al sy a2 50 (e alads s sl ol
il culald ol ol ol ) o i 4 da Ll
Barally LAl a5, Lo )88 Ganddill Cilia
Gastritis
A Cuaaia g9 )9 ole J e S iy ol
R/Zantak amp
R/ (Pantoprazole) vial,as Proton pump Inhibitore s syl e
aal) 4 g &) Craly G jald
@A B A ale (il aey oS
Lai) 5 s (618 Gl 0805 ) all Sl agia Caallad
Helicopacter Pylori Antigen in the stool
Gl Anil) of 02y sl Jans | 58
ldde (o yall gl A g S1all Ly 001 L) 13
el Samt¥) 5 Lgigal s Lile Can
lele elizadll DA =3l o5 S35 o
Triple Therapy
( Proton pumb Inhibitors + Amoxicillin + Metronidazole )
sl @loa JS1 6l e s Sl e A1 e e sl Bl
NSAIDs
Lala Alall Cuiont deal) dhg aamy 3 5alS
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Acute tonsillitis
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The Baby isnot Doing Well

Has Mask face , she is deadly quite but befor when doctor come near here
she cry and become aroused

a5l oall el ae | Ll oS3l LS LaoaY Lede CalSIl
Mild tachypnea , congested throat

ee0fleiale yue Alalall oda 1AL, A ol s Le oK1 L oy sl g
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Ceohalosporin + amoxicillin and claivulinic acid + analgesic antipyretic anti
inflammatory

Al (e hua da e e )l 15231 s 9990 03¢ oS 5al 13U
(i IS oo Islluly L A 0l 58 e adde 1 5aS) iy sall @IS Jaid | S5 Y

Good Physician Who takes a Good History and do a Good Examination and
request the only needed investigation.
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Local decongestant
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Chemical rhinitis
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Obstruction to sweat glands
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Please My Friend Donot Swallow The Diagnosis

Be Confident of your self IF YOU REALLY KNOW WHAT TO DO
lie LSl g o il g ade el Ji cladl ol Unsll 81 5iSe S5 Y

alad g il

Apulua s e Gl el cuids J Y1kl Caud



O oo D . wdall JS Olaiie . jliel cady SlySie

Mezoo

Notes

Dr Muhammad Barakat

- [ MuahammadBarakat ]
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DD of Chest Pain

Constant Intermittent
B ) Precipitated or Not affected by
Without significant With significant HTN increased by breathing & relieved by
HTN > .

breathing nitroglycerine

Dissecting

aneurysm | I
Myocardial Lasting10-20 Lasting >20 min.
infarction min. or <

Pleurisy,
fractured rib,
costochondritis, Ao
| | pneumothorax HES c

Relieved by Not relieved by PECiOs oAy
proton pump proton pump insufficiency

inhibitors inhibitors

Esophagitis

s With hemoptysis Without hemoptysis
hernia
With fever & sputum Without fever or sputum
Aggravated by Not aggravated by
movement movement

Pneumonia

Pericarditis
Muscular

Myocardial
Infarction
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Secondary Prevention of MI

Control risk factors Drugs
B-blockers* Aspirin ACEI*
Stop Dyslipidemia Inactivity (as mentioned
Smoking (Uncomplicated MI) before)

Gradual supervision

2 wk: walk around

4 wk: — 2 mile/d
Diet Drugs 6wk: 2 miles in < 30 min/d
Return to sedentary work
Driving may be allowed

Resume sexual activity

Target: LDL 8 wk: return to light manual
<100 mg/dL work
HDL > 35 3 mo: return to heavy manual
mg/dL work
Flying > 2 wk if can climb 1
floor without difficulty

If Patient is presenting with Chest Pain of Angina

Sublingual nitrate tablet

Not relieved
!
2nd.tab after 5 min.
!
3rd.tab after 10 min.
!
Not relieved

| Not Relieved l

Relieved

!
Angina

Chew & swallow aspirin
160-325 mg
&
Emergency transfer to hospital
(unstable angina/MI)
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/- Ex \ . . \
e Asymptomatic patient
| | with CHD
General Cardiac Neuro ,
BMI LVH TlAs Risk assessment
Waist/Hip 3rdHs Stroke
BP HF | '
Peripheral pulse Low Intermediate High
Edema Reassure & | |
j retestinSyr.  Refer for non-invasive
testing Refer for invasive
testing
f 3\ Treatment of stable angina
Investigations
| | | | Antiplatelets Antiischemic Lipid Revascularisation
Utine Blood FBS B ECG Stress ECG Aspirin 75-323 N’ltrate. lowering CABG
; - mg/d Short-acting PCI

MlC'I‘O-' g e Refer If contraindicated: Long-acting

dlbuminuria [Fabnormal— poor Ticlopidine B-blockers
prognosis—Refer Clopidogrel (SeeHypertension
section)
L w, Caantagonist
(SeeHypertension
\ section) j

B | Flow Chart Diagram For Treatment of stable angina
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Algorithm for Causes

I l

Systolic & Diastolic Systolic only

Constant Paroxysmal

Hyperthyroidism,
Aortic insufficiency,
Atherosclerotic Aortitis

Pheochromocytoma
Same or higher blood Lower blood pressure in lower extremities
pressure in lower extremitie |
| l | Coarctation of aorta
Flank mass No Flank mass
Hypernephroma, Abnormal Normal urine
Hydronephrosis, urine sediment sediment
Polyeystic Kidney | |
Glomerulonephritis, Essenual HTN,
Collagen Disease, Cushing's syndrome,
Henoch-Schonlein Purpura, Aldosteronism,
Chronic Nephritis Some Pheochromocytomas

Flow Chart Diagram For Algorithm for Causes of Hypertension

Management of Rapid Severe
Hypertension

Rapid 1 BP >220/130

Severe symptoms of acute TOD

Yes No
Sublingual Captopril Retinal hge /exudates/ papilloedema (malignant HTN)
Y5 Tablet (12.5 mg |
| |
Yes No

g N N S R e A 7 o AN SR QA A e S Qtart aral antithvunartancive Aritoc
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Dosace Form |

Side-effects

Contraindication

CVD: postural hypotension - Severrenal &
Hydrochlorothiazide | tablets 25 mg Digestive: jaundice diarrhea, hepatic impairment
vomiting, constipation, gastric - Anuria.
irritation, nausea, anorexia. - Liver cirrhosis
Hematologic: leukopenia, - Hypokalaemia
he molytic anemia, - Anuria.
E d Tablets 40 mg thrombocytopenia.
S S L Injection 40mg | Hypersensitivity
Metabolic: Electrolyte
imbalance
Digestive: Gastric bleeding, - Renal impairment
gastritis, diarrhea nausea and - Anuria.
vomiting. - Hyperkalemia.
Spirolactone tablets 25mg Endocrine: Gynecomastia
Hematologic: Agranulocytosis
Hypersensitivity
- Cough, Rash - Bilateral renal artery
- Renal Failure stenosis
Captopril tablets 25mg - Neutropenia - Hyperkalaemia
- Angioedema - Neutropenia
- Taste impairment
Atenolol tablets 50 mg - Bradycardia - Sinus bradycardia
tablets 10 m - Cold Extremities - Heart block greater
Propranolol & 40 m g - Tiredness than first degree
& - Impotence - Cardiogenic shock
- Flushing - Hypersensitivity
Nifedipine tablets 20mg | - Hedema hypotensis
- Headache
- Bradycardia/ heart block - Heart failure, heart
tablets 60 mg - block
Deltiazem caps:né?]s 2L - Severe hypotension
E‘% me (less than 90 mm Hg
mg systolic)
- Drowsiness during the first - Liver disease or
few weeks of therapy cirrhosis
Methyldopa tablets 250 mg | - Fluid retention - Hypersensitivity
- Headache
- Weakness
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Table. 10: Treatment in Special Situations

Conditions L Problematic drugs
1.Diabetes Mellitus ACE inhibiors,CA B-blockers, high doses of
diuretics
2.Systolic Heart Failure ACE inhibiors,diuretics B-blockers (except
carvedilol),CA. diuretics
3.Diastolic Heart Failure ACE inhibiors, B-blockers,CA Diuretics
4.Angina B-blockers, CA Short acting dihydropyridine
CA(e.g. nifedipine)
5.Myocardial Infarction B-blockers, ACE inhibitors(with Short acting dihydropyridine
systolic dysfunction) CA(e.g. nifedipine)
6.0bstructive Lung Disease ACE inhibitors B-blockers, combined a &3
blockers
7.Renal Insufficiency Diuretics, ACE inhibitors ACE inhibitors, A [Nreceptor
(if serum creatinine <3 mg/dl) blockers, K-sparing diuretics
8.Pregnancy Methyl dopa,B-blockers (in late ACE inhibitors, A Mreceptor
pregnancy).hydralazine blockers

Hypertension & Pregnancy
I

Pre-eclampsia Pre-eclampsia on chronicHTN  Chronic hypertension Gestational HTN

150/100 I |
Proteinuria >2g/d |

Creatinine >2mg/dL Diastolic BP

Platelets <100.000/mm3 Refer |

Hemolysis | ' I
Abdominal Pain <100 Persistent >100
Severe headache |
Congestive HF Close follow-up |

Retinal hemorrhage/ Don'tuse ACEI Start methyldopa
exudates/papilloedema ARBs Cablocker

Intrauterine fetal growth Diuretics B-blockers (late)
retardation
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[ Hepatomegaly J

[ With Jaundice J

I With Fever
— )

|

[ Without Jaundice ]

{ Without Fever

} ( With Spleriomeguly )[ Without Splenomegaly

( Moderate |
p

‘ Massive l

) Without 2 With Cirrhosis
With # it oud Enlarged Without Enlarged Bilharziasis
Enlarged D-Ee Gallbladd Gallbladder Amyloidosis
Gallbladd i
Gallbladder gL Congestive Gaiichers dixaise
- . ’ H‘eart Kala azar
Failure h icul
( Infectious i I Lymphoma g ; der ;etll'cu "
- § . ndotheliosis
Cholecystitis Hepatitis ( With Splenomegaly ) _ Leukemia
and Ascendin i
Cholansiti 5 Mala.rla Without splenomegaly )
olangitis Infectious
L Mononucleosis o s 2
| Primary or metastatic
- ~\ Carcinoma
i y : : Cirrhosis
B(flargmoma of the III) anc;reas Primary or metastatic carcinoma Hydatid disease
B e Early cirrhosis Congestive heart failure
Toxic Hepatitis Adhesive pericarditis
( Hemolytic Anemia ) Hepatic vein Thrombosis al Wl]SOIlt'S d1sez(11§e
. ycogen storage disease
Hépmocuomatosis Hepatic vein thrombosis
S "
efer undiagnosed cases \ J
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[ Splenomegaly }

[ Masssive J [ Mild to Moderate ]

1 1 | |
Jaundi Bo jaund
( | aundice ) ( o Jallun ice ) [ Hepatomegaly ] [ No Hepatomegaly ]

Chronic Malaria )

( Hepatomegaly ) ( No Hepatomegaly J [ I

Pallor and/ No Pallor
or Jaundice Or Jaundice

Gaucher’s Disease AI,COhOI,iC
Chronic Myeloid Leukemia ¢1Hh051§ E
Kala Azar, Myeloid Metaplasia SCRISEOEQIB NG
Thalassemia Major
IS N
Hereditary Splenic Aneurysm
| SpherocytOSiS Lymphoma
Other Hemolytic Anemias Polycythemia vera
[ No Lymphadenopathy J Collagen Disease Pernicious Anemia
Lymphadenopathy Chronic Malaria
\ J

Chronic Lymphatic Leukemia } [ Portal Vein Thrombosis J

Refer undiagnosed cases
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[ Ascites ]

-
[ Dyspnea

[

Congestive heart

failure
S

[ No dyspnea ]

{

Hepatomegaly ]

[ No hepatomegaly J

Cirrhosis of the liver
Constrictive pericarditis
Budd- chiari syndrome
Metastatic cancer
Cardiomyopathies

Significant
proteinuria

No significant
proteinuria

Nephrotic syndrome
End- stage nephiritis

Tuperculous peritonitis
Meig’ssyndrome
Peritoneal carcinomatosis
Chylous ascites
Cirrhosis
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Hematemesis
I

[

History of
Drug Ingestion

I

Acute Gastritis
Gastric Ulcer
Corrosive Esophagitis

l

No history of
Drug Ingestion

[

Abdominal pain
[

l

No Abdominal Pain

Gastric or Duodenal Ulcer
Hiatal Hernia and Esophagitis
Carcinoma of the stomach

[

|

Not preceded by

blood-free vomitus
T

[

Hepatomegaly or
Splenomegaly

l

Cirrhosis
Portal Vein
Thrombosis

Bilharziasis

I

preceded by
blood-free vomitus

[

‘ No hepatomegaly or
splenomegaly
1

Mallory-Weiss
syndrome

) l
\\ Petichae \
ke | J
Thrombocytopenic
Purpura
other blood dyscriasis

l
Cirrohosis
Hereditary Hemorrhagic
Telangiectasia
Aortic aneurysm
Pseudoxanthoma
Elasticum
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Fresh Rectal Bleeding
[

Mild
' Severe ' : |
( Mixed well with Stool ] ( Not mixed well with Stool
- 2
Carcinoma of colon ulcerative colitis
Crohn’s disease
With ) .y ) Meckel’s Diverticulitis
Diarrhea and Without significant diarrhea or Coagulation Disorder
Mucus
/ or Mucus
l \ v
f \
Ulcerative Colitis )
Amoebic Dysentery | With signs of intestinal Obstruction Without signs of intestinal Obstruction
J
[ |
f \
Intussusception, Mesenteric Thrombosis Diverticulitis, Ischemic Colitis, Coagulation
or Embolism Disorder J
g
( Painful Bowel Movement ) ( Painless Bowel Movement ]
Anal Fissure
Thrombosed Hemorrhoid | |
[ Recial Mass } {Rectal Fistula, Proctitis J
\Iways do PR examination
efer for further evaluation L Polyp, Carcinoma, Hemorrhoids J
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Melena
| \
False ] True
Egn No hiistor (" |
Charcoal Fdtiin es}tlion History of Drug
Beet Root 5 10gES Ingestion
[ ~ T
Alcoholism
With Without Aspirin
Hematemesis Hematemesis Anticoagulants
| Caffeine
Esophageal Varices Reserpine
Peptic Ulcer L ete.
Gastritis etc. ’ . 1
(see Hematemesis) ” ¢ .
With Abdominal Without Significant
L Pain Abdominal Pain
>4
. A ' l ~\
Duodenal ulcer Gastric malignancy
Gastric Ulcer Blood Dyscrasias
Esophagitis Typhoid Fever

Mesenteric Embolism or Carcinoma of the

Thrombosis Ampulla of Vater
Meckel’s Hereditary Telangiectasia

Diverticulum
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Acute Diarrhea

M

Blood in Stool

Fever

]

{ No Blood in Stool J

[

[ No Fever J [ Severe Vomiting

] [ Little or no Vomiting ]

4 N
Salmonella
Shigella
Campylobacter
Jejuni
Ulcerative Colitis
e 2

Amoebic
Dysentery

Giardiasis
Pseudomembraneous Colitis

Toxic staphylococcal
Gastroenteritis
Traveler’s diarrhea
Contaminated food
Viral gastroenteritis



Oy dozo D . wdall JS Oladie . el cuub OlySie

Chronic Diarrhea

[

Blood in

Stool

Mucus

Ulcerative Colitis
Crohn’s Disease
Pseudo-Membranous
Colitis

1

|

-
No Blood in

s

Stool

|

|

B

Large amount of
Mucus

\
No / small amount of

Carcinoma
Diverticulitis
Amoebiasis

|

Irritable Bowel

Syndrome

Mucus

Zollinger-Ellison Syndrome

Signs of systemic
disease

[

J {

No signs of systemic
disease

J

Thyrotoxicosis
Hyperpara-thyroidism
Fibrocystic disease
Pellagra

[

Large-volume
diarrhea

]

[

[

Carcinoid syndrome
Addison’s disease
Amyloidosis
Diabetes mellitus

Persists during
fasting

Pernicious anemia

Zollinger-Ellison syndrome
Toxigenic bacteria
Giardiasis
Surreptitious drug ingestion

Vasoactive Intestinal Polypeptide Tumor

Stops during

fasting

Lactase deficiency
Steatorrhea
Other disaccharidase
Deficiency
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Nausea and Vomiting

l

[

|

No history of drug History of drug
ingestion ingestion
=4
| I
'd . .
No Fever Digitalis intoxication
l [ Aspirin
; - ] Nonsteroidal
Abdor_nmal No abdominal Anti-inflammatory drugs
pain pain Antihypertensives
NS
T etc.
r N
Acute hepatitis
Cholecystitis = =
Acute appendicitis [ |
. oy = B
PerltOHltl§ ‘ Constant Intermittent No abdominal
Eyelonephains o nesry Abdominal pain pain
b~ J N
abdominal - J
pain " I I
Gastroenteritis Benat colle Vertigo No vertigo
Streptococcal Biliary colic LJ [ ]
Pharyngitis in children
Meningitis p
Otitis media Meniere’s disease
Any febrile illness Labyrinthitis
(S J
" Pyloric orintestinal | [
oric or intestina :
Obstruction Agute and chtr.omc Headache ( No headache ]
Perinephric Abscess pancree.lt.l s
U Gastritis
Acute cholecystitis — =
Pregnancy Ulcer Migraine Food poisoning
Pancreatic neoplasm Acute appendicitis Concussion Pregnancy
Diabetic acidosis Cerebaal tumor or Hypercalgemia
Other mass Uremia
& Pernicious anemia
Angioneurotic edema

Malingering
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Constipation
| |
Abdominal Pain or No Abdominal Pain
Vomiting or Vomiting
| | | ; |
) Incomplete Blood in No Blood in the
Complete Intestinal Intestinal e Stool Stoul
Obst'ruction (l)stmction \_
f Drugs
Diet
Habit
Functional
Irritable Bowel Syndrome
.
l I
[ Painful Defecation ] [ Painless Defecation J
| I
Hemorrhoids Colon Carcinoma
anal Fissure DivertiCUIitiS
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Dysphagia
l

l

]

38 ) P 2
Chronic | . Acute |
P | - 2 l Foreign body
Normal Abnormal Botulism
oropharyngeal exam oropharyngeal exam Sodium Fluoride
L L Poisoning
[ Poliomyelitis
> [ o - l e = Hydrophobia
\\ Usually constant )| Intermittent j Glossitis
[ [ | Cleft Palate
, s Stomatitis
For solids For liquids and Laryngitis etc
only ' solids
\ L~
'd I X
o : N W [ N No other Other
With Wy Ly neurologic findings neurologic
heartburn significant Findings
- I -/ | heartburn or pain I = l &
7= > S | = =
Reflux ) ‘ Schatzki Ring } Myasthenia
Esophagitis. | - Gravis
. - Bulbar and
[ I L Pseudobulbar
History of ) ( Male ’ ( Femile L Palsy :
L Syphilis J Patient ‘ ‘ Patient
¥ -
= | l _ [
. - . e A
Aortic Esophageal Esophageal | | : i e
aneurysm e web Welgh.t'loss No significant weight
=~ g \ J Vomiting loss
_ » < ) 7
T [
Achalasia - J N '
Mediastinal Dermatologic ‘ No dermatologic
L tumor ) signs - signs
I
| Diffuse Esophageal
[ Scleroderma | spasm

|
|
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Steatorrhea
|

(" Children ) ([ Aduns

i A
With Respiratory | |Without Respiratory WlthPallqr e Without Pa'llor or
symptoms symptoms nemid Anemia
= S
| |
=
[ Cystic Fibrosis [ Celiac Disease J
J
[ With Jaundice ] [ Without Jaundice J
Obstructive : l
faundice With significant o
: significant
systemic signs S
systemic signs
|
Scleroderma )
Amyloidosis Malgbsorphon syndrome
Blind loop syndrome

Chronic Pancreatitis
Pancreatic Carcinoma
Hemochromatosis
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Acute Abdominal Pain

l |

Extra- .
abdominal J [ Abdominal ]
| (——
?;eto?,e Productive ihock andf Famriily o allil:;];
reat cough S c;)rmes;o personl y
[ Rl history of
epilepsy or .
[ Pneumonia l migraine Sickle
* Myocardial cell anemia
infarction - ‘ J ‘ l
[Diabetic aCidOSiS] ( - Sickle [* Persistent painj
pliepsy
Ekg S cell prep
M
Serial cardiac SRS | I |

enzymes

Sputum smear and Generalized with

Focal tenderness and

culture chest x-ray rebound tenderness rebowid
Intermittint [
colicky pain Lower
quadrant Right upper
quadrant
| ( i |
: Acute
Hyperactive Richt upper S [ s
bowel sounds qgu};drgrpl)t Frank As%);?:;:l:q dipleeyuls
Tympany Slight jaunfiice or dark Seanti Ectopic pregnancy l
I HuLciae Diverticulitis [ Ultrasound
: Regional ileitis
[ Intestm'al ( Nephrolithiasis ]
obstruction L )
Cholelithiasis or
Flat plate choledocholithiasis )
of abdomen P lgldn x-ray of [ [ |
abdomen or ; &
| Ultrasound [ Bo'ar.d-.llke ] [ Shock ] oty ]
rigidity 9 stool
Ultrasound of [
gallbladder >\
[ Perforated ulcer ] Acute _
pancreatitis Mesenteric
’ > Thrombosis
Or embolism
ey Serum amylase
of the abdomen and
Refer immediately to emergency unit “P”gh‘dfi‘;;g:gar::““de‘

D afinse ssnndiansnmncnd anacna



Abdominal Pain Chronic Recurrent
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N

-
Colicky ]
A
-
Flank may be [ Midabdominal J Right upper
radiation to testicle quadrant radiating
to shoulder
7

7

L1

Renal calculus J

[ Persistent ]

Parital intestinal
obstruction [ Cholelithiasis J
[ Localized ] [ Not Localized ]

[ Upper Abdomen

) [

[ Pyelonephritis ]

Associated with
jaundice radiating
to right scapula

History of
Alcoholism

[

Irritable Bowel
syndrome

R

[

Lower
Abdomen

Ve

Cholelithiasis J [ Pepliciilser ]{ Chronic

pancreatitis

J

[

[ Right 1 |

[

Regional Ileitis
Salpingitis
Endometriosis

[ Midhypogastrium ] [ e 1
o
Chronic cystitis
Hladderea ailys Diverticuliitis
- Obstruction . Salpingitis
Pelvic Inflammatory Disease Eridomettiosis

pelvic Appendix
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Pelvic Pain

( Pelvic mass ] [ No Pelvic mass ]
Fever and / or Purulent No Fever and / or
vaginal discharge Purulent vaginal
discharge
[ ] L
Pelvic inflammatory : A
: 2 ey Metrorrhagia or No Metrorrhagia or
Disease, Diverticulitis, A :
R Menorrhagia Menorrhagia
Appendicitis

Ovarian Tumor.

Positive Pregnancy Negative i >
test Pregnancy test Twisting of pedicle
Ectopic
Pregnancy, Uterine Fibroid.
Threatening Endometriosis
abortion
Intermittent. Related to No Relation to
Menstrual cycle Menstrual cycle
Mcticlschmees Pelvic Congestion.

Referred Pain
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Scrotal Swelling

Patient complains of scrotal swelling/pain

‘

Take history and examine

. . - Reassure patient/educate
Swell firmed? >———»
< ralpain confric - Promote/provide condoms

f
- Treat for gonorrhoea and

Chlamydia
Testis rotated or - Educate
elevated, or history of ~——————— | - Counsel if needed
trauma - Promote/provide condoms
- Partner management
- Return if necessary

[ Refer 1mmediately ]
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‘ Convulsions ’

[ With Incontinence and/or Tongue Biting ]

[ Without Incontinence or Tongue Biting J

[ No History of Drugs or Alcohol }

[ History of Drugs or Alcohol }

[ With fever ]

Febrile Convulsions

Alcohol Withdrawal Seizure

Cocaine Abuse

‘ No fever |

Encephalitis
Cerebral Abscess
Meningitis

[ No focal Neurological Signs ]

Idiopathic Epilepsy
Metabolic Encephalopathy

Slow or absent pulse

Without convulsive movements

Normal pulse

[ Hysterical Seizures J

[ Focal Neurological Signs or Papilledema }

[ Space-occupying Lesion J

§y_r1fgps

With convulsive movements

( SEE Convulsions J

Rapid irregular pulse

Rapid regular pulse

Rate usually
Below 45 Above 50

| |
l Heart Block I

Vasovagal
Syncope,
Carotid sinus
Syncope

Rate usually

Heart
murmur

Aortic Stenosis
Aortic
Insufficiency,
Cyanotic
Congenital

Heart Disease

' =
No heart [ Auricular fibrillation J Supraventricular
murmur Tachycardia
| Ventricular
I I Tachycardia
Pallof No pallor Heat exhaustion
l | Or heat stoke J
Severe 5 : I
Aiahtis Focal Neurological signs No Focal
Or bleeding Neurological signs
Cerebrovascular " -
Insufficiency, Hysteria, hypoglycemia,
Hypoglycemia, Orthostatic hypotension,
Transient Hyperventilation syndrome,

Ischemic attacks

Migraine, Epilepsy, Addison’s
disease, micturition syncope
Myocardial infarction, Tussive
syncope
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=

Sputum

|

[ Little or No Sputum ]

J

Non-purulent

~

/

[ Dyspnoea J

|

With fever l

|
No fever

Pneumonia
Abscess . Chronic Bronchitis
Tuberculosis Bronchiectasis
Foreign Body
Caof Lung
Tuberculosis

|

‘ Mucoid Foamy I
Bloody

Emphysema, Chronic
Pulmonary Fibrosis
Early Pulmonary
Embolism
Early Congestive Heart
Failure
Mediastinal Tumours
Asthma

~

_ Congestive heart
See haemoptysis [Asthma I failure

Refer cases if persistent > 2 wee

|

[ No Dyspnoeaj

p
Viral upper respiratory

infection

Lung tumour

Reflux esophagitis with
aspiration, Smoking,
Toxic Fumes, Hay Fever
& Asthma

Primary atypical

pneumonia silicosis
9

~
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Hiccups
| |
[ Fever [ o Fexer j
l
Pneumonia with pleurisy - o
Pericarditis Heartburn
Subdiaphragmatic Abscess and/or
Peritonitis Regurgitation No Heartburn
Epidemic Hiccups - l — or Regurgitation
~
Hiatal Hernia
and Reflux
Esophagitis
- o

[ Mediastinal Mass J [

Hodgkin’s disease
Bronchogenic Carcinoma
Esophageal Carcinoma

No Mediastinal
Mass

Uremia
Hysteria
Postoperative Hiccups
Tabes Dorsalis
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Hematemesis

l

[
History of
Drug Ingestion
l
Acute Gastritis

Gastric Ulcer
Corrosive Esophagitis

1

No history of
Drug Ingestion

I

[

Abdominal pain

I

[

No Abdominal Pain

Gastric or Duodenal Ulcer

Hiatal Hernia and Esophagitis

Carcinoma of the stomach

[

Not preceded by

blood-free vomitus

I

1
Hepatomegaly or
Splenomegaly
l
Cirrhosis
Portal Vein
Thrombosis
Bilharziasis

l

|

preceded by
blood-free vomitus

[

No hepatomegaly or Mallory-Weiss
splenomegaly syndrome
1 1 |
‘ Petichae | Cirrohosis
[ e Hereditary Hemorrhagic
Thrombocytopenic Telangiectasia
Purpura Aortic aneurysm
Pseudoxanthoma

other blood dyscriasis

Elasticum
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{ Stridor ]

)
Children

Acute onset

Adults

Giradual Onset [Abnormal Neurological

Exam J Normal Neurological
Exam

Foreign Body in Myasthenia Gravis
G N @ . Trachea or Bronchus Bulbar Pseudo bulbar Palsy
With Drooling wlt_hOUt Laryngismus Stridulus Bilateral Recurrent Laryngeal
and Dysphagia Significant Retropharyngeal Palsy
Deooling sadion Abscess Coma
— | Dysphagia
Acute ) Abnormal Ear, Nose and Normal Ear,
; s throat exam including Nose and Throat
Epiglottitis : )
Bronchoscopy Exam including
SOl Bronchoscopy
Ecver
s
Pharyngitis
Laryngotracheitis Thyroiditis
Diphtheria Foreign Body £ arei HoA o.f Larynx.or Carcinoma of
Acute Congenital Laryngeal E kel sonamane Esophagus
Laryngotracheitis Stridor Bdema Aortic Aneurysm
Foreign Body Mediastinitis
— 4

Hodgkin’s disease
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[ Knee Pain J

[ Transient J [ Persistent J

Rheumatic fever
Sarcoidosis
Palindromic
theumatism [ Unilateral J ( Bilateral J
History of trauma ] [ No history of trauma J
Torn meniscus _ _ Systemic symptoms
Hemarthrosis Prominent systemic s Not present
Sprain of collateral ligaments ymptoms
Fracture ’
s R
f N
Lupus erythematosus
Gout : ;
Septi hriti Reiter’s disease
SR1IE aIMHUS Rheumatoid arthritis
Bursitis :
H hili Other collagen disease
emophilia Seusvy
Pseudogout :
) Rheumatic fever
Osteogenic sarcoma q J
L >,
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Knee Swelling

|

|
( Painful )

|
-
Painless J

<
- |
! l o
Charcotsjoint
[ Unilateral J [ Bilateral J (tapes dorsalis)
| [ \
|
Hitoy No history Systemic No systemic
Of trauma ofteaniraa S i oo
| | |
Torn meniscus . ( Osteoarthritis J
Hentuithiosis Lupu§ eryth.ematosxs
Sprain of ligaments Reiter’s .dlsease.. .
Fracture Rheumatoid arthritis
|
|
( B
Septic arthritis Gout
Rheumatic fever Pseudogout
Osteomyelitis Hemophilia
Bursitis
Tubeaiio Refer undiagnosed cases
L Sarcoma
J
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Low Back Pain

s W N ' ™
15-30Y 30-50Y >50Y
Postural mechanical Postural Postural
Prolapsed disc Degenerative Degenerative osteoporotic
Trauma Joint diseare collapse
Ankylosingspondylitis 2Ry - lung Malignancy
Pregnancy - Breast Multiple myeloma
- - - Thyroid \ J
- Kidney
\ J

Neck Stiffness

|

1

[

*With nuchal
Rigidity or
Fever

With out nuchal
Rigidity or
Fever

{ Congenital

Meningitissubarachnoid N

hemorrhage
Meningism due to infectious
disease (brain tumor of
meninges)
Retropharyngeal abscess

Refer immediately to emergency unit
_Refer gther cases if undiagnosed

|

Exposure to cold or
Sleeping in a cramped position
Epidemic myalgia

( X-ray changes )

Rheumatoid arthritis
Cervical spondylosis
Tuberculosis of the spine
Fracture

[ No x-ray changes J

Flexion extension injury
Parkinson’s disease
Inflammation
Of the lymph nodes
Idiopathic torticollis




Oy dozo D . wdall JS Oladie . el cuub OlySie

Shoulder Pain

With significant radiation of
pain down the arm ‘

Without significant radiation of
pain down the arm

|

]

[ . A & ¢ Normal range of motion of
Intermittent Persistent Decreased range of motion of
i ) shoulder
I shoulder |
P
Coronary - ~
Insufficiency Referred pain from:
| o
Cholecystitis
Hypoactive reflexes or i Without hypoactive Pancreatitis
Significant dermatomal Reflexes or significant dermatomal Pleurisy
L Sensory loss L sensory los Tuberculosis
|
I h - J
2 R
o medlscus Thoracic outlet syndrome
Sorai I;Ierr;;mhrolsll.s Herpes zoster
praig.c C; BiTd HgamCes Herniated cervical disc spinal
e cord tumor ; ; o
1 Brachial plexus neuritis P;/;n o actllve At
g . myocardial infarction DEOD Oty And
Sympathetic dystrophy :
Pancoast tumor ij;;f;::
Aortic aneurysm

fer undiagnosed cases

Subacromial bursitis
Calcific tendinitis
Torn rotator cuf

Osteoarthritis

Rheumatoid arthritis

Gout dislocation of the shoulder

Adhesive capsulitis
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L Weight Loss J

|
( Anorexia )

[ [ Normal or increased appetite
[ =7
l Fever \ { No fever J e *

[ Enlarged Thyroid [ Thyroid

- - J Not enlarged

Tuberculosis s
Other febrile “
illnesses [ Hyperthyroidism Diabetes mellitus

AIDS J latrogenic
Collagen disease Hyperthyroidism,

Lymphoma Bulimia

- ( Normal physical
exam

[ Abnormal physical exam J

[ Normal Chest J [ Abnormal chest x-ray J

X-Ray
i N\
Anorexia nervosa Carcinoma of
Simmond’s disease lung, tuberculosis,
Drugs, Scurvy congestive heart
Malabsorption syndrome failure
Uremia
. J

v

( Abdominal Mass )

Hyperpigmentation ]
( [ Lymphadenopathy J

[ Addison’s Disease J Leukemia
Sarcoidosis
Lymphoma
o
( Splenomegaly ] [ Midepigastrum J ( Hepatomegaly ( Renal mass ]
S
-

Letkentig Carcinoma Liver cirrhosis Hypernephroma
lymph_osarcioma, of stomach, Liver carcinoma Wilms’ tumor
Hodgkuus disedse intestine or metastatic cancer Hydronephrosis
Collagen disease pancreas, colon Polycystic kidney
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Hypertension

Background

Hypertension is one of the most common worldwide diseases afflicting humans and is
a major risk factor for stroke, myocardial infarction, vascular disease, and chronic
kidney disease. Due to the associated morbidity and mortality and cost to society,
preventing and treating hypertension is an important public health challenge.

Hypertension is the most important modifiable risk factor for coronary heart disease
(the leading cause of death in North America), stroke (the third leading cause),
congestive heart failure, end-stage renal disease, and peripheral vascular disease.
Therefore, health care professionals must not only identify and treat patients with
hypertension but also promote a healthy lifestyle and preventive strategies to decrease
the prevalence of hypertension in the general population.

Definition and classification

Based on recommendations of the JNC 7, the classification of BP (expressed in mm
Hg) for adults aged 18 years or older is as follows!:

Normal: systolic lower than 120 mm Hg, diastolic lower than 80 mm Hg
Prehypertension: systolic 120-139 mm Hg, diastolic 80-89 mm Hg
Stage 1: systolic 140-159 mm Hg, diastolic 90-99 mm Hg
Stage 2: systolic 160 mm Hg or greater, diastolic 100 mm Hg or greater
The classification above is based on the average of 2 or more readings taken at each
of 2 or more visits after initial screening.

Prehypertension, a new category designated in the JNC 7 report, emphasizes that
patients with prehypertension are at risk for progression to hypertension and that
lifestyle modifications are important preventive strategies.

Hypertension may be categorized as either essential or secondary.

Primary (essential) hypertension is diagnosed in the absence of an identifiable
secondary cause. Approximately 90-95% of adults with hypertension have primary
hypertension, whereas secondary hypertension accounts for around 5-10% of the
cases.

Especially severe cases of hypertension, or hypertensive crises, are defined as a BP
of more than 180/120 mm Hg and may be further categorized as hypertensive
emergencies or urgencies. Hypertensive emergencies are characterized by evidence
of impending or progressive target organ dysfunction, whereas hypertensive urgencies
are those situations without progressive target organ dysfunction.

In hypertensive emergencies, the BP should be aggressively lowered within minutes to
an hour by no more than 25%, and then lowered to 160/100-110 mm Hqg within the
next 2-6 hours.

-Acute end-organ damage in the setting of a hypertensive emergency may include the
following:
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Neurologic: hypertensive encephalopathy, cerebral vascular accident/cerebral
infarction, subarachnoid hemorrhage, intracranial hemorrhage

Cardiovascular: myocardial ischemia/infarction, acute left ventricular dysfunction,
acute pulmonary edema, aortic dissection, unstable angina pectoris

Other: acute renal failure/insufficiency, retinopathy, eclampsia, microangiopathic
hemolytic anemia

Pathophysiology

The pathogenesis of essential hypertension is multifactorial and highly complex.
Multiple factors modulate the blood pressure (BP) for adequate tissue perfusion and
include humoral mediators, vascular reactivity, circulating blood volume, vascular
caliber, blood viscosity, cardiac output, blood vessel elasticity, and neural stimulation.
A possible pathogenesis of essential hypertension has been proposed in which
multiple factors, including genetic predisposition, excess dietary salt intake, and
adrenergic tone, may interact to produce hypertension. Although genetics appears to
contribute to essential hypertension, the exact mechanism has not been established.

Etiology

Hypertension may be primary, which may develop as a result of environmental or
genetic causes, or secondary, which has multiple etiologies, including renal, vascular,
and endocrine causes. Primary or essential hypertension accounts for 90-95% of adult
cases, and a small percentage of patients (2-10%) have a secondary cause.
Hypertensive emergencies are most often precipitated by inadequate medication or
poor compliance.

Causes of secondary hypertension

Renal causes (2.5-6%) of hypertension include the renal parenchymal diseases and
renal vascular diseases, as follows:

Polycystic kidney disease
Chronic kidney disease
Urinary tract obstruction
Renin-producing tumor
Liddle syndrome

Vascular causes include the following:

Coarctation of aorta

Vasculitis

Collagen vascular disease
Endocrine causes exogenous or endogenous hormonal imbalances. Exogenous
causes include - administration of steroids.

The most common form of secondary hypertension is a renal cause

Another common cause is endocrine: oral contraceptive use.

Activation of the renin-angiotensin-aldosterone system (RAAS) is the likely
mechanism, because hepatic synthesis of angiotensinogen is induced by the estrogen
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component of oral contraceptives. Approximately 5% of women taking oral
contraceptives may develop hypertension, which abates within 6 months after
discontinuation. The risk factors for oral contraceptive—associated hypertension include
mild renal disease, familial history of essential hypertension, age older than 35 years,
and obesity. It would be better to group oral contraceptives and steroids with drug-
induced hypertension .

Exogenous administration of the other steroids used for therapeutic purposes also
increases blood pressure (BP), especially in susceptible individuals, mainly by volume
expansion.

Nonsteroidal anti-inflammatory drugs (NSAIDs) may also have adverse effects on BP.
NSAIDs block both cyclooxygenase-1 (COX-1) and COX-2 enzymes. The inhibition of
COX-2 can inhibit its natriuretic effect, which, in turn, increases sodium retention.
NSAIDs also inhibit the vasodilating effects of prostaglandins and the production of
vasoconstricting factors—namely, endothelin-1. These effects can contribute to the
induction of hypertension in a normotensive or controlled hypertensive patient.

Endogenous hormonal causes include the following:

Primary hyperaldosteronism - Cushing syndrome
Pheochromocytoma - Congenital adrenal hyperplasia
Neurogenic causes include the following:

Brain tumor - Bulbar poliomyelitis - Intracranial hypertension
Drugs and toxins that cause hypertension include the following:

Alcohol - Cocaine - Cyclosporine, tacrolimus - NSAIDs
Erythropoietin - Adrenergic medications - Decongestants ( ephedrine)
Herbal remedies containing licorice (including licorice root) or ephedrine (and
ephedra)
Nicotine

Other causes include the following:

Hyperthyroidism and hypothyroidism - Hypercalcemia - Hyperparathyroidism
Acromegaly - Obstructive sleep apnea - Pregnancy-induced HPN
Causes of hypertensive emergencies

The most common hypertensive emergency is a rapid unexplained rise in BP in a
patient with chronic essential hypertension. Most patients who develop hypertensive
emergencies have a history of inadequate hypertensive treatment or an abrupt
discontinuation of their medications.

Patient Education

Hypertension is a lifelong disorder. For optimal control, a long-term commitment to
lifestyle modifications and pharmacologic therapy is required.

Various strategies to decrease cardiovascular disease risk include the following:
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Prevention and treatment of obesity: an increase in body mass index (BMI) and waist
circumference is associated with an increased risk of developing conditions with high

cardiovascular risk, such as hypertension, diabetes mellitus, impaired fasting glucose,
and left ventricular hypertrophy [LVH]

Appropriate amounts of aerobic physical activity

Diets low in salt, total fat, and cholesterol

Adequate dietary intake of potassium, calcium, and magnesium

Limited alcohol consumption

Avoidance of cigarette smoking

Avoidance of the use of illicit drugs, such as cocaine

History

Following the documentation of hypertension, which is confirmed after an elevated
blood pressure (BP) on at least 3 separate occasions (based on the average of 2 or
more readings taken at each of 22 follow-up visits after initial screening), a detailed
history should extract the following information:

Extent of end-organ damage (eg, heart, brain, kidneys, eyes)

Assessment of patients’ cardiovascular risk status

Exclusion of secondary causes of hypertension

Patients may have undiagnosed hypertension for years without having had their BP
checked. Therefore, a careful history of end-organ damage should be obtained. The
Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure (JNC 7) identifies the following as targets of

end-organ damage:

Heart: left ventricular hypertrophy, angina/previous myocardial infarction, previous
coronary revascularization, and heart failure

Brain: stroke or transient ischemic attack, dementia

Chronic kidney disease

Peripheral arterial disease

Retinopathy

The JNC 7 identifies the following as major cardiovascular risk factor-:

Hypertension: component of metabolic syndrome

Tobacco use, particularly cigarettes, including chewing tobacco

Elevated LDL cholesterol (or total cholesterol 2240 mg/dL) or low HDL cholesterol:
component of metabolic syndrome

Diabetes mellitus: component of metabolic syndrome

Obesity (BMI 230 kg/m?): component of metabolic syndrome

Age greater than 55 years for men or greater than 65 years for women: increased risk
begins at the respective ages; the Adult Treatment Panel Ill used earlier age cut
points to suggest the need for earlier action

Estimated glomerular filtration rate < 60 mL/min

Microalbuminuria

Family history of premature cardiovascular disease (men < 55 years; women < 65
years)
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Lack of exercise
Obtain a history of the patient’s use of over-the-counter medications; herbal medicines
such as herbal tea containing licorice ussll G e

The historical and physical findings that suggest the possibility of secondary
hypertension are a history of known renal disease, abdominal masses, anemia, and
urochrome pigmentation.

- A history of sweating, labile hypertension, and palpitations suggests the diagnosis of
pheochromocytoma.

- A history of cold or heat tolerance, sweating, lack of energy, and bradycardia or
tachycardia may indicate hypothyroidism or hyperthyroidism.

- A history of obstructive sleep apnea may be noted. A history of weakness suggests
hyperaldosteronism.

Kidney stones raise the possibility of hyperparathyroidism.

Physical Examination

An accurate measurement of blood pressure is the key to diagnosis. Several
determinations should be made over a period of several weeks. At any given visit, an
average of 3 blood pressure readings taken 2 minutes apart using a mercury
manometer is preferable.On the first visit, blood pressure should be checked in both
arms and in one leg to avoid missing the diagnosis of coarctation of aorta or
subclavian artery stenosis.

The patient should rest quietly for at least 5 minutes before the measurement. Blood
pressure should be measured in both the supine and sitting positions, auscultating with
the bell of the stethoscope. As the improper cuff size may influence blood pressure
measurement, a wider cuff is preferable, particularly if the patient’'s arm circumference
exceeds 30 cm. Although somewhat controversial, the common practice is to
document phase V (a disappearance of all sounds) of Korotkoff sounds as the diastolic
pressure.

Ambulatory or home blood pressure monitoring provides a more accurate prediction of
cardiovascular risk than do office blood pressure readings."Non-dipping" is the loss of
the usual physiologic nocturnal drop in blood pressure and is associated with an
increased cardiovascular risk.

A study by Wong and Mitchell indicated that independent of other risk factors, there is
a link between the presence of certain signs of hypertensive retinopathy (eg, retinal
hemorrhages, microaneurysms, cotton-wool spots) and an increased cardiovascular
risk (eg, stroke, stroke mortality). Therefore, a funduscopic evaluation of the eyes
should be performed to detect any evidence of early or late, chronic or acute
hypertensive retinopathy, including arteriovenous nicking or changes in the vessel wall
(eg, copper wiring, silver wiring, SOT , hard exudates, flame-shaped hemorrhages,
papilledema). Indeed, ocular changes can be the initial finding in an asymptomatic
patient necessitating a primary care referral; acute and chronic changes may manifest
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in the eyes. Alternatively, a symptomatic patient may be referred to the
ophthalmologist for visual changes due to hypertensive changes.

Palpation of all peripheral pulses should be performed. Absent, weak, or delayed
femoral pulses suggests coarctation of the aorta or severe peripheral vascular disease.
In addition, examine the neck for carotid bruits, distended veins, or enlarged thyroid
gland.-Listen for renal artery bruit over the upper abdomen; the presence of a bruit with
both a systolic and diastolic component suggests renal artery stenosis.

A careful cardiac examination is performed to evaluate signs of LVH. These include
displacement of apex, a sustained and enlarged apical impulse, and the presence of
an S,. Occasionally, a tambour S, is heard with aortic root dilatation.

Hypertensive Emergencies

The history and physical examination determine the nature, severity, and management
of the hypertensive event. The history should focus on the presence of end-organ
dysfunction. The physical examination should assess whether end-organ dysfunction
Is present (eg, neurologic, cardiovascular). BP should be measured in both the supine
position and the standing position (assess volume depletion). BP should also be
measured in both arms

(a significant difference may suggest aortic dissection).

The most common clinical presentations of hypertensive emergencies are cerebral
infarction (24.5%), pulmonary edema (22.5%), hypertensive encephalopathy (16.3%),
and congestive heart failure (12%). Other clinical presentations associated with
hypertensive emergencies include intracranial hemorrhage, aortic dissection,

and eclampsiaas well as acute myocardial infarction. Hypertension is also one of
several conditions that have been increasingly recognized as having an association
with posterior reversible encephalopathy syndrome (PRES), a condition characterized
by headache, altered mental status, visual disturbances, and seizures.

Hypertensive Heart Disease

Uncontrolled and prolonged BP elevation can lead to a variety of changes in the
myocardial structure, coronary vasculature, and conduction system of the heart. These
changes in turn can lead to the development of left ventricular hypertrophy (LVH),
coronary artery disease, various conduction system diseases, and systolic and
diastolic dysfunction of the myocardium, which manifest clinically

as angina ormyocardial infarction, cardiac arrhythmias (especially atrial fibrillation),
andcongestive heart failure (CHF). Thus, hypertensive heart disease is a term applied
generally to heart diseases—such as LVH, coronary artery disease, cardiac
arrhythmias, and CHF—that are caused by direct orindirect effects of elevated BP.

Although these diseases generally develop in response to chronically elevated BP,
marked and acute elevation of BP can also lead to accentuation of an underlying
predisposition to any of the symptoms traditionally associated with chronic
hypertension.
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In a study by Tymchak et al, patients presenting with acute heart failure as a
manifestation of hypertensive emergency were more likely to be black and have a
history of heart failure; they were also more likely to have higher B-type natriuretic
peptide (BNP) and creatinine levels and lower left ventricular ejection fraction. Note
that BNP is inversely proportional to the degree of a patient’s obesity.

Hypertension in Pediatric Patients

Systemic hypertension is less common in children than in adults, but the incidence of
hypertension in children is approximately 1-5%. The presence of hypertension in
younger children is usually indicative of an underlying disease process (secondary
hypertension). In children, approximately 5-25% of cases of secondary hypertension
are attributed to renovascular disease.

Hypertension in Pregnancy

Hypertension is the most common medical problem encountered during pregnancy,
complicating 2-3% of pregnancies. Hypertensive disorders during pregnancy are
classified into the 4 following categories, as recommended by the National High Blood
Pressure Education Program Working Group on High Blood Pressure in Pregnancy:

Chronic hypertension

Preeclampsia-eclampsia

Preeclampsia superimposed on chronic hypertension

pregnancy-induced hypertension (transient hypertension of pregnancy or chronic
hypertension identified in the latter half of pregnancy.

Primary Aldosteronism

Mineralocorticoid excess secondary to primary hyperaldosteronism is infrequently
observed and is characterized by excessive production of aldosterone. Renal sodium
retention, kaliuresis, hypokalemia, and hypochloremic metabolic alkalosis are the
common manifestations. It should be considered in patients who have an exaggerated
hypokalemic response to a thiazide diuretic or who have hypokalemia unprovoked by a
diuretic. These patients develop increased intravascular volume, resulting in
hypertension. The BP increase may vary from mild hypertension to marked elevation in
primary hyperaldosteronism. Patients may have underlying adenoma or hyperplasia of
the adrenal gland and rarely have an extra-adrenal source for aldosterone.

In contrast, inappropriately high output of aldosterone for a given salt state of a patient
(ie, not meeting criteria for a diagnosis of primary aldosteronism) is much more
common, especially in patients with metabolic syndrome.

Approach Considerations

Many guidelines exist for the management of hypertension. Two of the most widely
used recommendations are those from the American Diabetes Association (ADA) and
the Seventh Report of the Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure (JNC 7).

The ADA 2011 standards of medical care in diabetes also indicate that a majority of
patients with diabetes mellitus have hypertension. In patients with type 1 diabetes,
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nephropathy is often the cause of hypertension, whereas in type 2 diabetes,
hypertension is one of a group of related cardiometabolic factors.Hypertension remains
one of the most common causes of congestive heart failure (CHF). Antihypertensive
therapy has been demonstrated to significantly reduce the risk of death from stroke
and coronary artery disease.

JNC 7
Key messages of the JNC 7 are as follows:

The goals of antihypertensive therapy is the reduction of cardiovascular and renal
morbidity and mortality, with the focus on controlling the systolic BP, as most patients
will achieve diastolic BP control when the systolic BP is achieved
Prehypertension (systolic 120-139 mm Hg, diastolic 80-89 mm Hg) requires health-
promoting lifestyle modifications to prevent the progressive rise in blood pressure and
cardiovascular disease
In uncomplicated hypertension, a thiazide diuretic, either alone or combined with
drugs from other classes, should be used for the pharmacologic treatment of most
cases
In specific high-risk conditions, there are compelling indications for the use of other
antihypertensive drug classes (eg, angiotensin-converting enzyme [ACE] inhibitors,
angiotensin receptor blockers [ARBs], beta blockers, calcium channel blockers)
Two or more antihypertensive medications will be required to achieve goal BP (<
140/90 mm Hg or < 130/80 mm Hg) for patients with diabetes and chronic kidney
disease
For patients whose BP is more than 20 mm Hg above the systolic BP goal or more
than 10 mm Hg above the diastolic BP goal, initiation of therapy using 2 agents, one
of which usually will be a thiazide diuretic, should be considered
Regardless of therapy or care, hypertension will be controlled only if patients are
motivated to stay on their treatment plan

Note that the JNC 8 is expected to be released in 2012.

Nonpharmacologic Therapy
Lifestyle modifications

JNC 7 and AHA-ASA lifestyle modification recommendations

Joint National Committee of Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC 7) recommendations to lower blood pressure :

Weight loss helps to prevent hypertension

(Dietary Approaches to Stop Hypertension) diet which is rich in fruits and vegetables
and encourages the use of fat-free or low-fat milk and milk products

Stop alcohol

Reduce sodium intake

Maintain adequate intake of dietary potassium sl 2 o

Maintain adequate intake of dietary calcium and magnesium for general health

Stop smoking and reduce intake of dietary saturated fat and cholesterol for overall
cardiovascular health
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Exercise regularly.

The 2010 American Heart Association-American Stroke Association (AHA-ASA)
guidelines for the primary prevention of stroke makes the following recommendations:

Hypertension: the AHA-ASA guidelines recommend regular blood pressure
screening, lifestyle modification, and drug therapy; lower risk of stroke and
cardiovascular events are seen when systolic blood pressure levels are lower than
140 mm Hg and diastolic blood pressure levels are less than 90 mm Hg
Diet and nutrition: a diet that is low in sodium and high in potassium is
recommended to reduce BP; diets that promote the consumption of fruits, vegetables,
and low-fat dairy products, help lower BP and may lower the risk of stroke
Physical inactivity: increasing physical activity is associated with a reduction in the
risk of stroke; the goal is to engage in 30 minutes or more of moderate intensity
activity on a daily basis
Obesity and body fat distribution: weight reduction in overweight and obese
persons is recommended to reduce BP and the risk of stroke

Dietary changes

A number of studies have documented an association between sodium chloride intake
and BP. The effect of sodium chloride is particularly important in individuals who are
middle-aged to elderly with a family history of hypertension. A moderate reduction in
sodium chloride intake can lead to a small reduction in blood pressure. The American
Heart Association recommends that the average daily consumption of sodium chloride
not exceed 6 g; this may lower BP by 2-8 mm Hg.

The DASH eating plan encompasses a diet rich in fruits, vegetables, and low-fat dairy
products and may lower blood pressure by 8-14 mm Hg. The 2011 ADA standard of
care supports the DASH diet, with the caution that high-quality studies of diet and
exercise to lower blood pressure have not been performed on individuals with
diabetes.

Weight loss and exercise

Weight reduction may lower blood pressure by 5-20 mm Hg per 10 kg of weight loss in
a patient whose weight is more than 10% of ideal body weight.

Regular aerobic physical activity can facilitate weight loss, decrease BP, and reduce
the overall risk of cardiovascular disease. Blood pressure may be lowered by 4-9 mm
Hg with moderately intense physical activity. These activities include brisk walking for
30 minutes a day, 5 days per week. More intense workouts of 20-30 minutes, 3-4 times
a week, may also lower BP and have additional health benefits.

The 2011 ADA diabetes standards support increasing physical activity. The
recommendations emphasize that exercise is an important part of diabetes
management in addition to reducing cardiovascular risk factors, contributing to weight
loss, and improving overall well-being. Moreover, patients with diabetes and severe
hypertension (SBP 2140 mm Hg or DBP 290 mm Hg) at diagnosis or afterward should
receive drug therapy along with lifestyle modifications.
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Pharmacologic Therapy

If lifestyle modifications are insufficient to achieve the goal blood pressure (BP), there
are several drug options for the treatment and management of hypertension.

The following are drug class recommendations for compelling indications based
on various clinical trials :

Heart failure: diuretic, beta-blocker, ACE inhibitor, ARB, aldosterone antagonist
Postmyocardial infarction: beta-blocker, ACE inhibitor, aldosterone antagonist
High coronary disease risk: diuretic, beta-blocker, ACE inhibitor, CCB
Diabetes: diuretic, beta-blocker, ACE inhibitor, ARB, CCB
Chronic kidney disease: ACE inhibitor, ARB
Recurrent stroke prevention: diuretic, ACE inhibitor

Note that different stages of these diseases may alter their treatment management.

Multiple clinical trials suggest that most antihypertensive drugs provide the same
degree of cardiovascular protection for the same level of BP control.

In addition, the Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack
Trial (ALLHAT) study concluded that there were no differences in primary coronary
heart disease outcome or mortality for the thiazide-like diuretic chlorthalidone, the ACE
inhibitor lisinopril, and the CCB amlodipine. In a systematic review and meta-analysis,
investigators also determined that in patients with essential hypertension without
preexisting renal disease, no significant difference was found between Ras inhibitors
and other antihypertensive agents in preventing renal dysfunction.

Management of Diabetes and Hypertension

Hypertension and diabetes are both risk factors for cardiovascular disease, stroke,
progression of renal disease, and diabetic retinopathy.

In general, patients with diabetes type 1 or type 2 and hypertension have shown
clinical improvement with diuretics, ACE inhibitors, beta-blockers, ARBs, and
calcium antagonists. Most studies, however, have shown superiority of ACE
inhibitors or ARBs over calcium antagonists in diabetic patients.

Two or more antihypertensive drugs at maximal doses should be used to achieve
optimal BP targets in patients with diabetes and hypertension. Either an ACE inhibitor
or an ARB is usually required in patients with diabetes and hypertension.

Management of Hypertensive Emergencies

Hypertensive emergencies are characterized by severe elevations in BP (>180/120
mm Hg) associated with acute end-organ damage.

Initial treatment goals are to reduce the mean arterial BP by no more than 25% within
minutes to 1 hour. |

f the patient is stable, reduce the BP to 160/100-110 mm Hg within the next 2-6 hours.
Several parenteral and oral therapies can be used to treat hypertensive emergencies,
such as nitroprusside sodium, hydralazine, nicardipine, fenoldopam, nitroglycerin, or
enalaprilat. Other agents that may be used include labetalol, esmolol, and
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phentolamine. Avoid using short-acting nifedipine in the initial treatment of this
condition because of the risk of rapid, unpredictable hypotension and the possibility of
precipitating ischemic events.

Once the patient’s condition is stabilized, the patient’'s BP may be gradually reduced
over the next 24-48 hours.

Exceptions to the above recommendation include the following:

Patients with an ischemic stroke (currently, no clear evidence exists for immediate
antihypertensive treatment)

Patients with aortic dissection (their systolic BP should be lowered to < 100 mm Hg, if
tolerated)

Patients in whom BP is lowered to allow thrombolytic therapy (eg, stroke patients)

Management of Hypertension in Pregnancy

In patients who are pregnant, the goal of antihypertensive treatment is to minimize the
risk of maternal cardiovascular or cerebrovascular events. Hypertensive disorders—
categorized as chronic hypertension, preeclampsia, chronic hypertension with
superimposed preeclampsia, gestational hypertension, and transient hypertension (see
Table 3, below)— may contribute to maternal, fetal, or neonatal morbidity and
mortality, particularly in the first trimester.

Selection of antihypertensive medication

Although reducing maternal risk is the goal of treating chronic hypertension in
pregnancy, it is fetal safety that largely directs the choice of antihypertensive agent.
Methyldopa is generally the preferred first-line agent because of its safety profile. Other
drugs that may be considered include labetalol, beta-blockers, and diuretics. Data are
limited regarding the use of clonidine and calcium antagonists in pregnant women with
chronic hypertension; however, angiotensin-converting enzyme (ACE) inhibitors and
angiotensin Il receptor (ARB) antagonists should be avoided because of the risk of
fetal toxicity and death.

Management of Hypertension in the Elderly

Despite low plasma renin activity (PRA), blood pressure responds well to ACE inhibitor
and ARB therapy. Low doses of diuretics may also be effective. Thiazide-type diuretics
may be particularly beneficial for patients aged 55 years or older with hypertension or
CVD risk factors and for patients aged 60 years or older with isolated systolic
hypertension. The SHEP trial found that chlorthalidone stepped-care therapy for 4.5
years was associated with a longer life expectancy at 22-year follow-up in patients with
isolated systolic hypertension. The Syst-Eur trial used a study design and sample size
similar to those of the SHEP trial, in which treatment with the CCB nitrendipine resulted
in significant reduction in stroke and overall CVD events.

Calcium antagonists are quite useful because of their strong antihypertensive effects.
Often, combining 2 drugs at a lower dose may be preferable to using a single drug at a
high dose, because of the potential for adverse effects with the higher dose. Beta-
blockers may not be as effective as other first-line agents in patients aged 60 years
and older, especially for stroke prevention, and should probably be used when other
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indications are present, such as heart failure, previous myocardial infarction, and
angina.

Elderly patients should also be encouraged to lose weight if necessary, be more
physically active, reduce their salt intake, and avoid excessive alcohol intake.

According to the ACCF/AHA consensus, lifestyle modifications may be all that is
necessary to treat milder forms of hypertension in elderly patients.However, drug
treatment for elderly patients with hypertension is generally recommended and should
be started at the lowest dose possible, with gradual increases depending on response.

Management of Ocular Hypertension

Hypertension, especially stage 2 hypertension, can affect the retina, choroid, and optic
nerve, as well as increase intraocular pressure (IOP). In hypertensive retinopathy, the
most common finding is generalized or focal narrowing of the retinal arterioles;
occlusion or leakage of the retinal vessels may occur with acute or advanced
hypertension. Hypertensive choroidopathy most commonly manifests in young patients
with acute elevated blood pressure (BP), such as that which occurs in eclampsia or
pheochromocytoma.

Treatment of ocular hypertension varies. Depending on the severity of the ocular
hypertension, management may include observation or initiation of antihypertensive
therapy. In general, pharmacologic treatment is initiated in patients who have an
increased risk of developing glaucoma.

Blood pressure control may result in regression of signs of hypertensive retinopathy,
but spontaneous resolution may also be possible.Among the issues that still need to
be clarified are the following:

Whether antihypertensive agents with potential direct beneficial microvascular effects

(eg, ACE inhibitors) would reduce the damage of retinopathy beyond the reduction

caused by lowered blood pressure

Whether the specific reduction of hypertensive retinopathy also leads to reduction in

cardiovascular disease morbidity and mortality

Whether established risk-reducing interventions in targeted persons with hypertensive

retinopathy would lead to additional advantages, as compared to the use of strategies

without regard to retinal findings
In the presence of hypertensive optic neuropathy, a rapid reduction of BP may pose a
risk of worsening ischemic damage to the optic nerve. The optic nerve demonstrates
autoregulation, so there is an adjustment in perfusion based on BP. A precipitous
reduction in BP will reduce perfusion to the optic nerve and central nervous system as
a result of their autoregulatory changes, resulting in infarction of the optic nerve head
and, potentially, acute ischemic neurologic lesions of the CNS.

Management of Renovascular Hypertension

The goals of therapy for renovascular hypertension (RVHT) are maintenance of normal
blood pressure (BP) and prevention of end-stage renal disease (ESRD
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It is important to note that the presence of renal artery stenosis or fiboromuscular
dysplasias are not always associated with renovascular hypertension.

ACE inhibitors are effective in patients with unilateral renal artery stenosis; however,
ACE inhibitors need to be avoided in patients with bilateral renal artery stenosis or
stenosis of a solitary kidney. A diuretic can be combined with an ACE inhibitor.
Because of their glomerular vasodilatory effect, calcium antagonists are effective in
renal artery stenosis and do not compromise renal function.

For most patients with RVHT, with the exception of persons with fiboromuscular
dysplasia, it is unclear whether revascularization will be beneficial. Fibromuscular
dysplasia responds well to angioplasty. The causes of renovascular hypertension
include atherosclerosis, fiboromuscular dysplasia, coarctation of the aorta, embolic renal
artery occlusion, aneurysm of the renal artery, and diffuse arteritis. Additionally, causes
of diffuse bilateral renal ischemia (eg, accelerated hypertension, vasculitis, hepatitis B,
and IV drug abuse) may also lead to hypertension.

Causes of resistant hypertension

Causes of resistant hypertension include improper BP measurement, volume overload,
drug-induced or other causes, and associated conditions such as obesity or excessive
alcohol intake.

Improper BP measurement

Improper BP measurement may result in falsely high readings, such as when the
wrong-sized cuff is used, when patients have heavily calcified or arteriosclerotic
brachial arteries, or in cases of white-coat hypertension (observed in 20-30% of
patients).

Inadequate treatment and patient noncompliance

Inadequate treatment is common in cases of resistant hypertension; in several
published series, this has been described as the most common cause of resistant
hypertension. Patients may not be on an effective drug or drug dose, or concomitant
volume expansion may occur as a side effect of the drug.

Noncompliance with medical therapy or dietary modifications (eg, salt restriction) may
play a role in causing resistant hypertension. Address noncompliance with extensive
patient education, simplification of the drug regimen, use of fixed-dose combinations,
and use of drugs with the fewest adverse effects.

Limited data suggest better compliance with ACE inhibitors and ARBs than with some
of the other antihypertensive medications.

Extracellular volume expansion

Extracellular volume expansion may contribute to the inability to lower systemic BP.
The volume expansion may occur because of renal insufficiency or because of sodium
retention due to treatment with vasodilators, a high-salt diet, or insufficient dosing of a
diuretic. This condition can be treated with more aggressive diuretic therapy until
clinical signs of extracellular volume depletion (eg, orthostatic hypotension) develop.
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The JNC 7 recommends a thiazide-type diuretic for the majority of hypertensive
patients but notes that patients with a decreased GFR or who are in heart failure often
require therapy with a loop diuretic.

Vasoactive substances

Resistant hypertension may be encountered in patients who are ingesting vasoactive
substances despite taking antihypertensive drugs regularly. Salt and alcohol are
common examples; others include cocaine, amphetamines, anabolic steroids, oral
contraceptives, cyclosporine, antidepressants, and nonsteroidal anti-inflammatory
drugs.

Excluding secondary causes

Whenever confronted with resistant hypertension, try to exclude any secondary causes
of hypertension. A reevaluation of the patient’s history, physical examination, and
laboratory results may provide clues to secondary hypertension (eg, renal artery
stenosis, primary hyperaldosteronism, obstructive sleep apnea). Primary
hyperaldosteronism is estimated to have a prevalence of 20% in this population.

Management of Pseudohypertension

Pseudohypertension in an overestimation of intra-arterial pressure by cuff blood
pressure (BP) measurement. This may be observed in elderly individuals who have
thickened, calcified arteries, as the BP has relatively more difficulty compressing such
arteries; much higher cuff pressure may be required to occlude a thickened brachial
artery. The diastolic BP may also be overestimated.

Consider pseudohypertension in situations in which no organ damage occurs despite
marked hypertension, when patients develop hypotensive symptoms on medications,
and when calcification of the brachial artery is observed on radiologic examination.
Direct measurement of intra-arterial pressure may be required in this setting.

Management of Primary Hyperaldosteronism

Hypokalemia (an unprovoked or an exaggerated hypokalemic response to a thiazide)
and metabolic alkalosis are important clues to the presence of primary
hyperaldosteronism. However, these are relatively late manifestations; in a large
subset of patients, the serum potassium concentration and bicarbonate are within the
reference range, and additional screening testing is needed in patients with high index
of suspicion for primary hyperaldosteronism.

Measurement of the ratio of plasma aldosterone to renin activity ratio is the best initial
screening test for primary hyperaldosteronism. A ratio of over 20-30 suggests that
primary hyperaldosteronism may be present. Some labs require a minimum plasma
aldosterone level of 12 ng/dL.

The diagnosis of primary hyperaldosteronism can be confirmed by the determination of
the aldosterone excretion rate in a 24-hour urine following IV or oral salt loading (ie,
urinary aldosterone excretion rate greater than 12-14 ug/24 hours, with urine sodium at
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least 200 mEQ/24 hours). Saline suppression testing can also be used to confirm the
diagnosis.

The appropriate therapy depends on the cause of excessive aldosterone production. A
CT scan with dynamic protocol may help localize an adrenal mass, indicating adrenal
adenoma, which may be a nonsecreting incidentaloma or a hypersecreting adenoma.
If the results of the CT scan are inconclusive, adrenal venous sampling for aldosterone
and cortisol levels should be performed.

Medical therapy is indicated in patients with adrenal hyperplasia, patients with
adenoma who are poor surgical risks, and patients with bilateral adenomas. These
patients are best treated with sustained salt and water depletion. Hydrochlorothiazide
or furosemide in combination with either spironolactone or amiloride corrects
hypokalemia and normalizes the blood pressure. Some patients may require the
addition of a vasodilator or a beta-blocker for better control of hypertension.

Adrenal adenomas may be resected via a laparoscopic procedure. Surgical resection
often leads to the control of blood pressure and the reversal of biochemical
abnormalities. These patients may develop hypoaldosteronism during the
postoperative follow-up period and require supplementation with fludrocortisone.

Prevention
Prevention of hypertension may be achieved by the following interventions:

Weight control

Increased physical activity

Moderated sodium and alcohol intake

Increased potassium intake

A diet rich in fruits and vegetables and low-fat meat, fish, and dairy products

Medication Summary

Many therapeutic agents can be used for the pharmacologic management of
hypertension. The general recommendation established by JNC-7 is to initiate a
thiazide-type diuretic initially for stage 1 hypertensives without compelling indications
for other therapies.

Drugs such as angiotensin converting enzyme (ACE) inhibitors, calcium channel
blockers (CCBs), angiotensin receptor blockers (ARBS), beta-blockers, and diuretics
are all considered acceptable alternative therapies in patients with hypertension.

The available antihypertensive agents are generally equally effective in lowering blood
pressure however; there may be interpatient variability that can affect the way a patient
will respond to one treatment over another.
Diuretics, Thiazide

Class Summary

Thiazide diuretics are used as monotherapy, or they can be administered adjunctively
with other antihypertensive agents. Thiazide diuretics inhibit reabsorption of sodium
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and chloride mostly in the distal tubules. Long-term use of these drugs may result in
hyponatremia.

They also increase potassium and bicarbonate excretion and decrease calcium
excretion and uric acid retention. Thiazides do not affect normal blood pressure.

Keep in mind that all available loop and thiazide diuretic agents, except ethacrynic
acid, possess a sulfonamide group, which has important clinical relevance to those
individuals with allergies to sulfonamide agents.

Hydrochlorothiazide

Hydrochlorothiazide is approved for the management of hypertension, alone or in
combination with other antihypertensive agents. Unlike potassium-sparing combination
diuretic products, hydrochlorothiazide may be used in patients who cannot risk the
development of hyperkalemia, including patients taking ACE inhibitors.

Hydrochlorothiazide is available as oral tablets or capsules in doses ranging from 12.5-
50 mg. The usual dose is 12.5 mg given alone or in combination with other
antihypertensives, with a maximum dose of 50 mg daily. Doses greater than 50 mg are
associated with hypokalemia.

Chlorthalidone

Chlorthalidone is indicated for the management of hypertension either alone or in
combination with other antihypertensives. The initial dosage is 25 mg as a single daily
dose. Dosage can be titrated to 50 mg if the clinical response is not adequate. If
additional control is required, increase the dosage to 100 mg once daily, or a second
antihypertensive drug may be added. Doses greater than 100 mg daily usually do not
increase effectiveness. Increases in serum uric acid and hypokalemia are dose-related
over the 25-100 mg/day range.

Metolazone

Metolazone is approved for the treatment of hypertension either alone (uncommon) or
in combination with other antihypertensives. The initial dosage for hypertension is 2.5
to 5 mg given once daily. Metolazone does not decrease glomerular filtration rate or
the renal plasma flow and may be a more effective option for patients with impaired
renal function.

Indapamide

Indapamide is chemically not a thiazide, although its structure and function are very
similar. The drug enhances the excretion of sodium, chloride, and water by inhibiting
the transport of sodium ions across the renal tubule.

The hypovolemic action of indapamide is believed to be responsible for the drug's
beneficial cardiovascular effects. The half-life of indapamide is approximately 14 hours,
so the drug can be taken just once daily. Adverse effects tend to be somewhat milder
than with thiazides.

Diuretic, Potassium-Sparing


http://reference.medscape.com/drug/microzide-hydrodiuril-hydrochlorothiazide-342412
http://reference.medscape.com/drug/hygroton-thalitone-chlorthalidone-342410
http://reference.medscape.com/drug/zaroxolyn-metolazone-342416
http://reference.medscape.com/drug/indapamide-342415

O oo D . wdall JS Olaiie . jliel cady SlySie

Class Summary

The potassium-sparing diuretics interfere with sodium reabsorption at the distal tubules
(primarily in the collecting duct region of the nephron), decreasing potassium secretion.
Potassium-sparing diuretics have a weak diuretic and antihypertensive effect when
used alone.

Triamterene

Triamterene is used alone or with other medications (often a kaliuretic diuretic such as
hydrochlorothiazide) to treat edema and high blood pressure. Because triamterene
increases potassium levels, caution is required when combining triamterene with ACE
inhibitors, angiotensin receptor blockers, aliskiren, and other drugs that increase
potassium levels. Potassium level should be monitored at start of treatment, dose
change, and during iliness that affects renal function. The recommended dose is 100
mg twice daily (maximum dose is 300 mg/d).

Amiloride

Amiloride is a potassium-conserving (antikaliuretic) drug that, compared with thiazide
diuretics, possesses weak natriuretic, diuretic, and antihypertensive activity. It is
approved as adjunctive treatment with thiazide diuretics or other kaliuretic-diuretic
agents for hypertension or congestive heart failure. It is unrelated chemically to other
known antikaliuretic or diuretic agents. Amiloride has little additive diuretic or
antihypertensive effect when added to a thiazide diuretic. Amiloride can be given at a
dose of 5-10 mg daily in 1-2 divided doses for hypertension. Amiloride has a black box
warning for hyperkalemia, which, if not corrected, is potentially fatal. This incidence is
greater in patients with renal impairment or diabetes mellitus and in the elderly.

Diuretics, Loop
Class Summary

Loop diuretics act on the ascending limb of the loop of Henle, inhibiting the
reabsorption of sodium and chloride. The loop diuretics are highly protein-bound and
therefore enter the urine primarily by tubular secretion in the proximal tubule, rather
than by glomerular filtration.

Loop diuretics are commonly used to control volume retention. Generally, thiazide
diuretics are recommended for most patients with a diagnosis of hypertension;
however, loop diuretics are more commonly prescribed for patients with decreased
glomerular filtration rate or heart failure. Loop diuretics do not reduce blood pressure
as effectively as thiazide diuretics when they are used as monotherapy, especially if
they are dosed once daily.

Keep in mind that all available loop and thiazide diuretic agents, except ethacrynic
acid, possess a sulfonamide group, which has important clinical relevance to those
individuals with allergies to sulfonamide agents.
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Furosemide (Lasix)

Furosemide is approved for the treatment of hypertension alone (uncommon) or in
combination with other antihypertensive agents. Hypertensive patients who cannot be
adequately controlled with thiazides will probably also not be adequately controlled
with furosemide alone. The initial dosing recommendations for hypertension are
usually 80 mg (divided into 40 mg twice a day). If clinical response is not sufficient,
additional antihypertensives may be added. Patients should be monitored carefully
because furosemide is a potent diuretic. If given in excessive amounts, it can cause
profound diuresis with water and electrolyte depletion. Furosemide is available as an
oral tablet and injection solution.

Torsemide

Torsemide can be used as monotherapy or in combination with other antihypertensive
agents. The initial dose is 5 mg once daily. The dose can be titrated to 10 mg once
daily. If adequate response is not seen, an additional antihypertensive agent may be
needed. Torsemide is available as an oral tablet and injection solution.

Bumetanide

Bumetanide is FDA approved for the treatment of edema. It is also used off-label for
the treatment of hypertension. The usual dosage range for bumetanide for
hypertension is 0.5-2 mg/day given once or twice a day.

ACE Inhibitors

Class Summary

Angiotensin converting enzyme (ACE) inhibitors are the treatment of choice in patients
with hypertension, chronic kidney disease, and proteinuria. ACE inhibitors reduce
morbidity and mortality rates in patients with heart failure, patients with recent
myocardial infarctions, and patients with proteinuric renal disease. ACE inhibitors
appear to act primarily through suppression of the renin-angiotensin-aldosterone
system. ACE inhibitors prevent the conversion of angiotensin | to angiotensin Il and
block the major pathway of bradykinin degradation by inhibiting ACE. Accumulation of
bradykinin has been proposed as an etiologic mechanism for the side effects of cough
and angioedema. ACE inhibitors can cause injury or even death to a developing fetus.
In pregnant patients, ACE inhibitors should be discontinued as soon as possible.

It is important to note that the blood-pressure-lowering effects of ACE inhibitors and
thiazides are approximately additive, and there is also the potential for hyperkalemia
when ACE inhibitors are coadministered with potassium supplements or potassium-
sparing diuretics. In addition, a study by Harel et al found an increased risk for
hyperkalemia when aliskiren, a direct renin inhibitor, and ACE inhibitors or angiotensin
receptor blockers were used together.-Careful monitoring of serum potassium levels is
warranted when these agents are used in combination. Furthermore, in patients with
hypertension plus type 2 diabetes and renal impairment who are at high risk of
cardiovascular and renal events, there is an increased risk of nonfatal stroke, renal
complications, hypokalemia, and hypotension when aliskiren is added to ACE inhibitor
or ARB therapy.


http://reference.medscape.com/drug/lasix-furosemide-342423
http://reference.medscape.com/drug/demadex-torsemide-342424
http://reference.medscape.com/drug/bumex-burinex-bumetanide-342421
javascript:showrefcontent('refrenceslayer');

O oo D . wdall JS Olaiie . jliel cady SlySie

Fosinopril

Fosinopril may be used alone or in combination with other antihypertensive agents.
Initial dose is 5 mg daily up to a maximum of 40 mg daily. May be divided into twice
daily dosing. Unlike most ACE inhibitors that are primarily excreted by the kidneys,
fosinopril is eliminated by both renal and hepatic pathways, making it a safer choice in
patients with renal failure and heart failure patients with impaired kidney function.

Captopril

Captopril is indicated for the treatment of hypertension. It can be used alone or in
combination with other antihypertensive drugs, such as diuretics or beta-adrenergic-
blocking agents. The initial dose is 25 mg given 2 to 3 times daily. If reduction of blood
pressure is not achieved after 1 or 2 weeks, the dose can be titrated to 50 mg 2 or 3
times daily. If further blood reduction is required after addition of a diuretic, the dose of
captopril may be increased to 100 mg 2 or 3 times daily and then, if necessary, to 150
mg 2 or 3 times daily (while continuing the diuretic).

Ramipril

Ramipril is indicated for the treatment of hypertension alone or in combination with
thiazide diuretics. The initial dosing recommendation for ramipril is 2.5 mg daily for
patients who are not receiving a diuretic. Doses can range from 2.5-20 mg/day given
once or twice a day.

Enalapril

Enalapril is effective alone or in combination with other antihypertensive agents,
especially thiazide-type diuretics. The initial dose of enalapril is 5 mg daily. Dosage
can range from 10-40 mg/day administered as a single dose or in 2 divided doses.

Lisinopril
Lisinopril may be used as monotherapy or concomitantly with other classes of
antihypertensive agents. The initial dose of lisinopril is 10 mg daily. The dosage can

range from 20-40 mg/day as a single daily dose. Doses up to 80 mg/day have been
used; however, they do not show a greater effect.

uinapril

Quinapril may be used alone or in combination with thiazide diuretics. The initial dose
is 10 to 20 mg daily for patients not on diuretics. If blood pressure is not controlled with
quinapril monotherapy, adding a diuretic should be considered.

ARBs

Class Summary

Generally, ACE inhibitors should remain the initial treatment of choice for hypertension.
Angiotensin Il receptor antagonists or angiotensin receptor blockers (ARBSs) are used
for patients who are unable to tolerate ACE inhibitors. ARBs competitively block
binding of angiotensin-Il to angiotensin type | (AT,) receptors, thereby reducing effects
of angiotensin ll-induced vasoconstriction, sodium retention, and aldosterone release;
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the breakdown of bradykinin should not be inhibited. If monotherapy with an ARB is not
sufficient, adding a diuretic should be considered.

Losartan

Losartan may be used alone or in combination with other antihypertensive agents,
including diuretics. The initial dose is 50 mg daily; however, in patients on diuretic
therapy, the initial dose is 25 mg daily. A low-dose diuretic (eg, hydrochlorothiazide)
may be added if blood pressure is not controlled. Losartan can be titrated up to 100 mg
daily.

Valsartan

Valsartan is approved for the treatment of hypertension in adults and in children 6-16
years of age. It may be used alone or in combination with other antihypertensive
agents. The initial dose is 80 or 160 mg once daily when used as monotherapy in
patients who are not volume depleted. The valsartan dose may be increased
(maximum 320 mg/day), or a diuretic may be added if additional blood pressure
reduction is required. The addition of a diuretic has a greater effect than dose
increases above 80 mg.

Beta-Blockers, Beta-1 Selective
Class Summary

Beta-blockers are generally not recommended as first-line agents for the treatment of
hypertension; however, they are suitable alternatives when a compelling cardiac
indication (eg, heart failure, myocardial infarction, diabetes) is present. Selective beta-
blockers specifically block beta-1 receptors alone, although they can be nonselective
at higher doses.

Caution should be used in administering these agents in the setting of asthma or
severe chronic obstructive pulmonary disease (COPD), regardless of beta-selectivity
profile. In addition, exacerbations of angina and, in some cases, myocardial infarction
have been reported following abrupt discontinuance of beta-blocker therapy. The
doses should be gradually reduced over at least a few weeks.

Atenolol

Atenolol is approved for the management of hypertension used alone or concomitantly
with other antihypertensive agents, particularly with a thiazide-type diuretic. The initial
dose is 50 mg daily, alone or added to diuretic therapy. If adequate clinical effect is not
seen, the dose can be titrated to 100 mg daily. Other studies suggest that atenolol
lacks specific potential for stroke reduction.

Metoprolol

Metoprolol is approved for the management of hypertension alone or concomitantly
with other antihypertensive agents. The initial dose for metoprolol immediate release is
100 mg daily in single or divided doses, with or without a diuretic (maximum 450
mg/day). Metoprolol extended-release formulation can be started at a dose of 25-100
mg daily in a single dose, with or without a diuretic (maximum 400 mg/day).
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Propranolol (Inderal)

Propranolol is approved for the management of hypertension alone or concomitantly
with other antihypertensive agents. The initial dose is 40 mg given twice daily, alone or
added to diuretic therapy. Dose can be titrated based on a patient's clinical response.
The maintenance dose can range from 120-240 mg/day (maximum 640 mg/day).
Exacerbations of angina and, in some cases, myocardial infarction, following abrupt
discontinuance of propranolol therapy have been reported. The propranolol dose
should be gradually reduced over at least a few weeks.

Bisoprolol

Bisoprolol is approved for the management of hypertension alone or in combination
with other antihypertensive agents. This agent is a more specific beta-1 blocker than
other beta-blockers. The initial dose is 5 mg once daily (reduce to 2.5 mg for patients
with bronchospastic disease). The dosage can be titrated to 10 mg/day and then to 20
mg/day if necessary.

Timolol

Timolol is indicated for the treatment of hypertension. It is used alone or in combination
with other antihypertensive agents, especially thiazide-type diuretics. The initial dose is
10 mg given twice daily. The total daily dose can be titrated to a maximum of 30 mg
administered in divided doses. Avoid abrupt cessation of therapy, because of the risk
of exacerbation of ischemic heart disease.

Beta-Blockers, Alpha Activity

Class Summary

Beta-blockers, such as labetalol and carvedilol, have peripheral vasodilatory effects
that act via antagonism of the alpha-1 receptor in addition to beta-receptors.

Labetalol

Labetalol is indicated for the management of hypertension. Labetalol tablets may be
used alone or in combination with other antihypertensive agents, especially thiazide
and loop diuretics. The initial dose is 100 mg given twice daily. The dose may be
titrated after 2-3 days in increments of 100 mg twice a day every 2-3 days (maximum
2400 mg/day).

Labetalol's actions at alpha-1 and beta-receptors lead to vasodilation and decreased
total peripheral resistance, which results in decreased blood pressure without a
substantial decrease in resting heart rate, cardiac output, or stroke volume.

Carvedilol

Carvedilol is approved for the management of essential hypertension. It can be used
as monotherapy or in combination with other antihypertensive agents, especially
thiazide-type diuretics. The initial dose is 6.25 mg given twice daily. The dose can be
titrated at intervals of 7-14 days to 12.5 mg twice daily, then to 25 mg twice daily as
needed (maximum 50 mg/day).
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Similar to labetalol, carvedilol antagonizes both alpha-1 and beta-receptors. Carvedilol
lowers standing blood pressure more than supine blood pressure; orthostatic
hypotension may occur.
Beta-Blockers, Intrinsic Sympathomimetic

Class Summary

Agents such as acebutolol and pindolol possess intrinsic sympathomimetic activity
(ISA). These agents can be used alone or in combination with other antihypertensive
agents, particularly with a thiazide-type diuretic.

Vasodilators

Vasodilators relax blood vessels to improve blood flow, thus decreasing blood
pressure.

Hydralazine

Oral hydralazine is indicated for essential hypertension, alone or as an adjunct. Initial
dose is 10 mg given 4 times daily for the first 2 to 4 days, then 25 mg 4 times a day for
1 week. Hydralazine IV or IM is indicated for severe essential hypertension when the
drug cannot be given orally or when there is an urgent need to lower BP.

Hydralazine may lower blood pressure by exerting a peripheral, vasodilating effect
through a direct relaxation of vascular smooth muscle. Caution should be used when
hydralazine is administered in patients with concomitant coronary artery disease.

Minoxidil

Minoxidil is indicated in severe hypertension that is symptomatic or associated with
end-organ damage and is not manageable with maximum therapeutic doses of a
diuretic plus 2 other antihypertensives. The initial dose is 5 mg/day as a single dose
and can be titrated to 10, 20, and then 40 mg in single or divided doses as needed
(maximum 100 mg/day). Minoxidil reduces elevated systolic and diastolic blood
pressure by decreasing peripheral vascular resistance. The blood pressure response
to minoxidil is dose-related and proportional to the extent of hypertension. Concomitant
therapy with an antiadrenergic agent and loop diuretic is generally required.

Calcium Channel Blockers

Calcium channel blockers (CCBs) can be divided into dihydropyridines and
nondihydropyridines. Dihydropyridines bind to L-type calcium channels in the vascular
smooth muscle, which results in vasodilatation and a decrease in blood pressure. They
are effective as monotherapy in black patients and elderly patients. Some examples of
dihydropyridines include amlodipine, nifedipine, clevidipine, and felodipine. Non-
dihydropyridines such as verapamil and diltiazem bind to L-type calcium channels in
the sinoatrial and atrioventricular node, as well as exerting effects in the myocardium
and vasculature. These agents may constitute a more effective class of medication for
black patients.
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Nifedipine
Nifedipine extended-release is indicated for the treatment of hypertension alone or in
combination with other antihypertensive agents. The usual dose for nifedipine is 30-60

mg once daily (maximum 90 mg/day); when used for hypertension, nifedipine can be
administered to a maximum of 120 mg/day.

Amlodipine

Amlodipine is a dihydropyridine CCB that has antianginal and antihypertensive effects.
Amlodipine is a peripheral arterial vasodilator that acts directly on vascular smooth
muscle to cause a reduction in peripheral vascular resistance and reduction in blood
pressure.

Diltiazem

Diltiazem is a nondihydropyridine CCB that produces its antihypertensive effect
primarily by relaxation of vascular smooth muscle and the resultant decrease in
peripheral vascular resistance. The magnitude of blood pressure reduction is related to
the degree of hypertension.

Verapamil

Verapamil is a nondihydropyridine that produces its antihypertensive effect by a
combination of vascular and cardiac effects. It acts as a vasodilator with selectivity for
the arterial portion of the peripheral vasculature. As a result, the systemic vascular
resistance is reduced, usually without orthostatic hypotension or reflex tachycardia.

Aldosterone Antagonists, Selective

Aldosterone antagonists compete with aldosterone receptor sites, reducing blood
pressure and sodium reabsorption.

Spironolactone

Spironolactone is usually used in combination with other drugs for patients who cannot
be treated adequately with other agents or for whom other agents are considered
inappropriate. The initial dose ranges from 50-100 mg daily in single or divided doses.
Spironolactone can cause hyperkalemia; therefore, potassium supplementation should
not be given concurrently. Other adverse effects include gynecomastia and impotence,
which often mitigates the use of spironolactone in younger men.

Alpha,-Agonists, Central-Acting

Centrally acting alpha2-agonists stimulate presynaptic alpha2-adrenergic receptors in
the brain stem, which reduces sympathetic nervous activity.

Methyldopa

Methyldopa stimulates central alpha-adrenergic receptors by a false transmitter,
exerting a direct effect on peripheral sympathetic nerves. Decreases in blood pressure
are greatest when the patient is standing but are also significant when the patient is
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supine. Postural hypotension has been reported in patients receiving methyldopa.
Methyldopa is not associated with a rebound effect, as with clonidine.

Clonidine

Clonidine stimulates alpha2-adrenoreceptors in the brain stem, activating an inhibitory
neuron, which in turn results in reduced sympathetic outflow. These effects result in a
decrease in peripheral resistance, renal vascular resistance, blood pressure, and heart
rate. Clonidine can be used alone or in combination with other antihypertensives.
Clonidine is associated with a rebound effect, especially at higher doses or with more
severe hypertension.

Renin Inhibitors/Combos

Renin inhibitors act within the renin-angiotensin system (RAS), a hormone system
important in the regulation of blood pressure, electrolyte homeostasis, and vascular
growth. Renin inhibitors have an additive effect when used with diuretics. Avoid the
use of these agents in pregnancy.

Aliskiren

Aliskiren decreases plasma renin activity and inhibits conversion of angiotensinogen to
angiotensin | (as a result, also decreasing angiotensin IlI) and thereby disrupts the
renin-angiotensin-aldosterone system feedback loop. It is indicated for hypertension as
monotherapy or in combination with other antihypertensive drugs. This agent remains
under investigation.

Alpha-Blockers, Antihypertensives

Alpha-blockers are generally not recommended as initial monotherapy. They
selectively block postsynaptic alpha; -adrenergic receptors. They dilate arterioles and
veins, thus lowering blood pressure. These drugs can be combined with any of the
other antihypertensives in other drug classes. Common side effects seen in this drug
class include dizziness, headache, and drowsiness, in addition to orthostatic and first-
dose hypotension.

Prazosin (Minipress)

Prazosin is a competitive antagonist at postsynaptic alphal-receptors. Prazosin
causes peripheral vasodilation by selective, competitive inhibition of vascular
postsynaptic alphal-adrenergic receptors, thus reducing peripheral vascular resistance
and blood pressure.

Terazosin

Terazosin causes peripheral vasodilation by selective, competitive inhibition of
vascular postsynaptic alphal-adrenergic receptors, thereby reducing peripheral
vascular resistance and blood pressure. Terazosin reduces blood pressure in both the
supine and the standing positions, with more dramatic effects on diastolic blood
pressure.
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Doxazosin

Doxazosin is a selective alphal-adrenergic antagonist. It inhibits postsynaptic alpha-
adrenergic receptors, resulting in vasodilation of veins and arterioles and a decrease in
total peripheral resistance and blood pressure. The antihypertensive effect of
doxazosin mesylate results from a decrease in systemic vascular resistance.

Antihypertensives, Other

Reserpine is a peripherally acting adrenergic agent. It is indicated for mild
hypertension and can be used as adjunctive therapy with other antihypertensive
agents in more severe forms of hypertension.

Reserpine
Reserpine reduces blood pressure by depleting sympathetic biogenic amines.

The result of reserpine's effects on biogenic amines is sympathetic dysfunction, with a
subsequent decrease in peripheral vascular resistance and a lowering of blood
pressure often associated with bradycardia. This agent is also associated with
depression.

Antihypertensive Combinations

Drug combinations using agents that act by different mechanisms have an additive
effect. Most clinicians recommend initiating therapy with a single agent and advancing
to the low-dose combination therapy. Some patients will require multiple medications
to achieve their blood pressure targets and will benefit from drug combinations. Drug
combination therapy may also help to improve patient compliance.

Metoprolol/hydrochlorothiazide

Metoprolol/hydrochlorothiazide is a combination of metoprolol, a beta-blocker, and
hydrochlorothiazide, a thiazide diuretic. Metoprolol is a betal-selective blocker at low
doses; at higher doses, it also inhibits beta2-adrenoreceptors. Hydrochlorothiazide
inhibits sodium reabsorption in distal renal tubules, resulting in increased excretion of
water, sodium, potassium, and hydrogen ions.

Valsartan/hydrochlorothiazide

Valsartan/hydrochlorothiazide is a combination of valsartan, an angiotensin receptor
blocker, and hydrochlorothiazide, a diuretic. Valsartan is a prodrug that produces direct
antagonism of angiotensin Il receptors. It displaces angiotensin Il from AT1 receptor
and may lower blood pressure by antagonizing AT1-induced vasoconstriction,
aldosterone release, catecholamine release, arginine vasopressin release, water
intake, and hypertrophic responses. Hydrochlorothiazide inhibits sodium and chloride
reabsorption in distal renal tubules, resulting in increased excretion of water, sodium,
potassium, and hydrogen ions.

Valsartan/amlodipine/hydrochlorothiazide

Valsartan/amlodipine/hydrochlorothiazide is a combination of amlodipine, a
dihydropyridine calcium channel blocker, valsartan, an angiotensin receptor blocker,
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and hydrochlorothiazide, a diuretic. Amlodipine exhibits antianginal and
antihypertensive effects by inhibiting the influx of calcium in cardiac and smooth
muscle cells of the coronary and peripheral vasculature, resulting in dilatation of
coronary and peripheral arteries. Valsartan is a prodrug that produces direct
antagonism of angiotensin Il receptors. It displaces angiotensin Il from the AT1
receptor and may lower blood pressure by antagonizing AT1-induced vasoconstriction,
aldosterone release, catecholamine release, arginine vasopressin release, water
intake, and hypertrophic responses. Hydrochlorothiazide inhibits sodium and chloride
reabsorption in distal renal tubules, resulting in increased excretion of water, sodium,
potassium, and hydrogen ions.

Enalapril/hydrochlorothiazide

Enalapril/hydrochlorothiazide is a combination of enalapril, an ACE inhibitor, and
hydrochlorothiazide, a diuretic. Hydrochlorothiazide inhibits sodium reabsorption in
distal renal tubules, resulting in increased excretion of water, sodium, potassium, and
hydrogen ions. Enalapril prevents the conversion of angiotensin | to angiotensin Il, a
potent vasoconstrictor, resulting in increased levels of plasma renin and a reduction in
aldosterone secretion. It helps control blood pressure and proteinuria.

Malignant hypertension

Malignant hypertension and accelerated hypertension are both hypertensive
emergencies, with similar outcomes and therapies. Malignant hypertension may or
may not be associated with clinical conditions present in hypertensive urgency. A
patient with malignant hypertension always has retinal papilledema (as seen in the
image below),as well as flame-shaped hemorrhages and exudates. Other clinical
features of malignant hypertension may include encephalopathy, confusion, left
ventricular failure, intravascular coagulation, and impaired renal function, with
hematuria and weight loss.

The pathologic hallmark of malignant hypertension is fibrinoid necrosis of the
arterioles, which occurs systemically, but specifically in the kidneys. These patients
develop fatal complications if untreated, and more than 90% will not survive beyond 1-
2 years..

Papilledema. Note the swelling of the optic disc, with blurred margins

Management of Hypertensive Emergencies
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Approximately 3-45% of adult patients have at least one incident of increased BP
during their stay in the emergency department (ED). The fundamental principle in
determining the necessary ED care of the hypertensive patient is the presence or
absence of end-organ dysfunction. Many patients present to the ED with elevated BPs;
however, only a small proportion of patients will require emergency treatment. An
important point to remember in the management of the patient with any degree of BP
elevation is to "treat the patient and not the number."

The primary goal of the emergency physician is to determine which patients with acute
hypertension are exhibiting symptoms of end-organ damage and require immediate
intravenous (1V) parenteral therapy. In contrast, patients presenting with acutely
elevated BP (systolic BP [SBP] >200 mm Hg or diastolic BP [DBP] >120 mm Hg)
without symptoms that are sustained throughout the ED stay and whose BP stays
significantly elevated to this level on discharge should have initiation of medical
therapy and close follow-up in the outpatient setting.

Thus, optimal control of hypertensive situations balances the benefits of immediate
decreases in BP against the risk of a significant decrease in target organ perfusion.
The emergency physician must be capable of appropriately evaluating patients with an
elevated BP, correctly classifying the hypertension, determining the aggressiveness
and timing of therapeutic interventions, and making disposition decisions.

Acutely lowering BP in the ED for clinical situations other than those listed below is
controversial and generally should be avoided.

Pharmacotherapy

An important point to remember in the management of the patient with any degree of
BP elevation is to "treat the patient and not the number." In patients presenting with
hypertensive emergencies, antihypertensive drug therapy has been shown to be
effective in acutely decreasing blood pressure.

Sodium nitroprusside is a commonly used medication. It is a short-acting agent, and
the BP response can be titrated from minute to minute. However, patients must have
constant monitoring in an intensive care unit. The potential exists for thiocyanate
and cyanide toxicity with prolonged use or if the patient has renal orhepatic failure.

Diazoxide may also be used in hypertensive crisis. Small boluses of 100 mg are
administered every 5 minutes, as indicated. Diazoxide is not preferred with
concomitant congestive heart failure or low cardiac output.

Labetalol, an alpha- and beta-blocking agent, has proven to be quite beneficial in the
treatment of patients with hypertensive emergencies. Labetalol is particularly preferred
in patients with acute dissection. Boluses of 10-20 mg may be administered, or the
drug may be infused at 1 mg/min until the desired BP is obtained. Once an adequate
BP level is obtained, oral hypertensive therapy should be initiated, and patients are
gradually weaned from parenteral agents.

As the BP approaches its goal, increase the clevidipine dose by less than double, and
lengthen the time between dose adjustments to every 5-10 minutes. An approximately
1-2 mg/h increase produces an additional 2-4 mm Hg decrease in SBP. Typically, the
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therapeutic response is achieved with 4-6 mg/h, although severe hypertension may
require higher doses. Most patients have received maximum doses of 16 mg/h or less;
experience is limited with short-term dosing as high as 32 mg/h. Because of lipid load
restrictions, do not exceed 1000 mL or an average of 21 mg/h within a 24-hour period;
experience is limited with use beyond 72 hours.

Neurologic emergencies

Rapid BP reduction is indicated in neurologic emergencies, such as hypertensive
encephalopathy, acute ischemic stroke, acute intracerebral hemorrhage,
andsubarachnoid hemorrhage.

In hypertensive encephalopathy, the treatment guidelines are to reduce the MAP 25%
over 8 hours. Labetalol, nicardipine, esmolol are the preferred medications; however,
nitroprusside and hydralazine should be avoided.

For acute ischemic stroke, the preferred medications are labetalol and nicardipine.
Withhold antihypertensive medications unless the SBP is >220 mm Hg or the DBP is
>120 mm Hg, UNLESS the patient is receiving IV or intra-arterial (1A) fibrinolysis; then,
the goal BP is an SBP of < 185 mm Hg and DBP < 110 mm Hg. After treatment with
fibrinolysis, the SBP should be maintained < 180 mm Hg and the DBP at < 105 mm Hg
for 24 hours.

For acute intracerebral hemorrhage, the preferred medications are labetalol,
nicardipine, and esmolol; avoid nitroprusside and hydralazine. The treatment is based
on clinical/radiographic evidence of increased intracranial pressure (ICP). If there are
signs of increased ICP, maintain the MAP just below 130 mm Hg (or SBP < 180 mm
Hg) for the first 24 hours after onset. In patients without increased ICP, maintain the
MAP < 110 mm Hg (or SBP < 160 mm Hg) for the first 24 hours after symptom onset.

Recent evidence shows that in cases of acute intracerebral hemorrhage, early
intensive BP control is well tolerated and can reduce hematoma growth in patients
treated within 6 hours after the onset of intracerebral hemorrhage. The target systolic
pressure for these studies was 140 mm Hg and routine IV medications were used. The
target SBP was maintained over 7 days.

In subarachnoid hemorrhage, nicardipine, labetalol, and esmolol are also the preferred
agents; again, nitroprusside and hydralazine should be avoided. Maintain the SBP <
160 mm Hg until the aneurysm is treated or cerebral vasospasm occurs. Although oral
nimodipine is used to prevent delayed ischemic neurologic deficits, it is NOT indicated
for treating acute hypertension.

Cardiovascular emergencies

Rapid BP reduction is also indicated in cardiovascular emergencies, such as aortic
dissection, acute coronary syndrome, and acute heart failure.

In aortic dissection, the preferred medications are labetalol, nicardipine, nitroprusside
(with beta-blocker), esmolol, and morphine sulfate. However, avoid beta-blockers if
there is aortic valvular regurgitation or suspected cardiac tamponade. Maintain the
SBP at < 110 mm Hg, unless signs of end-organ hypoperfusion are present. The
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preferred treatment includes a combination of narcotic analgesics (morphine sulfate),
beta blockers (labetalol, esmolol), and vasodilators (nicardipine, nitroprusside).
Calcium channel blockers (verapamil, diltiazem) are an alternative to beta blockers.

For acute coronary syndrome, beta blockers and nitroglycerin are the preferred drugs.
Treatment is indicated if the SBP is >160 mm Hg and/or the DBP is >100 mm Hg.
Reduce the BP by 20-30% of baseline. Note that thrombolytics are contraindicated if
the BP is >185/100 mm Hg.

In acute heart failure, the preferred medications are 1V or sublingual nitroglycerin and
IV enalaprilat. Treat with vasodilators (in addition to diuretics) for a SBP 2140 mm Hg.

Cocaine toxicity/pheochromocytoma

Diazepam, phentolamine, and nitroglycerin/nitroprusside are the preferred drugs.
However, avoid beta-adrenergic antagonists before administering phentolamine.

Hypertension and tachycardia from cocaine toxicity rarely require specific treatment.
Alpha-adrenergic antagonists (phentolamine) are the preferred agents for cocaine-
associated acute coronary syndromes.Pheochromocytoma treatment guidelines are
similar to that of cocaine toxicity. Only after alpha blockade can beta blockers be
added for BP control.

Preeclampsia/eclampsia

The preferred medications are hydralazine, labetalol, and nifedipine. Avoid -
Nitroprusside, angiotensin-converting enzyme inhibitors, esmolol. In women with
eclampsia or preeclampsia, the SBP should be < 160 mm Hg and the DBP should be <
110 mm Hg in the antepartum and intrapartum periods. If the platelet count is less than
100,000 cells mm?, the BP should be maintained below 150/100 mm Hg. Patients with
eclampsia or preeclampsia should also be treated with IV magnesium sulfate to avoid
seizures.

Perioperative hypertension

Nitroprusside, nitroglycerin, and esmolol are preferred. Target the perioperative BP to
within 20% of the patient's baseline pressure, except if there is the potential for life-
threatening arterial bleeding. Perioperative beta blockers are the first choice in patients
undergoing vascular procedures or in patients with an intermediate or high risk of
cardiac complications.
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LIFESTYLE MODIFICATIONS

Not at Goal Blood Pressure (<140 /90 mmHg)
(<130/80 mmHg for patients with diabetes or chronic kidney disease)

INITIAL DRUG CHOICES

| |

Without Compelling With Compelling
Indications Indications
‘ |
| |
Sage 1 Stage 2 Drug(s) for the
Hypertension Hypertension compelling indications
SEP140-159 0rDEP (SEP 2160 0rDEP (Seetable 8)
0-99 mmHg) 2100 mmHg)
h |
Thiazide-type diuretics Two-drug combination for ?m; :;t mx';m::sgo
for most. May consider most (usually thiazide- ARE, B8 Ccs)a'snee;sod.
ACE| ARB, BB, CCB, type diuretic and ACEI, i
or combination. . OrARB, or BB, or CCB).

NOT AT GOAL BLOOD PRESSURE

Optimize dosages or add additional drugs until goal blood pressure is
achieved. Consider consultation with hypertension specialist.

D8P, clastolic blood pressure; SBP, systolic blood pressure,
Drug abbreviations: ACEl angictensin converting enzyme inhibitar; ARB, angiotensin raceptor blockar;
88, bata-biocker; CCB, cakium channel blocker,
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18.100 THE INFLUENCE OF COMORBIDITY ON THE CHOICE OF ANTIHYPERTEN SIVE
DRUG THERAPY

Class of drug Compelling Possible Caution Compelling
indications indications contraindications
a-blockers Benign prostatic - Po=tural Urinary incontinence
hypertrophy hypoten=zion, heart
failure’
Angiotensin- Heart failure Chronic renal disease® Renal impairment®  Pregnancy

converting enzyme
[ACE) inhibitors

Left wentricular Type 2 diabetic Peripheral vascular Renovaszcular diseases
dy=sfunction, post- nephropathy dizseaze”

myocardial infarction or

e=tablizhed coronary heart

dizeaze Type 1 diabetic

nephropathy Secondary

=troke |:|r131.r13n’ci|:ln4
Angiotensin ACE inhibitor intolerance Left wentricular Renal impairmentz Pregnancy
receptor blockers Type 2 diabstic dysfunction after Peripheral

nephropathy Hypertension rmmyocardial infarction lardi k]

wiith left wentricular Intolerance of other vastuardiseass

hvpertrophy Heart failure in antihypertensive drugs

ACE-intolerant patients, Proteinuric renal

after rmyocardial infarction dizea=e, chronic renal
dizeaze?Heart failure

p-blockers Myocardial infarction, Heart failure® Asthma or chronic
angina Heart failure® Peripheral vascular obstructive pulmonary
dizeaze dizease Heart block

Diabetes (except
with coronary heart
dizeaze)
Calcium channel Elderly patientz, izolated Angina - -
blockers =y=stolic hypertension
(dihydropyridine)
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DKA

History

Insidious increased thirst (ie, polydipsia) and urination (ie, polyuria) are the most
common early symptoms of diabetic ketoacidosis (DKA). Malaise, generalized
weakness, and fatigability also can present as symptoms of DKA.

Nausea and vomiting usually occur and may be associated with diffuse abdominal
pain, decreased appetite, and anorexia. A history of rapid weight loss is a symptom in
patients who are newly diagnosed with type 1 diabetes.

Patients may present with a history of failure to comply with insulin therapy or missed
insulin injections due to vomiting or psychological reasons. Decreased perspiration is
another possible symptom of DKA.

Altered consciousness in the form of mild disorientation or confusion can occur.
Although frank coma is uncommon, it may occur when the condition is neglected or if
dehydration or acidosis is severe.

Physical Examination

General signs of diabetic ketoacidosis (DKA) may include the following:

[l appearance - Dry skin - Labored respiration - Dry mucous
membranes
Decreased skin turgor - Decreased reflexes - Characteristic acetone

(ketotic) breath odor
Effects on vital signs that are related to DKA may include the following:

Tachycardia - Hypotension - Tachypnea - Hypothermia - Fever, if
infection is present
Specific signs of DKA may include the following:

Confusion - Coma - Abdominal tenderness
The physical examination should also include detection of the signs of possible
intercurrent ilinesses such as myocardial infarction, urinary tract infection, pneumonia,
and perinephric abscess. Search for signs of infection is mandatory in all cases.

Noticing that the body temperature may be within the reference range or low, even in
the presence of intercurrent infection, is particularly important.
Signs and Symptoms of Hyperglycemia, Acidosis, and Dehydration

Symptoms of hyperglycemia associated with diabetic ketoacidosis may include
thirst, polyuria, polydipsia, and nocturia.

Signs of acidosis may include shallow rapid breathing or air hunger (Kussmaul or
sighing respiration), abdominal tenderness, and disturbance of consciousness.
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Although these signs are not usual in all cases of diabetic ketoacidosis (DKA), their
presence signifies a severe form of DKA.

Signs of dehydration include a weak and rapid pulse, dry tongue and skin,
hypotension, and increased capillary refill time.

Complications Associated with DKA

Complications associated with DKA include sepsis and diffuse ischemic processes.
Other associated complications include the following:

CVT - Myocardial infarction - DVT - Acute gastric dilatation
Erosive gastritis - Late hypoglycemia - Respiratory distress

Infection (most commonly, urinary tract infections)

Hypophosphatemia - Mucormycosis - Cerebrovascular
accident

Complicated pregnancy - Trauma - Stress

Cocaine - Surgery

Heavy use of concentrated carbohydrate beverages (eg, sodas, sports drinks)
Acromegaly - Idiopathic condition (20-30%) - Dental abscess

Approach Considerations gall 4% b ) gagdli () gy 1aa ol

Managing diabetic ketoacidosis (DKA) in an intensive care unit during the first 24-48
hours always is advisable. When treating patients with DKA, the following points must
be considered and closely monitored:

Correction of fluid loss with intravenous fluids

Correction of hyperglycemia with insulin

Correction of electrolyte disturbances, particularly potassium loss

Correction of acid-base balance

Treatment of concurrent infection, if present
It is essential to maintain extreme vigilance for any concomitant process, such as
infection, cerebrovascular accident, myocardial infarction, sepsis, or deep venous
thrombosis.

It is important to pay close attention to the correction of fluid and electrolyte loss during
the first hour of treatment. This always should be followed by gradual correction of
hyperglycemia and acidosis. Correction of fluid loss makes the clinical picture clearer
and may be sufficient to correct acidosis. The presence of even mild signs of
dehydration indicates that at least 3 L of fluid has already been lost.

Patients usually are not discharged from the hospital unless they have been able to
switch back to their daily insulin regimen without a recurrence of ketosis. When the
condition is stable, pH exceeds 7.3, and bicarbonate is greater than 18 mEq/L, the
patient is allowed to eat a meal preceded by a subcutaneous (SC) dose of regular
insulin.

Insulin infusion can be discontinued 30 minutes later. If the patient is still nauseated
and cannot eat, dextrose infusion should be continued and regular or ultra—short-acting
insulin should be administered SC every 4 hours, according to blood glucose level,
while trying to maintain blood glucose values at 100-180 mg/dL.
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Correction of Fluid Loss

Fluid resuscitation is a critical part of treating patients with DKA. Intravenous solutions
replace extravascular and intravascular fluids and electrolyte losses. They also dilute
both the glucose level and the levels of circulating counterregulatory hormones. Insulin
is needed to help switch from a catabolic state to an anabolic state, with uptake of
glucose in tissues and the reduction of gluconeogenesis as well as free fatty acid and
ketone production.

Initial correction of fluid loss is either by isotonic sodium chloride solution or by lactated
Ringer solution. The recommended schedule for restoring fluids is as follows:

Administer 1-3 L during the first hour.

Administer 1 L during the second hour.

Administer 1 L during the following 2 hours

Administer 1 L every 4 hours, depending on the degree of dehydration and central

venous pressure readings
When the patient becomes euvolemic, the physician may switch to half the isotonic
sodium chloride solution, particularly if hypernatremia exists. Isotonic saline should be
administered at a rate appropriate to maintain adequate blood pressure and pulse,
urinary output, and mental status.

If a patient is severely dehydrated and significant fluid resuscitation is needed,
switching to a balanced electrolyte solution (eg, Normosol-R, in which some of the
chloride in isotonic saline is replaced with acetate) may help to avoid the development
of a hyperchloremic acidosis.

When blood sugar decreases to less than 180 mg/dL, isotonic sodium chloride solution
is replaced with 5-10% dextrose with half isotonic sodium chloride solution.

After initial stabilization with isotonic saline, switch to half-normal saline at 200-1000
mL/h (half-normal saline matches losses due to osmotic diuresis).

Insulin should be started about an hour after IV fluid replacement is started to allow for
checking potassium levels and because insulin may be more dangerous and less
effective before some fluid replacement has been obtained.

Although the incidence of life-threatening hypokalemia due to aggressive insulin
administration is very low, there is little to no advantage in starting insulin prior to
rehydration and evaluation of serum potassium levels. Initial bolus of insulin does not
change overall management of DKA.

Pediatric protocols to minimize the risk of cerebral edema by reducing the rate of fluid
repletion vary. The International Society for Pediatric and Adolescent Diabetes
(ISPAD) Clinical Practice Consensus Guidelines suggest initial fluid repletion in
pediatric patients should be 10-20 mL/kg of normal saline (0.9%) solution during the
first 1-2 hours without initial bolus, and then, after 1-2 hours, insulin should be started
to avoid pediatric cerebral edema.
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ISPAD provides detailed fluid administration guidelines. Total volume over the first 4
hours should not exceed 40-50 mL/kg. Fluid administration is as vital in children as in
adults.

Insulin Therapy

When insulin treatment is started in patients with DKA, several points must be
considered. A low-dose insulin regimen has the advantage of not inducing the severe
hypoglycemia or hypokalemia that may be observed with a high-dose insulin regimen.

Only short-acting insulin is used for correction of hyperglycemia. Subcutaneous
absorption of insulin is reduced in DKA because of dehydration; therefore, using
intravenous or intramuscular routes is traditionally preferable.

SC use of the fast-acting insulin analog (lispro) has been tried in pediatric DKA (0.15
U/kg g2h). The results were shown to be comparable to IV insulin, but ketosis took 6
additional hours to resolve. Such technically simplified methods may be cost-effective
and may preclude admissions to intensive care units in patients with mild cases.

The initial insulin dose is a continuous IV insulin infusion using an infusion pump, if
available, at a rate of 0.1 U/kg/h. A mix of 24 units of regular insulin in 60 mL of
isotonic sodium chloride solution usually is infused at a rate of 15 mL/h (6 U/h) until the
blood glucose level drops to less than 180 mg/dL; the rate of infusion then decreases
to 5-7.5 mL/h (2-3 U/h) until the ketoacidotic state abates.

Larger volumes of an insulin and isotonic sodium chloride solution mixture can be
used, providing that the infusion dose of insulin is similar. Larger volumes may be
easier in the absence of an IV infusion pump (eg, 60 U of insulin in 500 mL of isotonic
sodium chloride solution at a rate of 50 mL/h).

The optimal rate of glucose decline is 100 mg/dL/h. Do not allow the blood glucose
level to fall below 200 mg/dL during the first 4-5 hours of treatment. Hypoglycemia may
develop rapidly with correction of ketoacidosis.

Allowing blood glucose to drop to hypoglycemic levels is a common mistake that
usually results in a rebound ketosis derived by counter-regulatory hormones. Rebound
ketosis necessitates a longer duration of treatment. The other hazard is that rapid
correction of hyperglycemia and hyperosmolarity may shift water rapidly to the
hyperosmolar intracellular space and may induce cerebral edema.

Although DKA was a common problem in patients with diabetes who were treated with
continuous subcutaneous insulin infusion through insulin infusion pumps, the incidence
of DKA was reduced with the introduction of pumps equipped with sensitive electronic

alarm systems that alert users when the infusion catheter is blocked.

Electrolyte Correction

If the potassium level is greater than 6 mEg/L, do not administer potassium
supplement. If the potassium level is 4.5-6 mEq/L, administer 10 mEg/h of potassium
chloride. If the potassium level is 3-4.5 mEQ/L, administer 20 mEqg/h of potassium
chloride.
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Monitor serum potassium levels hourly, and the infusion must be stopped if the
potassium level is greater than 5 mEqg/L. The monitoring of serum potassium must
continue even after potassium infusion is stopped in the case of (expected) recurrence
of hypokalemia.

In severe hypokalemia, not starting insulin therapy is advisable unless potassium
replacement is under way; this is to avert potentially serious cardiac dysrhythmia that
may result from hypokalemia.

Potassium replacement should be started with initial fluid replacement if potassium
levels are normal or low. Add 20-40 mEg/L of potassium chloride to each liter of fluid
once the potassium level is less than 5.5 mEqg/L. Potassium can be given as follows:
two thirds as KCI, one third as KPOA4.

Correction of Acid-Base Balance

Sodium bicarbonate only is infused if decompensated acidosis starts to threaten the
patient's life, especially when associated with either sepsis or lactic acidosis. If sodium
bicarbonate is indicated, 100-150 mL of 1.4% concentration is infused initially. This
may be repeated every half hour if necessary. Rapid and early correction of acidosis
with sodium bicarbonate may worsen hypokalemia and cause paradoxical cellular
acidosis.

Bicarbonate typically is not replaced as acidosis will improve with the above treatments
alone. Administration of bicarbonate has been correlated with cerebral edema in
children.

Treatment of Concurrent Infection

In the presence of infection, the administration of proper antibiotics is guided by the
results of culture and sensitivity studies. Starting empiric antibiotics on suspicion of
infection until culture results are available may be advisable.

Management of Treatment-Related Complications
Cerebral edema

Cerebral edema is a serious, major complication that may evolve at any time during
treatment of DKA and primarily affects children. It is the leading cause of DKA mortality
in children.

Be extremely cautious to avoid cerebral edema during initiation of therapy.
Deterioration of the level of consciousness in spite of improved metabolic state usually
indicates the occurrence of cerebral edema. MRI usually is used to confirm the
diagnosis.

Cerebral edema that occurs at initiation of therapy tends to worsen during the course
of treatment. Mannitol or hypertonic saline should be available if cerebral edema is
suspected.

According to Wolfsdorf et al, 0.5-1 g/kg intravenous mannitol may be given over the
course of 20 minutes and repeated if no response is seen in 30-120 minutes.!Also, if
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no response to mannitol occurs, hypertonic saline (3%) may be given at 5-10 mg/kg
over the course of 30 minutes.

Clinical cerebral edema is rare and carries the highest mortality rate. Although
mannitol (0.25-1 g/kg IV) and dexamethasone (2-4 mg q6-12h) frequently are used in
this situation, no specific medication has proven useful in such instances.

Muir et al have identified diagnostic criteria for cerebral edema that include abnormal
response to pain, decorticate and decerebrate posturing, cranial nerve palsies,
abnormal central nervous system respiratory patterns, fluctuating level of
consciousness, sustained heart rate deceleration, incontinence, and more nonspecific
criteria such as vomiting, headache, lethargy, and elevated diastolic blood pressure

Cerebral edema begins with mental status changes and is believed to be due partially
to idiogenic osmoles, which have stabilized brain cells from shrinking while the diabetic
ketoacidosis was developing.

Cardiac dysrhythmia

Cardiac dysrhythmia may occur secondary to severe hypokalemia and/or acidosis
either initially or as a result of therapy in patients with DKA. Usually, correction of the
cause is sufficient to treat cardiac dysrhythmia, but if it persists, consultation with a
cardiologist is mandatory. Performing cardiac monitoring on patients with DKA during
correction of electrolytes always is advisable.

Pulmonary edema

Pulmonary edema may occur for the same reasons as cerebral edema in patients with
diabetic ketoacidosis. Be cautious of possible overcorrection of fluid loss, though it
occurs only rarely.

Although initial aggressive fluid replacement is necessary in all patients, particular care
must be taken in those with comorbidities such as renal failure or congestive heart
failure. Diuretics and oxygen therapy often suffice for the management of pulmonary
edema.

Myocardial injury

Nonspecific myocardial injury may occur in severe DKA, which is associated with
minute elevations of myocardial biomarkers (troponin T and CK-MB) and initial ECG
changes compatible with myocardial infarction (Ml).

Acidosis and very high levels of free fatty acids could cause membrane instability and
biomarker leakage. Coronary arteriography usually is normal, and patients tend to
recover fully without further evidence of ischemic heart disease. Regardless of the
pathogenesis, the presence of minute biomarker elevations and ECG changes do not
necessarily signify Ml in DKA.

Hypoglycemia

In patients with diabetic ketoacidosis, hypoglycemia may result from inadequate
monitoring of glucose levels during insulin therapy.
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Hypokalemia

Hypokalemia is a complication that is precipitated by failing to rapidly address the total
body potassium deficit brought out by rehydration and insulin treatment, which not only
reduces acidosis but directly facilitates potassium reentry into the cell.

Consultations

An endocrinologist also may be consulted to assist with management after the patient
has been stabilized adequately.

Any mental status change in pediatric patients suggests the possibility of cerebral
edema, and when this occurs, a pediatric endocrinologist or pediatric intensivist should
be consulted as soon as possible. Psychological counseling of young children and
adolescents usually is helpful.

Long-Term Monitoring

Frequent blood glucose monitoring at home makes DKA less likely, as this allows them
to promptly search for possible reasons for unexpectedly high blood glucose values
before the condition progresses to DKA.

In a study of 127 patients with DKA who were admitted to a pediatric intensive care
unit, Bradley and Tobias concluded that multiple weaknesses existed in the prehospital
care of these patients.®='These included lack of appropriate laboratory evaluation,
excessive insulin dosing (both bolus doses and infusion rates), lack of fluid
resuscitation, use of inappropriate fluids for resuscitation, and the use of sodium
bicarbonate.

Urinary Calculi

Patients with urinary calculi may report pain, infection, or hematuria. The passage of stones into
the ureter with subsequent acute obstruction, proximal urinary tract dilation, and spasm is associated
with classic renal colic.

Acute onset of severe flank pain radiating to the groin, gross or microscopic hematuria,
nausea, and vomiting not associated with an acute abdomen are symptoms that most likely
indicate renal colic caused by an acute ureteral or renal pelvic obstruction from a calculus. Renal
colic pain rarely, if ever, occurs without obstruction.

Patients with large renal stones known as staghorn calculi (see the image below) are often relatively
asymptomatic. The term "staghorn” refers to the presence of a branched kidney stone occupying the
renal pelvis and at least one calyceal system. Such calculi usually manifest as infection and
hematuria rather than as acute pain.



http://emedicine.medscape.com/article/242008-overview
http://emedicine.medscape.com/article/1982274-overview
javascript:showrefcontent('refrenceslayer');
http://emedicine.medscape.com/article/439127-overview

O oo D . wdall JS Olaiie . jliel cady SlySie

/Complete staghorn calculus that fills the collecting system of the kidney (no intravenous \
contrast material in this patient). Although many staghorn calculi are struvite (related to
infection with urease-splitting bacteria), the density of this stone suggests that it may be
metabolic in origin and is likely composed of calcium oxalate. Percutaneous
nephrostolithotomy or perhaps even open surgical nephrolithotomy is required to

kremove this stone. j

Asymptomatic bilateral obstruction, which is uncommon, manifests as symptoms of
renal failure.

Important historical features are as follows:

Duration, characteristics, and location of pain
History of urinary calculi
Prior complications related to stone manipulation
Urinary tract infections
Loss of renal function
Family history of calculi
Solitary or transplanted kidney
Chemical composition of previously passed stones
Location and characteristics of pain

. Location and quality of pain are related to position of the stone within the urinary tract.
Severity of pain is related to the degree of obstruction, presence of ureteral spasm,
and presence of any associated infection.

Stones obstructing the ureteropelvic junction may present with mild-to-severe deep
flank pain without radiation to the groin, due to distention of the renal capsule. Stones
impacted within the ureter cause abrupt, severe, colicky pain in the flank and ipsilateral
lower abdomen with radiation to the testicles or the vulvar area. Intense nausea, with
or without vomiting, usually is present.

Pain from upper ureteral stones tends to radiate to the flank and lumbar areas. On the
right side, this can be confused with cholecystitis or cholelithiasis; on the left, the
differential diagnoses include acute pancreatitis, peptic ulcer disease, and gastritis.

Midureteral calculi cause pain that radiates anteriorly and caudally. This
midureteral pain in particular can easily mimic appendicitis on the right or acute
diverticulitis on the left.

Distal ureteral stones cause pain that tends to radiate into the groin or testicle in the
male or labia majora in the female because the pain is referred from the ilioinguinal or
genitofemoral nerves.

Stones lodged at the ureterovesical junction also may cause irritative voiding
symptoms, such as urinary frequency and dysuria. If a stone is lodged in the intramural
ureter, symptoms may appear similar to cystitis or urethritis. These symptoms include
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suprapubic pain, urinary frequency, urgency, dysuria, stranguria, pain at the tip of the
penis, and sometimes various bowel symptoms, such as diarrhea and tenesmus.
These symptoms can be confused with pelvic inflammatory disease, ovarian cyst
rupture, or torsion and menstrual pain in women.

Calculi that have entered the bladder are usually asymptomatic and are passed
relatively easily during urination.

Phases of acute renal colic attack
colic has been described as having 3 clinical phases.

The first phase is the acute or onset phase.The typical attack starts early in the
morning or at night, waking the patient from sleep. When it begins during the day, it
tends to start slowly and insidiously. The pain is usually steady, increasingly severe,
and continuous, sometimes punctuated by intermittent paroxysms of even more
excruciating pain.

The second phase is the constant phase. Once the pain reaches maximum intensity,
it tends to remain constant until it is either treated or allowed to diminish
spontaneously. The period of sustained maximal pain is called the constant phase of
the renal colic attack. This phase usually lasts 1-4 hours but can persist longer than 12
hours in some cases. Most patients arrive in the ED during this phase of the attack.

The third phase is the abatement or relief phase.During this final phase, the pain
diminishes fairly quickly, and patients finally feel relief.

Other symptoms

Nausea and vomiting occur in at least 50% of patients with acute renal colic. Nausea is
caused by the common innervation pathway of the renal pelvis, stomach, and
intestines through the celiac axis and vagal nerve afferents.. Nonsteroidal anti-
inflammatory drugs (NSAIDs) can often cause gastric irritation and Gl upset.

The presence of a renal or ureteral calculus is not a guarantee that the patient does
not have some other, unrelated medical problem causing the Gl symptoms.

In some cases, a stone may pass before the definitive imaging procedure has been
completed. In these cases, residual inflammation and edema still may cause some
transient or diminishing obstruction and pain even without any stone being positively
identified.

Physical Examination

The classic presentation for a patient with acute renal colic is the sudden onset
of severe pain originating in the flank and radiating inferiorly and anteriorly. The
pain is usually, but not always, associated with microscopic hematuria, nausea,
and vomiting.

Dramatic costovertebral angle tenderness is common; this pain can move to the
upper or lower abdominal quadrant as a ureteral stone migrates distally.
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Abdominal examination usually is unremarkable. Bowel sounds may be hypoactive, a
reflection of mild ileus, which is not uncommon in patients with severe, acute pain.

Peritoneal signs are usually absent—an important consideration in distinguishing renal
colic from other sources of flank or abdominal pain. Testicles may be painful but
should not be very tender and should appear normal.

Unlike patients with an acute abdomen, who usually try to lie absolutely still, patients
with renal colic tend to move constantly, seeking a more comfortable position.
(However, patients with pyonephrosis also tend to remain motionless.) The classic
patient with renal colic is writhing in pain, pacing about, and unable to lie still, in
contrast to a patient with peritoneal irritation, who remains motionless to minimize
discomfort.

Lack of hematuria alone does not exclude the diagnosis of acute renal colic.
Tachycardia and hypertension are relatively common in these cases, even in patients
with no prior personal history of abnormal cardiac or blood pressure problems.

Fever is not part of the presentation of uncomplicated nephrolithiasis. The presence of
pyuria, fever, leukocytosis, or bacteriuria suggests the possibility of a urinary infection
and the potential for an infected obstructed renal unit or pyonephrosis. Such a

condition is potentially life threatening and should be treated as a surgical emergency.

In patients older than 60 years presenting with severe abdominal pain and with
no prior history of renal stones, look carefully for physical signs of abdominal
aortic aneurysm (AAA)

Complications

Serious complications of urinary tract stone disease include the following:

Abscess formation - Serious infection of the kidney that diminishes renal
function

Urinary fistula formation - Ureteral scarring and stenosis

Ureteral perforation - Extravasation - Urosepsis

Renal loss due to long-standing obstruction
Infected hydronephrosis is the most deadly complication because the presence
of infection adjacent to the highly vascular renal parenchyma places the patient
at risk for rapidly progressive sepsis and death.

A ureteral stone associated with obstruction and upper UTl is a true urologic
emergency.

Complete ureteral obstruction may occur in patients with tightly impacted stones. This
is best diagnosed via IVP and is not discernible on noncontrast CT scan. Patients with
2 healthy kidneys can tolerate several days of complete unilateral ureteral obstruction
without long-term effects on the obstructed kidney. If a patient with complete
obstruction is well hydrated and pain and vomiting are well controlled, the patient can
be discharged from the ED with urologic follow-up within 1-2 days.
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Differential Diagnoses

Abdominal Abscess - Acute Glomerulonephritis - Appendicitis
Biliary Colic - Cholecystitis - Cholelithiasis
Diverticulitis - Duodenal Ulcers - Epididymitis
Gastritis and Peptic Ulcer Disease - Gastrointestinal Foreign Bodies
lleus - Inflammatory Bowel Disease

Large Bowel Obstruction - Liver Abscess - Pancreatitis
Papillary Necrosis - Pelvic Inflammatory Disease

Pyonephrosis - Rectal Foreign Bodies

Renal Arteriovenous Malformation -Renal Cell Carcinoma

Renal Vein Thrombosis Imaging - Small Bowel Obstruction
Splenic Abscess -Testicular Torsion

Urinary Tract Infection in Females - Urinary Tract Infection in Men
Urinary Tract Obstruction - Viral Gastroenteritis

Approach Considerations

Acute renal colic with resultant flank pain is a common and sometimes complex clinical
problem. Whereas noncontrast abdominopelvic computed tomography (CT) scans
have become the imaging modality of choice, in some situations, renal
ultrasonography or a contrast study such as intravenous pyelography (IVP) may be
preferred.

A kidneys-ureters-bladder (KUB) radiograph, in addition to the renal colic CT scan,
facilitates the review and follow-up of stone patients. Alternatively, the “CT scout” (a
digital reconstruction from the CT that has an appearance similar to a KUB) is almost
as sensitive as a KUB and is a good substitute at the initial assessment if the stone
seen on the CT scan is visible on the CT scout

Initial stones in elderly people and in children are relatively uncommon; however,
consider kidney stones whenever acute back or flank pain is encountered, regardless
of patient age. When stones occur in persons in these uncommon age groups, a
metabolic workup consisting of a 24-hour urine collection and appropriate serum
laboratory testing is recommended.

Guidelines from the European Association of Urology recommend the following
laboratory tests in all patients with an acute stone episode:

Urinary sediment/dipstick test for demonstration of blood cells, with a test for
bacteriuria (nitrite) and urine culture in case of a positive reaction
Serum creatinine level, as a measure of renal function
In addition, patients with fever warrant a complete blood cell count. Patients with
vomiting should have serum or plasma sodium and potassium levels measured.

Urinalysis

Microscopic examination of the urine for evidence of hematuria and infection is a
critical part of the evaluation of a patient thought to have renal colic. Gross or
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microscopic hematuria is only present in approximately 85% of patients with urinary
calculi. The lack of microscopic hematuria does not eliminate renal colic as a potential
diagnosis.

Attention should also be paid to the presence or absence of leukocytes, crystals, and
bacteria and to the urinary pH. In general, if the number of white blood cells (WBCs) in
the urine is greater than 10 cells per high-power field or greater than the number of
RBCs, suspect a UTI. Pyuria (>5 WBCs/hpf on a centrifuged specimen) in a patient
with ureterolithiasis should prompt a careful search for signs of infected
hydronephrosis.

Urinary crystals of calcium oxalate, uric acid, or cystine may occasionally be found
upon urinalysis. When present, these crystals are very good clues to the underlying
type and nature of any obstructing calculus.

Determining urinary pH also helps. A urine pH greater than 7 suggests presence
of urea-splitting organisms, such as Proteus, Pseudomonas, or Klebsiella species,
and struvite stones. A urine pH less than 5 suggests uric acid stones.

Blood Studies

Complete blood count

Whereas mild leukocytosis often accompanies a renal colic attack, a high index of
suspicion for a possible renal or systemic infection should accompany any serum WBC
count of 15,000/pL or higher in a patient presenting with an apparent acute kidney
stone attack, even if afebrile. A depressed RBC count suggests a chronic disease
state or severe ongoing hematuria.

Serum electrolytes, creatinine, calcium, uric acid, parathyroid hormone, and phosphorus

A high serum uric acid level may indicate gouty diathesis or hyperuricosuria, while
hypercalcemia suggests either renal-leak hypercalciuria (with secondary
hyperparathyroidism) or primary hyperparathyroidism. If the serum calcium level is
elevated, serum PTH levels should be obtained.

24-Hour Urine Profile

To identify urinary risk factors, a 24-hour urine profile, including appropriate serum
tests of renal function, uric acid, and calcium, is needed.

The most common findings on 24-hour urine studies include
hypercalciuria,hyperoxaluria, hyperuricosuria, hypocitraturia, and low urinary volume.
Other factors, such as high urinary sodium and low urinary magnesium concentrations,
may also play a role. A finding of hypercalcemia should prompt follow-up with an intact
parathyroid hormone study to evaluate for primary and secondary
hyperparathyroidism.

Another clinical approach to hypercalciuria, when hyperparathyroidism has been
excluded with appropriate blood tests, is avoidance of excessive dietary calcium (usual
recommendation, 600-800 mg/d), modest limitation of oxalate intake, and thiazide
therapy..
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Hyperoxaluria may be primary (a rare genetic disease), enteric. Oxalate restriction
and vitamin B-6 supplementation are somewhat helpful in patients with idiopathic
hyperoxaluria. Enteric hyperoxaluria is the type that is most amenable to treatment;
dietary calcium supplementation often produces dramatic results.

Calcium citrate is the recommended supplement because it tends to further
reduce stone formation. Calcium carbonate supplementation is less expensive but
lacks citrate’s added benefit. Calcium works as an oxalate binder, reducing oxalate
absorption from the Gl tract. It should be administered with meals, especially those
that contain high-oxalate foods. The supplement should not contain added vitamin D,
because this increases calcium absorption, leaving less calcium in the Gl tract to bind
to oxalate. The optimal 24-hour urine oxalate level is 20 mg/d or less.

Hyperuricosuria predisposes to the formation of calcium-containing calculi because
sodium urate can produce malabsorption of macromolecular inhibitors or can serve as
a nidus for the heterogeneous growth of calcium oxalate crystals. Gouty diathesis, a
condition of increased stone production associated with high serum uric acid levels, is
also possible.

Therapy involves potassium citrate supplementation, allopurinol, or both. In general,
patients with pure uric acid stones and hyperuricemia are treated with allopurinol, and
those with hyperuricosuric calcium stones are treated with citrate supplementation.
The optimal 24-hour urine uric acid level is 600 mg/d or less.

Sodium and phosphorus

Excess sodium excretion can contribute to hypercalciuria by a phenomenon known as
solute drag. Elevated urinary sodium levels are almost always associated with dietary
indiscretions. Decreasing the oral sodium intake can decrease calcium excretion,
thereby decreasing calcium saturation.

An elevated phosphorus level is useful as a marker for a subtype of absorptive
hypercalciuria known as renal phosphate leak (absorptive hypercalciuria type llI).
Renal phosphate leak is identified by high urinary phosphate levels, low serum
phosphate levels, high serum 1,25 vitamin D-3 (calcitriol) levels, and hypercalciuria.
This type of hypercalciuria is uncommon and does not respond well to standard
therapies.

Citrate and magnesium

Magnesium and, especially, citrate are important chemical inhibitors of stone
formation. Hypocitraturia is one of the most common metabolic defects that predispose
to stone formation, and some authorities have recommended citrate therapy as
primary or adjunctive therapy to almost all patients who have formed recurrent
calcium-containing stones.

Lemon juice is an excellent source of citrate; alternatively, large guantities of lemonade
can be ingested, and this, of course, has the added benefit of providing increased fluid
intake.
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Magnesium is a more recently recognized inhibitor of stone formation, and the clinical
role of magnesium replacement therapy is less well defined than that of citrate.

pH

Some stones, such as those composed of uric acid or cystine, are pH-dependent,
meaning that they can form only in acidic conditions. Calcium phosphate and struvite
only form when the urine pH is alkaline. Although the other parameters in the 24-hour
urine usually identify patients at risk of forming these stones, pH studies can be
important in monitoring these patients, in optimizing therapy with citrate
supplementation, and in identifying occult stone disease in some patients.

Plain (Flat Plate or KUB) Radiography

Plain abdominal radiography (also referred to as flat plate or KUB radiography) is
useful for assessing total stone burden, as well as the size, shape, composition, and
location of urinary calculi in some patients. Calcium-containing stones (approximately
85% of all upper urinary tract calculi) are radiopaque, but pure uric acid, indinavir-
induced, and cystine calculi are relatively radiolucent on plain radiography.

When used with other imaging studies, such as a renal ultrasonography or,
particularly, CT scanning, the plain film helps provide a better understanding of the
characteristics of urinary stones revealed with these other imaging studies. This may
also be helpful in planning surgical therapy.

If a stone is not visible on a flat plate radiograph, it could be a radiolucent uric acid
stone that can be dissolved with alkalinizing medication. Such a stone is more likely if
the urine pH indicates very acidic urine. In practice, any patient with symptoms of
acute renal colic who demonstrates a urine pH lower than 6.0 should be
considered at risk for a possible uric acid stone. If a stone of adequate size is
visible on a CT scan but not visible on KUB, then uric stones should be considered.

The flat plate radiograph is inexpensive, quick, and usually helpful even if no specific
stone is observed. It is extremely useful in following the progress of previously
documented radiopaque calculi and checking the position of any indwelling double-J
stents

Ultrasonography

Renal ultrasonography by itself is frequently adequate to determine the presence of a
renal stone. The study is mainly used alone in pregnancy or in combination with plain
abdominal radiography to determine hydronephrosis or ureteral dilation associated
with an abnormal radiographic density believed to be a urinary tract calculus. A stone
easily identified with renal ultrasonography but not visible on the plain
radiograph may be a uric acid or cystine stone, which is potentially dissolvable
with urinary alkalinization therapy.

In addition, ultrasonography is not reliable for small stones (ie, those smaller than 5
mm) and does not help in the evaluation of kidney function.

Renal ultrasonography works best in the setting of relatively large stones within the
renal pelvis or kidney and sometimes at the UPJ. Whether the stones are radiolucent
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or radio-opaque does not matter because an ultrasound image is based strictly on
density, not on calcium content. Ultrasonography is a good way to monitor known
stones after medical or surgical therapy if the stones are large enough to be detected
by this modality and are in a suitable position.

The combination of renal ultrasonography with KUB radiography has been proposed
as a reasonable initial evaluation protocol when a CT scan cannot be performed or is
unavailable. When combined with KUB radiography, ultrasonography can quickly and
inexpensively provide substantial information about the urinary tract without the risk of
contrast nephrotoxicity or hypersensitivity. IVP can then be limited to those patients for
whom additional information is required for a diagnosis or for whom the etiology of the
pain remains unclear.

Future studies may utilize 2-dimensional ultrasonography in combination with color
Doppler analysis of the ureteral jets to enhance sensitivity of ultrasonography in
patients with ureteral colic.

Intravenous Pyelography (Urography)

Before the advent of helical CT, IVP, also known as intravenous urography (IVU), was
the test of choice in diagnosing ureterolithiasis. IVP is widely available and fairly
inexpensive but less sensitive than noncontrast helical CT. CT scanning with delayed
contrast series and thin slices has reduced the need for IVP in the evaluation of
problematic ureteral stones.

The main advantage of IVP is the clear outline of the entire urinary system that it
provides, making visualization of even mild hydronephrosis relatively easy. IVP is
helpful in identifying the specific problematic stone among numerous pelvic
calcifications, as well as in demonstrating renal function and establishing that the other
kidney is functional. These determinations are particularly helpful if the degree of
hydronephrosis is mild and the noncontrast CT scan findings are not definitive. IVP can
also show nonopaque stones as filling defects.

Disadvantages include the need for IV contrast material, which may provoke an
allergic response or renal failure, and the need for multiple delayed films, which can
take up to 6 hours. Obtaining the IVP is also a relative labor-intensive process. In
addition, IVP may fail to reveal alternative pathology if a stone is not discovered,
delaying the final diagnosis. False-negative results usually occur with stones located at
the ureterovesical junction.

KUB radiographs are obtained immediately before contrast administration and at 1, 5,
10, and 15 minutes afterwards or until visible contrast material fills both ureters (see
the image below). Prone films are sometimes obtained to enhance visualization of the
ureters. When the bladder is full of contrast and the distal ureters contain sufficient
contrast for visualization, the patient is asked to void; then a postvoid film is taken.
Sometimes, oblique views are needed when bone or bowel contents overlie the area of
interest.
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Intravenous pyelogram (IVP) demonstrating dilation of the right renal
collecting system and right ureter consistent with right ureterovesical stone.

Look for direct visualization of stone within the ureter, unilateral ureteral dilation,
delayed appearance of the nephrogram phase, lack of normal peristalsis pattern of the
ureter, or perirenal contrast extravasation. Degree of obstruction is graded based on
delay in appearance of the nephrogram.

Typically, an IVP positive for a ureteral stone is one that shows a delayed nephrogram
effect and columnization. The ureter is peristaltic, so the entire ureter is not usually
visualized on a single film except when an obstruction is present, such as from a
stone. Even without observing any specific stone, the presence of a nephrogram effect
in one kidney with normal function of the opposite kidney is highly suggestive, but not
diagnostic, of ureteral obstruction.

Extravasation of contrast around the collecting system may be a sign of a ruptured
fornix, while pyelolymphatic backflow indicates that contrast has entered into the renal
lymphatic drainage system. Both are considered signs of a more severe ureteric
obstruction.

However, no published study has indicated that the clinical course, treatment outcome,
or residual renal damage is altered in any way in these patients. In fact, this
information about the radiological assessment of the relative severity of the obstruction
rarely affects clinical treatment decisions, except perhaps in persons with solitary
kidneys.

Contrast-induced nephropathy

Contrast-induced nephropathy (CIN) is the third leading cause of hospital-acquired acute renal
failure. A serum creatinine level of more than 2 mg/dL is a relative contraindication to the use of IV
contrast agents.

Computed Tomography Scanning

At most institutions that offer this examination, CT scanning has replaced IVP, the
historic criterion standard, for the assessment of urinary tract stone disease, especially
for acute renal colic. CT scans are readily available in most hospitals and can be
performed and read in just a few minutes. Numerous studies have demonstrated that
CT has a sensitivity of 95-100% and superior specificity and accuracy when compared
with IVP.

A renal colic study consists of a noncontrast or unenhanced CT scan of the abdomen
and pelvis, including very narrow cuts taken through the kidneys and bladder areas,
where symptomatic stones are most likely to be encountered.
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Noncontrast helical CT scan of the abdomen demonstrating a stone at the right ureterovesical junction.

An abdominal flat plate or KUB radiograph is sometimes automatically included in a
renal colic study, depending on the institution and the preferences of the medical staff.

Advantages of CT scanning include the following:

It can reveal other pathology (eg, AAAs, appendicitis, pancreatitis, cholecystis,
ovarian disorders, diverticular disease, renal carcinoma). If the patient’s true
underlying pathology is something other than a kidney stone, the CT scan is more
clinically useful than an IVP for examining the possibilities.
It can be performed quickly (< 5 min acquisition time)
It avoids the use of IV contrast materials.
The density of the stone can assist in predicting stone composition and response to
shockwave lithotripsy.

Disadvantages of CT scanning include the following:

It is relatively expensive.
It exposes the patient to a relatively high radiation dose (and thus should not be
performed on pregnant women).

Retrograde Pyelography

The most precise imaging method for determining the anatomy of the ureter and renal pelvis and for
making a definitive diagnosis of any ureteral calculus is not IVP or renal colic CT scanning but
retrograde pyelography.

Nuclear Renal Scanning

A nuclear renal scan can be used to objectively measure differential renal function, especially in a
dilated system for which the degree of obstruction is in question. This is also a reasonable study in
pregnant patients, in whom radiation exposure must be limited.

Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) has virtually no role in the current evaluation of acute renal colic
in the typical patient. Direct detection of most stones is not possible with MRI, and MRI should not be
used for that purpose in most instances. MRIs are generally more expensive than other studies, such
as CT scans, which reveal stones much better.

Approach Considerations

Treatment of nephrolithiasis involves emergency management of renal (ureteral) colic,
including surgical interventions where indicated, and medical therapy for stone
disease.

In emergency settings where concern exists about possible renal failure, the focus of
treatment should be on correcting dehydration, treating urinary infections,
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preventing scarring, identifying patients with a solitary functional kidney, and
reducing risks of acute renal failure from contrast nephrotoxicity, particularly in
patients with preexisting azotemia (creatinine >2 mg/dL), diabetes, dehydration, or
multiple myeloma. Adequate intravenous (IV) hydration is essential to minimize the
nephrotoxic effects of IV _contrast agents. Choosing imaging studies that do not require
IV contrast (eg, ultrasonography, plain abdominal flat plate radiographs, noncontrast
computed tomography [CT] scans) is wise, especially in patients at increased risk for
developing renal failure.

Most small stones with relatively mild hydronephrosis can be treated with observation
and acetaminophen. More serious cases with intractable pain may require drainage
with a stent or percutaneous nephrostomy. The internal ureteral stent is usually
preferred in these situations because of decreased morbidity.

Acetaminophen can be used in pregnancy for mild-to-moderate pain.

A stone chemical composition analysis should be performed whenever possible, and
information should be provided to motivated patients about possible 24-hour urine
testing for long-term nephrolithiasis prophylaxis

The size of the stone is an important predictor of spontaneous passage. A stone less
than 4 mm in diameter has an 80% chance of spontaneous passage; this falls to
20% for stones larger than 8 mm in diameter. However, stone passage also
depends on the exact shape and location of the stone and the specific anatomy
of the upper urinary tract in the particular individual. For example, the presence of
a ureteropelvic junction (UPJ) obstruction or a ureteral stricture could make passing
even very small stones difficult or impossible. Most experienced emergency
department (ED) physicians and urologists have observed very large stones passing
and some very small stones that do not move.

Aggressive medical therapy has shown promise in increasing the spontaneous stone
passage rate and relieving discomfort while minimizing narcotic usage. Aggressive
treatment of any proximal urinary infection is important to avoid potentially
dangerous pyonephrosis and urosepsis. In these cases, consider percutaneous
nephrostomy drainage rather than retrograde endoscopy, especially in very ill patients.

Medical therapy for stone disease takes both short- and long-term forms. The former
includes measures to dissolve the stone (possible only with noncalcium stones)

or to facilitate stone passage, and the latter includes treatment to prevent further stone
formation. Stone prevention should be considered most strongly in patients who have
risk factors for increased stone activity, including stone formation before age 30 years,
family history of stones, multiple stones at presentation, and residual stones after
surgical treatment.

Indications for hospitalization

The decision to hospitalize a patient with a stone is usually made based on clinical
grounds rather than on any specific finding on a radiograph. Generally, hospitalization
for an acute renal colic attack is now officially termed an observation because most
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patients recover sufficiently to go home within 24 hours. Admission rate for patients
with acute renal colic is approximately 20%.

Hospital admission is clearly necessary when any of the following is present:

Oral analgesics are insufficient to manage the pain.

Ureteral obstruction from a stone occurs in a solitary or transplanted kidney.

Ureteral obstruction from a stone occurs in the presence of a urinary tract infection

(UTI), fever, sepsis, or pyonephrosis.
Infected hydronephrosis, defined as UTI proximal to an obstructing stone, mandates
hospital admission for antibiotics and prompt drainage. Midstream urine culture and
sensitivity was a poor predictor of infected hydronephrosis in one series, being positive
in only 30% of cases.k!

The clinical presentation of infected hydronephrosis is variable. Pyuria (>5 white
blood cells [WBCs] per high-power field [hpf]) is almost always present but is
not diagnostic of proximal infection

Antibiotics should cover Escherichia coli and Staphylococcus, Enterobacter,

Proteus, and Klebsiella species. In another small study of 38 patients with
hydronephrosis, 16 had infected hydronephrosis and 22 had sterile hydronephrosis.
Ultrasonography alone detected 6 of 16 cases of pyonephrosis, a sensitivity of 38%.
Using a cutoff value of 3 mg/dL for C-reactive protein and 100 mm/h for erythrocyte
sedimentation rate, the diagnostic accuracy of detecting infected hydronephrosis and
pyonephrosis increased to 97%.

Relative indications to consider for a possible admission include comorbid conditions
(eg, diabetes), dehydration requiring prolonged intravenous (1V) fluid therapy, renal
failure, or any immunocompromised state. Patients with complete obstruction,
perinephric urine extravasation, a solitary kidney, or pregnancy, and those with a poor
social support system, also should be considered for admission, especially if rapid
urologic follow-up is not reliably available.

Larger stones (ie, 2 7 mm) that are unlikely to pass spontaneously require some type
of surgical procedure. In some cases, hospitalizing a patient with a large stone to
facilitate surgical stone intervention is reasonable. However, most patients with acute
renal colic can be treated on an ambulatory basis.

About 15-20% of patients require invasive intervention due to stone size, continued
obstruction, infection, or intractable pain. Several techniques are available to the
urologist when the stone fails to pass spontaneously, including extracorporeal shock
wave lithotripsy (SWL), ureteroscopy, and percutaneous nephrolithotomy.

Emergency Management of Renal Colic

Initial treatment of a renal colic patient in the ED starts with obtaining IV access to
allow fluid, analgesic, and antiemetic medications to be administered. Many of
these patients are dehydrated from poor oral intake and vomiting. Although the role of
supranormal hydration in the management of renal (ureteral) colic is controversial (see
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below), patients who are dehydrated or ill need adequate restoration of circulating
volume.

After diagnosing renal (ureteral) colic, determine the presence or absence of
obstruction or infection. Obstruction in the absence of infection can be initially
managed with analgesics and with other medical measures to facilitate passage of the
stone. Infection in the absence of obstruction can be initially managed with
antimicrobial therapy. In either case, promptly refer the patient to a urologist.

If neither obstruction nor infection is present, analgesics and other medical measures
to facilitate passage of the stone (see below) can be initiated with the expectation that
the stone will likely pass from the upper urinary tract if its diameter is smaller than 5-6
mm (larger stones are more likely to require surgical measures).

If both obstruction and infection are present, emergency decompression of the upper
urinary collecting system is required (see Surgical Care). In addition, immediately
consult with a urologist for patients whose pain fails to respond to ED management.

Pain relief

The cornerstone of ureteral colic management is analgesia, which can be achieved
most expediently with parenteral narcotics or nonsteroidal anti-inflammatory drugs
(NSAIDs).

Parenteral narcotics are the mainstay of analgesia for patients with acute renal colic.
They work primarily on the central nervous system (CNS) to reduce the perception of
pain. They are inexpensive and quite effective. When considering a medication and
dosage range, remember that acute renal colic is probably the most painful
malady to affect humans. Adverse effects of narcotic analgesics include respiratory
depression, sedation, constipation, a potential for addiction, nausea, and vomiting.

Morphine is a potent narcotic analgesic that controls severe pain primarily through a
CNS mechanism via specific receptor site interactions.

Adverse effects of morphine include respiratory depression, drowsiness, mood
changes, nausea, vomiting, increases in the cerebrospinal fluid pressure, and cough
reflex depression. The most bothersome is respiratory depression caused by a direct
effect on the brain stem respiratory center. This effect is most severe in patients who
are elderly, debilitated, or both.

Naloxone (0.4 mg or 1 mL) is a specific narcotic antagonist for both meperidine and
morphine sulfate that can be administered to counteract inadvertent narcotic
overdosage or unusual opioid sensitivity. Naloxone has no analgesic properties.

Of the NSAIDs, the only one approved by the US Food and Drug Administration
(FDA) for parenteral use is ketorolac. Ketorolac works at the peripheral site of
pain production rather than on the CNS. It has been proven in multiple studies to be
as effective as opioid analgesics, with fewer adverse effects. The dosage is 30-60 mg
IM or 30 mg IV initially followed by 30 mg IV or IM every 6-8 hours. A dose of 15 mqg is
recommended in patients older than 65 years.
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Some practitioners use parenteral ketorolac in the hospital but recommend either
ibuprofen or oral cyclooxygenase-2 inhibitors (eg, celecoxib or meloxicam) for pain
management in outpatients.

A maximum of 5 days of ketorolac therapy is recommended.

Chemically, ketorolac is similar to aspirin and may increase the prothrombin time when
administered with anticoagulants. Ketorolac can increase methotrexate toxicity and
phenytoin levels. It is potentiated by probenecid and should be avoided in patients with
peptic ulcer disease, renal failure, or recent gastrointestinal (Gl) bleeding.

Antiemetic therapy

Metoclopramide is the only antiemetic that has been specifically studied in the
treatment of renal colic. In 2 double-blinded studies, it apparently provided pain relief
equivalent to narcotic analgesics in addition to relieving nausea. Its antiemetic effect
stems from its dopaminergic receptor blockage in the CNS. It has no anxiolytic activity
and is less sedating than other centrally acting dopamine antagonists. The effect of
metoclopramide begins within 3 minutes of an IV injection, but it may not take effect for
as long as 15 minutes if administered IM.

The usual dose in adults is 10 mg IV or IM every 4-6 hours as needed.
Metoclopramide is not available as a suppository.

Antidiuretic therapy

Several studies have now demonstrated that desmopressin (DDAVP), a potent
antidiuretic that is essentially an antidiuretic hormone, can dramatically reduce the pain
of acute renal colic in many patients. It acts quickly, has no apparent adverse effects,
reduces the need for supplemental analgesic medications, and may be the only
immediate therapy necessary for some patients. It is available as a nasal spray (usual
dose of 40 mcg, with 10 mcg per spray) and as an IV injection (4 mcg/mL, with 1 mL
the usual dose). Generally, only 1 dose is administered.

Although desmopressin is thought to work by reducing the intraureteral pressure, it
may also have some direct relaxing effect on the renal pelvic and ureteral musculature.

While some of the human studies lack adequate controls and further studies must be
conducted, desmopressin therapy currently appears to be a promising alternative or
adjunct to analgesic medications in patients with acute renal colic, especially in
patients in whom narcotics cannot be used or in whom the pain is unusually resistant
to standard medical treatment.

Antibiotic therapy

Use antibiotics if a kidney stone or ureteral obstruction has been diagnosed and the
patient has clinical evidence of a UTI. Evidence of a possible UTI includes an
abnormal finding upon microscopic urinalysis, showing pyuria of 10 WBCs/hpf (or more
WBCs than RBCs), bacteriuria, fever, or unexplained leukocytosis. Perform a urine
culture in these cases because a culture cannot be performed reliably later should the
infection prove resistant to the prescribed antibiotic.
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Active medical expulsive therapy

The traditional outpatient treatment approach detailed above has recently been
improved with the application of a more aggressive treatment approach known as
active medical expulsive therapy (MET). Many randomized trials have confirmed the
efficacy of MET in reducing the pain of stone passage, increasing the frequency of
stone passage, and reducing the need for surgery.

MET should be considered in any patient with a reasonable probability of stone
passage. Given that stones smaller than 3 mm are already associated with an 85%
chance of spontaneous passage, MET is probably most useful for stones 3-10 mm in
size. Overall, MET is associated with a 65% greater likelihood of stone passage.

The original rationale for MET was based on the possible causes of failure to
spontaneously pass a stone, including ureteral stricture, muscle spasm, local
edema, inflammation, and infection. Various common drugs were considered that
would potentially benefit these problems, improve spontaneous stone passage, and
alleviate renal colic discomfort.

Although NSAIDs have ureteral-relaxing effects and, as such, can be considered a
form of MET, patient outcomes have been significantly improved only with the use of
more potent (off-label) medications. The initially popularized regimens for MET
included corticosteroids such as prednisone, as in the following example:

Ketorolac at 10 mg orally every 6 hours for 5 days

Nifedipine XL at 30 mg/d PO for 7 days

Prednisone 20 mg PO twice a day for 5 days

Trimethoprim/sulfamethoxazole DS once a day for 7 days

Acetaminophen 2 tablets 4 times a day for 7 days

An oral opioid pain medication (oxycodone-acetaminophen) as needed for

breakthrough pain

Prochlorperazine suppository as needed for control of nausea
Although corticosteroids are effective, concerns about their side effects (admittedly not
supported by randomized data) limited the acceptance of MET. More recently,
randomized studies have demonstrated great efficacy of the following individual
agents, sparing the corticosteroid component.

The calcium channel blocker nifedipine is indicated for angina, migraine headaches,
Raynaud disease, and hypertension, but it can also reduce muscle spasms in the
ureter, which helps reduce pain and facilitate stone passage. Ureteral smooth muscle
uses an active calcium pump to produce contractions, so a calcium channel blocker
such as nifedipine would be expected to relax ureteral muscle spasms.

The alpha-blockers, such as terazosin, and the alpha-1 selective blockers, such as
tamsulosin, also relax the musculature of the ureter and lower urinary tract, markedly
facilitating passage of ureteral stones. Some literature suggests that the alpha-
blockers are more effective in this setting than the calcium channel blockers, and most
practitioners currently use alpha-blockers preferentially over calcium channel blockers.
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Multiple prospective randomized controlled studies in the urology literature have
demonstrated that patients treated with oral alpha-blockers have an increased rate of
spontaneous stone passage and a decreased time to stone passage. The best
studied of these is tamsulosin, 0.4 mg administered daily.

A systematic review by Singh et al found that MET using either alpha antagonists or
calcium channel blockers augmented the stone expulsion rate for moderately sized
distal ureteral stones. Adverse effects were noted in 4% of those taking alpha
antagonists and in 15.2% of those taking calcium channel blockers.

MET with calcium channel blockers and alpha-blockers also appears to improve the
results of ESWL (see Surgical Care) inasmuch as the stone fragments resulting from
treatment appear to clear the system more effectively.

A typical regimen for this aggressive therapy is as follows:

1-2 oral acetaminophen tablets every 4 hours as needed for pain

600-800 mqg ibuprofen every 8 hours
MET with 30 mg nifedipine extended-release tablet once daily, 0.4 mg tamsulosin once
daily, or 4 mqg of terazosin once daily

Limit MET to a 10- to 14-day course, as most stones that pass during this
regimen do so in that time frame. If outpatient treatment fails, promptly consult a
urologist.

Intravenous hydration

IV hydration in the setting of acute renal colic is controversial. Whereas some
authorities believe that 1V fluids hasten passage of the stone through the urogenital
system, others express concern that additional hydrostatic pressure exacerbates the
pain of renal colic. One small study of 43 ED patients found no difference in pain score
or rate of stone passage in patients who received 2 L of saline over 2 hours versus
those who received 20 mL of saline per hour.

IV hydration should be given to patients with clinical signs of dehydration or to those
with a borderline serum creatinine level who must undergo intravenous pyelography
(IVP).

Straining urine for stones
Collecting any passed kidney stones is extremely important in the evaluation of a

patient with nephrolithiasis for stone-preventive therapy. Yet, in a busy ED, the simple
instruction to strain all the urine for stones can be easily overlooked.

Surgical Care

In general,_stones that are 4 mm in diameter or smaller will probably pass
spontaneously, and stones that are larger than 8 mm are unlikely to pass without
surgical intervention.

With MET, stones 5-8 mm in size often pass, especially if located in the distal ureter.
The larger the stone, the lower the possibility of spontaneous passage (and thus the
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greater the possibility that surgery will be required), although many other factors
determine what happens with a particular stone.

Indications and contraindications

The primary indications for surgical treatment include pain, infection, and
obstruction. Infection combined with urinary tract obstruction is an extremely
dangerous situation, with significant risk of urosepsis and death, and must be treated
emergently in virtually all cases. Additionally, certain occupational and health-related
reasons exist.

General contraindications to definitive stone manipulation include the following:

Active, untreated UTI

Uncorrected bleeding diathesis

Pregnancy (a relative, but not absolute, contraindication)
Specific contraindications may apply to a given treatment modality. For example, do
not perform SWL if a ureteral obstruction is distal to the calculus or in pregnancy.

Surgical options

For an obstructed and infected collecting system secondary to stone disease, virtually
no contraindications exist for emergency surgical relief either by ureteral stent
placement (a small tube placed endoscopically into the entire length of the ureter from
the kidney to the bladder) or by percutaneous nephrostomy (a small tube placed
through the skin of the flank directly into the kidney).

Many urologists have a preference for one technique or the other, but, in general,
patients who are acutely ill, who have significant medical comorbidities, or who harbor
stones that probably cannot be bypassed with ureteral stents undergo percutaneous
nephrostomy, while others receive ureteral stent placement.

The vast majority of symptomatic urinary tract calculi are now treated with noninvasive
or minimally invasive techniques, while open surgical excision of a stone from the
urinary tract is now limited to isolated atypical cases.

Guidelines are now available to assist the urologist in selecting surgical treatments.
The 2005 American Urological Association (AUA) staghorn calculus guidelines
recommend percutaneous nephrostolithotomy as the cornerstone of management.In
the ureteral stone guidelines produced by a joint effort of the AUA and the European
Association of Urology, SWL and ureteroscopy are both recognized as first-line
treatments for ureteral stones

Stent placement

Internal ureteral stents form a coil at either end when the stiffening insertion guide wire
is removed. One coil forms in the renal pelvis and the other in the bladder.

The major drawback of stents, however, is that they are often quite uncomfortable for
patients due to direct bladder irritation, spasm, and reflux. This discomfort can be
alleviated to some extent by pain medications, anticholinergics (eg, oxybutynin,
tolterodine), alpha-blockers, and topical analgesics (eg, phenazopyridine).
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Percutaneous nephrostomy

In some cases, drainage of an obstructed kidney is necessary and stent placement is
inadvisable or impossible. In particular, such cases include patients with pyonephrosis
who have a UTI or urosepsis exacerbated by an obstructing calculus. In these patients,
retrograde endourological procedures like retrograde pyelography and stent placement
may exacerbate infection by pushing infected urinary material into the obstructed renal
unit. Percutaneous nephrostomy is useful in such situations.

Extracorporeal shockwave lithotripsy

ESWL, the least invasive of the surgical methods of stone removal, utilizes an
underwater energy wave focused on the stone to shatter it into passable fragments.

It is especially suitable for stones that are smaller than 2 cm and lodged in the
upper or middle calyx.

It is contraindicated in pregnancy, untreatable bleeding disorders, tightly impacted
stones, or in cases of ureteral obstruction distal to the stone. In addition, the
effectiveness is limited for very hard stones (which tend to be dense on CT scan),
cystine stones, and in very large patients.

The patient, under varying degrees of anesthesia (depending on the type of lithotriptor
used), is placed on a table or in a gantry that is then brought into contact with the
shock head. The deeper the anesthesia (general endotracheal), the better the results.

SWL is limited somewhat by the size and location of the calculus. A stone larger than
1.5 cm in diameter or one located in the lower section of the kidney is treated less
successfully. Fragmentation still occurs, but the large volume of fragments or their
location in a dependent section of the kidney precludes complete passage.

Ureteroscopy

Along with SWL, ureteroscopic manipulation of a stone (see the image below) is a
commonly applied method of stone removal. A small endoscope, which may be rigid,
semirigid, or flexible, is passed into the bladder and up the ureter to directly visualize
the stone.

ﬂwo calculi in a dependent calyx of the kidney (lower pole) visualized \
through a flexible fiberoptic ureteroscope. In another location, these
calculi might have been treated with extracorporeal shockwave
lithotripsy (ESWL), but, after being counseled regarding the lower
success rate of ESWL for stones in a dependent location, the patient
elected ureteroscopy. Note that the image provided by fiberoptics,
although still acceptable, is inferior to that provided by the rod-lens

optics of the rigid ureteroscope in the previous picture.

\_ /

Ureteroscopy is especially suitable for removal of stones that are 1-2 cm, lodged
in the lower calyx or below, cystine stones, and high attenuation ("hard") stones.
The typical patient has acute symptoms caused by a distal ureteral stone, usually
measuring 5-8 mm. Stones smaller than 5 mm in diameter generally are retrieved
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using a stone basket, whereas tightly impacted stones or those larger than 5 mm are
manipulated proximally for SWL or are fragmented using an endoscopic direct-contact
fragmentation device.

Often, a ureteral stent must be placed after ureteroscopy in order to prevent
obstruction from ureteral spasm and edema. Since a ureteral stent is often
uncomfortable, many urologists eschew stent placement following ureteroscopy in
selected patients.

Percutaneous nephrostolithotomy

Percutaneous nephrostolithotomy allows fragmentation and removal of large calculi
from the kidney and ureter. Percutaneous nephrostolithotomy is especially useful for
stones larger than 2 cm in diameter.

In some cases, a combination of SWL and a percutaneous technique is necessary to
completely remove all stone material from a kidney. This technique, called sandwich
therapy, is reserved for staghorn or other complicated stone cases. In such cases,
experience has shown that the final procedure should be percutaneous
nephrostolithotomy.

Open nephrostomy

Medical Therapy for Stone Disease
Dissolution of calculi

Urinary calculi composed predominantly of calcium cannot be dissolved with current
medical therapy; however, medical therapy is important in the long-term
chemoprophylaxis of further calculus growth or formation.

Uric acid and cystine calculi can be dissolved with medical therapy. Patients with uric
acid stones who do not require urgent surgical intervention for reasons of pain,
obstruction, or infection can often have their stones dissolved with alkalization of the
urine. Sodium bicarbonate can be used as the alkalizing agent, but potassium citrate
is usually preferred because of the availability of slow-release tablets and the
avoidance of a high sodium load.

The dosage of the alkalizing agent should be adjusted to maintain the urinary pH

between 6.5 and 7.0. Urinary pH of more than 7.5 should be avoided because of the
potential deposition of calcium phosphate around the uric acid calculus, which would
make it undissolvable. Both uric acid and cystine calculi form in acidic environments.

Even very large uric acid calculi can be dissolved in patients who comply with therapy.
Roughly 1 cm per month dissolution can be achieved. Practical ability to alkalinize the
urine significantly limits the ability to dissolve cystine calculi.
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Chemoprophylaxis

Prophylactic therapy might include limitation of dietary components, addition of stone-
formation inhibitors or intestinal calcium binders, and, most importantly, augmentation
of fluid intake.

Besides advising patients to avoid excessive salt and protein intake and to increase
fluid intake, base medical therapy for long-term chemoprophylaxis of urinary calculi on
the results of a 24-hour urinalysis for chemical constituents.

Chemoprophylaxis of uric acid and cystine calculi consists primarily of long-term
alkalinization of urine. If hyperuricosuria or hyperuricemia is documented in patients
with pure uric acid stones (present in only a relative minority), allopurinol (300 mg qd)
is recommended because it reduces uric acid excretion.

Pharmaceuticals that can bind free cystine in the urine (eg, D-penicillamine, 2-alpha-
mercaptopropionyl-glycine) help reduce stone formation in cystinuria. Therapy should
also include long-term urinary alkalinization and aggressive fluid intake. Captopril has
been shown to be effective in some trials, although, again, strong data are lacking.
Routine use should be avoided but can be added in patients who have difficulty in
dissolving and preventing cystine stones.

Dietary Measures

In almost all patients in whom stones form, an increase in fluid intake and, therefore,
an increase in urine output is recommended. This is likely the single most important
aspect of stone prophylaxis. Patients with recurrent nephrolithiasis traditionally have
been instructed to drink 8 glasses of fluid daily to maintain adequate hydration
and decrease chance of urinary supersaturation with stone-forming salts. The
goal is a total urine volume in 24 hours in excess of 2 liters.

The only other general dietary guidelines are to avoid excessive salt and protein
intake. Moderation of calcium and oxalate intake is also reasonable.

Dietary calcium should not be restricted beyond normal unless specifically indicated
based on 24-hour urinalysis findings. Urinary calcium levels are normal in many
patients with calcium stones. Reducing dietary calcium in these patients may
actually worsen their stone disease, because more oxalate is absorbed from the
Gl tract in the absence of sufficient intestinal calcium to bind with it. This results
in a net increase in oxalate absorption and hyperoxaluria, which tends to increase
new kidney stone formation in patients with calcium oxalate calculi.

As a rule, dietary calcium should be restricted to 600-800 mg/d in patients with diet-
responsive hypercalciuria who form calcium stones. This is roughly equivalent to a
single high-calcium or dairy meal per day.

Prevention of Nephrolithiasis

The most common causes of kidney stones are hypercalciuria, hyperuricosuria,
hyperoxaluria, hypocitraturia, and low urinary volume. Each of these major factors can
be measured easily with a 24-hour urine sample using one of several commercial
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laboratory packages now available. Kidney stone preventive therapy consists of dietary
adjustments, nutritional supplements, medications, or combinations of these.

Strongly encourage patients who have a stone at a young age (ie, < 25 y), multiple
recurrences, a solitary functioning kidney, or a history of prior kidney stone surgery to
obtain a 24-hour urine collection for stone prevention analysis, especially if they are
motivated to comply with a long-term stone prevention program. These 24-hour urine
collection kits can be obtained from a number of commercial medical laboratories.

Treatment of Primary Hyperoxaluria

Patients with primary hyperoxaluria usually present with a urinary oxalate level in
excess of 100 mg/d. Early medical treatment is required to decrease the oxalate level
and to prevent deterioration of renal function.

Dietary oxalate restrictions are of no substantial benefit in this type of hyperoxaluric
disease. Several medications have been useful.

New and future treatment modalities under investigation include probiotic
supplementation, chaperones and hepatocyte cell transplantation, and recombinant
gene therapy to replace the enzyme.

High-dose pyridoxine (vitamin B-6)

Pyridoxine deficiency is known to increase urinary oxalate excretion. High-dose
pyridoxine may reduce the production of oxalate by enhancing the conversion of
glyoxylate to glycine, thereby reducing the substrate available for metabolism to
oxalate. A daily dose of 150-500 mg may be required to sufficiently reduce the oxalate
level. A normal urinary oxalate level (< 40 mg/d) can be achieved in some patients.

Magnesium

Supplementation with magnesium in the form of magnesium hydroxide and
magnesium oxide has been used. Magnesium can complex with oxalate in the
intestinal tract, reducing the level of available free oxalate and urinary calcium oxalate
supersaturation. It does not directly affect the increased endogenous production of
oxalate

When used in combination with pyridoxine, significant reductions in urinary oxalate
levels have been noted.

Increased urinary volume

It is essential to increase urinary volume. Optimal 24-hour urinary volumes of 3-4 L/d
may be needed to ameliorate the effects of severe hyperoxaluria. Increasing urine
volume usually requires multiple nightly disruptions of sleep for extra water
consumption.

Thiazides have been shown to decrease urinary oxalate excretion somewhat, possibly
by decreasing intestinal oxalate transport.

Other factors that can contribute to stone formation, such as urinary citrate and uric
acid, need to be optimized.
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IntestinalObstruction

Pathophysiology

Small-bowel obstruction (SBO) leads to proximal dilatation of the intestine due to
accumulation of Gl secretions and swallowed air. This bowel dilatation stimulates cell
secretory activity, resulting in more fluid accumulation. This leads to increased
peristalsis above and below the obstruction, with frequent loose stools and flatus early
in its course.

Vomiting occurs if the level of obstruction is proximal. Increasing small-bowel
distention leads to increased intraluminal pressures. This can cause compression of
mucosal lymphatics, leading to bowel wall lymphedema.

With even higher intraluminal hydrostatic pressures, increased hydrostatic pressure in
the capillary beds results in massive third spacing of fluid, electrolytes, and proteins
into the intestinal lumen. The fluid loss and dehydration that ensue may be severe
and contribute to increased morbidity and mortality.

Bacteria in the gut proliferate proximal to the obstruction. Microvascular changes in the
bowel wall allow translocation to the mesenteric lymph nodes. This is associated with
an increase in the incidence of bacteremia due to Escherichia coli, but the clinical
significance is unclear.

Etiology
The most common cause of small-bowel obstruction (SBO) is postsurgical adhesions

Prevention of SBO may be essentially limited to decreasing the risk of adhesion
formation by decreasing the number of intra-abdominal procedures (ie, laparotomies)
and resultant scar formation.

Another commonly identified cause of SBO is an incarcerated groin hernia. Other
etiologies include malignant tumor (20%), hernia (10%), inflammatory bowel disease
(5%), volvulus (3%), and miscellaneous causes (2%). The causes of SBO in pediatric
patients include congenital atresia, pyloric stenosis, and intussusception.

Prognosis
Complications of SBO include the following:

Sepsis - Intra-abdominal abscess - Wound dehiscence - Aspiration
Short-bowel syndrome (as a result of multiple surgeries)
Death (secondary to delayed treatment)

History

Obstruction can be characterized as either partial or complete versus simple or

strangulated. No accurate clinical picture exists to detect early strangulation of
obstruction.



O oo D . wdall JS Olaiie . jliel cady SlySie

Abdominal pain, often described as crampy and intermittent, is more prevalent in
simple obstruction. Often, the presentation may provide clues to the approximate
location and nature of the obstruction.

Usually, pain that occurs for a shorter duration of time and is colicky and accompanied
by bilious vomiting may be more proximal. Pain that lasts as long as several days, is
progressive in nature, and is accompanied by abdominal distention may be typical of a
more distal obstruction.

Changes in the character of the pain may indicate the development of a more serious
complication (ie, constant pain of a strangulated or ischemic bowel).

Patients also report the following:

Nausea

Vomiting - Associated more with proximal obstructions

Diarrhea - An early finding

Constipation - A late finding, as evidenced by the absence of flatus or bowel
movements

Fever and tachycardia - Occur late and may be associated with strangulation
Previous abdominal or pelvic surgery, previous radiation therapy, or both - May be
part of the patient's medical history

History of malignancy - Particularly ovarian and colonic malignancy

Physical Examination

Abdominal distention is present. The duodenal or proximal small bowel has less
distention when obstructed than the distal bowel has when obstructed. Hyperactive
bowel sounds occur early as Gl contents attempt to overcome the obstruction;
hypoactive bowel sounds occur late.

Exclude incarcerated hernias of the groin, femoral triangle, and obturator
foramina. Proper genitourinary and pelvic examinations are essential.

Look for the following during rectal examination:

Gross or occult blood, which suggests late strangulation or malignancy

Masses, which suggest obturator hernia
Check for symptoms commonly believed to be more diagnostic of intestinal
ischemia, including the following:

Fever (temperature >100°F)

Tachycardia (>100 beats/min)

Peritoneal signs
No reliable way exists to differentiate simple from early strangulated obstruction on
physical examination. Serial abdominal examinations are important and may detect
changes early.

Diagnostic Considerations
The following conditions should be considered in the differential diagnosis

- Esophageal rupture or tear - Gl foreign body - Gastroenteritis


http://emedicine.medscape.com/article/184704-overview

O oo D . wdall JS Olaiie . jliel cady SlySie

- Inflammatory bowel disease - Mesenteric ischemia - Large-bowel
obstruction
- Ovarian torsion - Pancreatitis - Acute appendicitis
- Diabetic ketoacidosis - Gastroenteritis - Intussusception
- Pelvic inflammatory disease - Urinary Tract Infection
Differential Diagnoses
- Abortion, Threatened - Cholecystitis and Biliary Colic in Emergency Medicine
- Cholelithiasis - Constipation - Diverticular Disease
- Dysmenorrhea - Endometriosis - Inflammatory Bowel Disease

- Mesenteric Ischemia
Approach Considerations

If the diagnosis is unclear, admission and observation are warranted to detect early
obstructions. Essential laboratory tests are needed; these include the following:

- Blood urea nitrogen (BUN) level - If the BUN level is increased, this may indicate
decreased volume state (eq, dehydration)
- Creatinine level - Creatinine level elevations may indicate dehydration
- Complete blood count (CBC) - The white blood cell (WBC) count may be elevated
with a left shift in simple or strangulated obstructions; increased hematocrit is an
indicator of volume state (ie, dehydration)
- Lactate dehydrogenase tests - Urinalysis
- Type and crossmatch - The patient may require surgical intervention
- Laboratory tests to exclude biliary or hepatic disease are also needed; they include
the following:
- Phosphate level - Creatine kinase level - Liver panels
Plain Radiography
Plain radiographs are diagnostically more accurate in cases of simple obstruction.
However, diagnostic failure rates of as much as 30% have been reported.

In one small study, the sensitivity of plain radiography was reported to be 75%, and
specificity was reported to be 53%; similar findings were reported in a second study. In
another study, plain films were more accurate in the detection of acute SBO and the
accuracy was higher if interpreted by more-experienced radiologists.

Dilated small-bowel loops with air-fluid levels indicate SBO, as does absent or minimal
colonic gas. SBO is demonstrated in the radiographs below.

=
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CT Scanning and MRI


http://emedicine.medscape.com/article/795085-overview
http://emedicine.medscape.com/article/175667-overview
http://emedicine.medscape.com/article/774726-overview
http://emedicine.medscape.com/article/173388-overview
http://emedicine.medscape.com/article/795677-overview
http://emedicine.medscape.com/article/795771-overview
http://emedicine.medscape.com/article/179037-overview
http://emedicine.medscape.com/article/370688-overview
javascript:refimgshow(3)

O oo D . wdall JS Olaiie . jliel cady SlySie

CT scanning

Computed tomography (CT) scanning is the study of choice if the patient has fever,
tachycardia, localized abdominal pain, and/or leukocytosis.

CT scanning is useful in making an early diagnosis of strangulated obstruction and in
delineating the myriad other causes of acute abdominal pain, particularly when clinical
and radiographic findings are inconclusive. It also has proved useful in distinguishing
the etiologies of small-bowel obstruction (SBO), that is, in distinguishing extrinsic
causes (such as adhesions and hernia) from intrinsic causes (such as neoplasms and
Crohn disease). In addition, CT scanning differentiates the above from intraluminal
causes, such as bezoars. The modality may be less useful in the evaluation of small
bowel ischemia associated with obstruction.

CT scanning is capable of revealing abscess, inflammatory process, extraluminal
pathology resulting in obstruction, and mesenteric ischemia and enables the clinician
to distinguish between ileus and mechanical small bowel obstruction in postoperative
patients.

The modality does not require oral contrast for the diagnosis of SBO, because the
retained intraluminal fluid serves as a natural contrast agent.

MRI

The accuracy of magnetic resonance imaging (MRI) almost approaches that of CT
scanning for the detection of obstructions. MR is also effective in defining the location
and etiology of obstruction.

Ultrasonography
Ultrasonography is less costly and invasive than CT scanning and may reliably exclude
SBO in as many as 89% of patients; specificity is reportedly 100%.

Approach Considerations
Emergency Department Care

Initial emergency department (ED) treatment consists of aggressive fluid
resuscitation,

bowel decompression, administration of analgesia and antiemetic as indicated
clinically, early surgical consultation, and administration of antibiotics.
(Antibiotics are used to cover against gram-negative and anaerobic organisms.)

Initial decompression can be performed by placement of a nasogastric (NG) tube for
suctioning GI contents and preventing aspiration. Monitor airway, breathing, and
circulation (ABCs).

Blood pressure monitoring, as well as cardiac monitoring in selected patients
(especially elderly patients or those with comorbid conditions), is important.
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Nonoperative inpatient care

Continued NG suction provides symptomatic relief, decreases the need for
intraoperative decompression, and benefits all patients. No clinical advantage to using
a long tube (nasointestinal) instead of a short tube (NG) has been observed.

A nonoperative trial of as many as 3 days is warranted for partial or simple obstruction.
Provide adequate fluid resuscitation and NG suctioning. Resolution of obstruction
occurs in virtually all patients with these lesions within 72 hours.

Nonoperative treatment for several types of SBO are as follows:

Malignant tumor - Obstruction by tumor is usually caused by metastasis; initial
treatment should be nonoperative (surgical resection is recommended when feasible)
Inflammatory bowel disease - To reduce the inflammatory process, treatment
generally is nonoperative in combination with high-dose steroids; consider parenteral
treatment for prolonged periods of bowel rest, and undertake surgical treatment,
bowel resection, and/or stricturoplasty if nonoperative treatment fails.
Intra-abdominal abscess - CT scan—guided drainage is usually sufficient to relieve
obstruction

Radiation enteritis - If obstruction follows radiation therapy acutely, nonoperative
treatment accompanied by steroids is usually sufficient; if the obstruction is a chronic
sequela of radiation therapy, surgical treatment is indicated

Incarcerated hernia - Initially use manual reduction and observation; advise elective
hernia repair as soon as possible after reduction

Acute postoperative obstruction - This is difficult to diagnose, because symptoms
often are attributed to incisional pain and postoperative ileus; treatment should be
nonoperative

Adhesions - Decreasing intraoperative trauma to the peritoneal surfaces can prevent
adhesion formation

Surgical Care

A strangulated obstruction is a surgical emergency. In patients with a complete small-
bowel obstruction (SBO), the risk of strangulation is high and early surgical intervention
is warranted. Patients with simple complete obstructions in whom nonoperative trials
fail also need surgical treatment but experience no apparent disadvantage to delayed
surgery.

Laparoscopy has been shown to be safe and effective in selected cases of SBO. A
review of retrospective clinical trials showed that laparoscopy showed better results in
terms of hospital stay and mortality reduction versus open surgery, but prospective,
randomized, controlled trials to assess all outcomes are still needed.

Medication Summary

Fluid replacement with aggressive intravenous (IV) resuscitation using isotonic
saline or lactated Ringer solution is indicated.

Oxygen and appropriate monitoring are also required. Antibiotics are used to cover
gram-negative and anaerobic organisms. In addition, analgesia and antiemetic are
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administered as indicated clinically. As previously mentioned, a nonoperative trial of as
many as 3 days is warranted for partial or simple obstruction. Resolution of obstruction
occurs in virtually all patients with these lesions within 72 hours.

Appendicitis

Background

Appendicitis is defined as an inflammation of the inner lining of the vermiform appendix
that spreads to its other parts

In fact, despite diagnostic and therapeutic advancement in medicine, appendicitis
remains a clinical emergency and is one of the more common causes of acute
abdominal pain.

No single sign, symptom, or diagnostic test accurately confirms the diagnosis of
appendiceal inflammation in all cases, and the classic history of anorexia and
periumbilical pain followed by nausea, right lower quadrant (RLQ) pain, and vomiting
occurs in only 50% of cases (see Clinical Presentation).

Appendicitis may occur for several reasons, such as an infection of the appendix, but
the most important factor is the obstruction of the appendiceal lumen . Left untreated,
appendicitis has the potential for severe complications, including perforation or sepsis,
and may even cause death (see Prognosis and Complications). However, the
differential diagnosis of appendicitis is often a clinical challenge because appendicitis
can mimic several abdominal conditions

Appendectomy remains the only curative treatment of appendicitis .

Anatomy

The appendix is a wormlike extension of the cecum and, for this reason, has been
called the vermiform appendix. The average length of the appendix is 8-10 cm (ranging
from 2-20 cm). The appendix appears during the fifth month of gestation, and several
lymphoid follicles are scattered in its mucosa. Such follicles increase in number when
individuals are aged 8-20 years. A normal appendix is seen below.

contrast-filled appendix is observed (arrows), which effectively excludes
the diagnosis of appendicitis.

The appendix is contained within the visceral peritoneum that forms the serosa, and its
exterior layer is longitudinal and derived from the taenia coli; the deeper, interior
muscle layer is circular. Beneath these layers lies the submucosal layer, which
contains lymphoepithelial tissue.
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Taenia coli converge on the posteromedial area of the cecum, which is the site
of the appendiceal base. The appendix runs into a serosal sheet of the peritoneum
called the mesoappendix, within which courses the appendicular artery, which is
derived from the ileocolic artery. Sometimes, an accessory appendicular artery
(deriving from the posterior cecal artery) may be found.

Appendiceal vasculature

The vasculature of the appendix must be addressed to avoid intraoperative
hemorrhages. The appendicular artery is contained within the mesenteric fold that
arises from a peritoneal extension from the terminal ileum to the medial aspect of the
cecum and appendix; it is a terminal branch of the ileocolic artery and runs adjacent to
the appendicular wall. Venous drainage is via the ileocolic veins and the right colic vein
into the portal vein; lymphatic drainage occurs via the ileocolic nodes along the course
of the superior mesenteric artery to the celiac nodes and cisterna chyli.

Appendiceal location

The appendix has no fixed position. It originates 1.7-2.5 cm below the terminal ileum,
either in a dorsomedial location (most common) from the cecal fundus, directly beside
the ileal orifice, or as a funnel-shaped opening (2-3% of patients). The appendix has a
retroperitoneal location in 65% of patients and may descend into the iliac fossa in 31%.

In fact, many individuals may have an appendix located in the retroperitoneal space;
in the pelvis; or behind the terminal ileum, cecum, ascending colon, or liver. Thus, the
course of the appendix, the position of its tip, and the difference in appendiceal
position considerably changes clinical findings, accounting for the nonspecific signs
and symptoms of appendicitis.

Pathophysiology

Reportedly, appendicitis is caused by obstruction of the appendiceal lumen from a
variety of causes (see Etiology). Independent of the etiology, obstruction is believed to
cause an increase in pressure within the lumen. Such an increase is related to
continuous secretion of fluids and mucus from the mucosa and the stagnation of this
material. At the same time, intestinal bacteria within the appendix multiply, leading to
the recruitment of white blood cells (see the image below) and the formation of pus
and subsequent higher intraluminal pressure.

™

Technetium-99m radionuclide scan of the abdomen shows focal uptake of
labeled WBCs in the right lower quadrant consistent with acute appendicitis.

B

If appendiceal obstruction persists, intraluminal pressure rises ultimately above that of
the appendiceal veins, leading to venous outflow obstruction. As a consequence,
appendiceal wall ischemia begins, resulting in a loss of epithelial integrity and allowing
bacterial invasion of the appendiceal wall.
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Within a few hours, this localized condition may worsen because of thrombosis of the
appendicular artery and veins, leading to perforation and gangrene of the appendix. As
this process continues, a periappendicular abscess or peritonitismay occur.

Etiology

Appendicitis is caused by obstruction of the appendiceal lumen. The most common
causes of luminal obstruction include lymphoid hyperplasia secondary to inflammatory
bowel disease (IBD) or infections (more common during childhood and in young
adults), fecal stasis and fecaliths (more common in elderly patients), parasites
(especially in Eastern countries), or, more rarely, foreign bodies and neoplasms.

History

Variations in the position of the appendix, age of the patient, and degree of inflammation make
the clinical presentation of appendicitis notoriously inconsistent. Statistics report that 1 of 5
cases of appendicitis is misdiagnosed; however, a normal appendix is found in 15-40% of
patients who have an emergency appendectomy.

Niwa et al reported an interesting case of a young woman with recurrent pain in who was
referred for appendicitis, treated with antibiotics, and was found to have an appendiceal
diverticulitis associated with a rare pelvic pseudocyst at laparotomy after 12 months. Her
condition was probably due to diverticular perforation of the pseudocyst.

Symptoms

The classic history of anorexia and periumbilical pain followed by nausea, right lower quadrant
(RLQ) pain, and vomiting occurs in only 50% of cases.

Nausea is present in 61-92% of patients; anorexia is present in 74-78% of patients.

In addition, when vomiting occurs, it nearly always follows the onset of pain.

Vomiting that precedes pain is suggestive of intestinal obstruction, and the diagnosis of
appendicitis should be reconsidered. Diarrhea or constipation is noted in as many as 18% of
patients and should not be used to discard the possibility of appendicitis.

The most common symptom of appendicitis is abdominal pain.

Typically, symptoms begin as periumbilical or epigastric pain migrating to the right lower
quadrant (RLQ) of the abdomen. This pain migration is the most discriminating feature of
the patient’s history, .

Patients usually lie down, flex their hips, and draw their knees up to reduce movements and to
avoid worsening their pain. Later, a worsening progressive pain along with vomiting, nausea,
and anorexia are described by the patient. Usually, a fever is not present at this stage.

In addition to recording the history of the abdominal pain, obtain a complete summary of the
recent personal history surrounding gastroenterologic, genitourinary, and pneumologic
conditions, as well as consider gynecologic history in female patients.
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An inflamed appendix near the urinary bladder or ureter can cause irritative voiding
symptoms and hematuria or pyuria.

Consider the possibility of an inflamed pelvic appendix in male patients with apparent cystitis.
Also consider the possibility of appendicitis in pediatric or adult patients who present
with acute urinary retention

Physical Examination

It is important to remember that the position of the appendix is variable. the base of the
appendix was located at the McBurney point in only 4% of patients; in 36%, the base was
within 3 cm of the point; in 28%, it was 3-5 cm from that point; and, in 36% of patients, the
base of the appendix was more than 5 cm from the McBurney point.

The most specific physical findings in appendicitis are rebound tenderness, pain on
percussion, rigidity, and guarding. Although RLQ tenderness is present in 96% of patients,
this is a nonspecific finding. Rarely, left lower quadrant (LLQ) tenderness has been the major
manifestation in patients with situs inversus or in patients with a lengthy appendix that extends
into the LLQ. Tenderness on palpation in the RLQ over the McBurney point is the most
important sign in these patients.

A careful physical examination, not limited to the abdomen, must be performed in any patient
with suspected appendicitis. Gastrointestinal (Gl), genitourinary, and pulmonary systems must
be studied. Male infants and children occasionally present with an inflamed hemiscrotum due to
migration of an inflamed appendix or pus through a patent processus vaginalis. This is often
initially misdiagnosed as acute testicular torsion.

In addition, perform a rectal examination in any patient with an unclear clinical picture, and
perform a pelvic examination in all women with abdominal pain.

According to the American College of Emergency Physicians (ACEP) 2010 clinical policy
update, clinical signs and symptoms should be used to stratify patient risk and to choose next
steps for testing and management.

Accessory signs

In a minority of patients with acute appendicitis, some other signs may be noted. However,
their absence never should be used to rule out appendiceal inflammation.

The Rovsing sign (RLQ pain with palpation of the LLQ) suggests peritoneal irritation in the
RLQ precipitated by palpation at a remote location.

The obturator sign (RLQ pain with internal and external rotation of the flexed right hip)
suggests that the inflamed appendix is located deep in the right hemipelvis.

The psoas sign (RLO pain with extension of the right hip or with flexion of the right hip
against resistance) suggests that an inflamed appendix is located along the course of the right
psoas muscle.

The Dunphy sign (sharp pain in the RLO elicited by a voluntary cough) may be helpful in
making the clinical diagnosis of localized peritonitis.
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Similarly, RLQ pain in response to percussion of a remote quadrant of the abdomen, or to firm
percussion of the patient's heel, suggests peritoneal inflammation.

The Markle sign, pain elicited in a certain area of the abdomen when the standing patient drops
from standing on toes to the heels with a jarring landing.

Rectal examination

There is no evidence in the medical literature that the digital rectal examination (DRE) provides
useful information in the evaluation of patients with suspected appendicitis; however, failure to
perform a rectal examination is frequently cited in successful malpractice claims. In 2008,
Sedlak et al studied 577 patients who underwent DRE as part of an evaluation for suspected
appendicitis and found no value as a means of distinguishing patients with and without
appendicitis.

Appendicitis and Pregnancy

The incidence of appendicitis is unchanged in pregnancy relative to the general population, but
the clinical presentation is more variable than at other times.

During pregnancy, the appendix migrates in a counterclockwise direction toward the right
kidney, rising above the iliac crest at about 4.5 months' gestation. RLQ pain and tenderness
dominate in the first trimester, but in the latter half of pregnancy, right upper quadrant
(RUQ) or right flank pain must be considered a possible sign of appendiceal
inflammation.

Nausea, vomiting, and anorexia are common in uncomplicated first trimester pregnancies, but
their reappearance later in gestation should be viewed with suspicion.

Diagnostic Scoring

Several investigators have created diagnostic scoring systems to predict the likelihood of acute
appendicitis. In these systems, a finite number of clinical variables is elicited from the patient
and each is given a numeric value; then, the sum of these values is used.

The best known of these scoring systems is the MANTRELS score, which tabulates migration
of pain, anorexia, nausea and/or vomiting, tenderness in the RLQ, rebound tenderness, elevated
temperature, leukocytosis, and shift to the left (see Table 1). Table 1. MANTRELS Score

Characteristic Score
M = Migration of pain to the RLQ 1
A = Anorexia 1
N = Nausea and vomiting 1
T =Tenderness in RLQ 2
R = Rebound pain 1

E = Elevated temperature 1
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L = Leukocytosis 2
S = Shift of WBCs to the left 1
Total 10

Source: Alvarado.

RLQ = right lower quadrant; WBCs = white blood cells

Clinical scoring systems are attractive because of their simplicity; however, none has been
shown prospectively to improve on the clinician's judgment in the subset of patients evaluated
in the emergency department (ED) for abdominal pain suggestive of appendicitis. The
MANTRELS score, in fact, was based on a population of patients hospitalized for suspected
appendicitis, which differs markedly from the population seen in the ED.

Scoring systems and computer-aided diagnosis

Computer-aided diagnosis consists of using retrospective data of clinical features of patients
with appendicitis and other causes of abdominal pain and then prospectively assessing the risk
of appendicitis. Computer-aided diagnosis can achieve a sensitivity greater than 90% while
reducing rates of perforation and negative laparotomy by as much as 50%.

However, the principle disadvantages to this method are that each institution must generate its
own database to reflect characteristics of its local population, and specialized equipment and
significant initiation time are required. In addition, computer-aided diagnosis is not widely
available in US EDs.

Stages of Appendicitis

The stages of appendicitis can be divided into early, suppurative, gangrenous, perforated,
phlegmonous, spontaneous resolving, recurrent, and chronic.

Early stage appendicitis

In the early stage of appendicitis, obstruction of the appendiceal lumen leads to
mucosal edema, mucosal ulceration, bacterial diapedesis, appendiceal distention due
to accumulated fluid, and increasing intraluminal pressure. The visceral afferent nerve
fibers are stimulated, and the patient perceives mild visceral periumbilical or epigastric
pain, which usually lasts 4-6 hours.

Suppurative appendicitis

Increasing intraluminal pressures eventually exceed capillary perfusion pressure,
which is associated with obstructed lymphatic and venous drainage and allows
bacterial and inflammatory fluid invasion of the tense appendiceal wall. Transmural
spread of bacteria causes acute suppurative appendicitis. When the inflamed serosa of
the appendix comes in contact with the parietal peritoneum, patients typically
experience the classic shift of pain from the periumbilicus to the right lower abdominal
guadrant (RLQ), which is continuous and more severe than the early visceral pain.
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Gangrenous appendicitis

Intramural venous and arterial thromboses ensue, resulting in gangrenous
appendicitis.

Perforated appendicitis

Persisting tissue ischemia results in appendiceal infarction and perforation. Perforation
can cause localized or generalized peritonitis.

Phlegmonous appendicitis or abscess

An inflamed or perforated appendix can be walled off by the adjacent greater omentum
or small-bowel loops, resulting in phlegmonous appendicitis or focal abscess.

Spontaneously resolving appendicitis

If the obstruction of the appendiceal lumen is relieved, acute appendicitis may resolve
spontaneously. This occurs if the cause of the symptoms is lymphoid hyperplasia or
when a fecalith is expelled from the lumen.

Recurrent appendicitis

The incidence of recurrent appendicitis is 10%. The diagnosis is accepted as such if
the patient underwent similar occurrences of RLQ pain at different times that, after
appendectomy, were histopathologically proven to be the result of an inflamed
appendix.

Chronic appendicitis

Chronic appendicitis occurs with an incidence of 1% and is defined by the following: (1)
the patient has a history of RLQ pain of at least 3 weeks’ duration without an
alternative diagnosis; (2) after appendectomy, the patient experiences complete relief
of symptoms; (3) histopathologically, the symptoms were proven to be the result of
chronic active inflammation of the appendiceal wall or fibrosis of the appendix.

The classic history of anorexia and periumbilical pain followed by nausea, right lower
guadrant (RLQ) pain, and vomiting occurs in only 50% of cases. Vomiting that
precedes pain is suggestive of intestinal obstruction, and the diagnosis of appendicitis
should be reconsidered.

The differential diagnosis of appendicitis is often a clinical challenge because
appendicitis can mimic several abdominal conditions (see Differentials). Patients with
many other disorders present with symptoms similar to those of appendicitis, such as
the following:

Pelvic inflammatory disease (PID) or tubo-ovarian abscess

Endometriosis - Ovarian cyst or torsion - Ureterolithiasis and
renal colic

Degenerating uterine leiomyomata - Diverticulitis

Crohn disease - Colonic carcinoma - Rectus sheath
hematoma

Cholecystitis - Bacterial enteritis - Mesenteric adenitis

and ischemia
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Omental torsion - Biliary colic -Renal colic
Urinary tract infection (UTI) - Gastroenteritis - Enterocolitis
Pancreatitis - Perforated duodenal ulcer

Other problems that should be considered in a patient with suspected appendicitis
include appendiceal stump appendicitis, typhlitis, epiploic appendagitis, psoas
abscess, and yersiniosis.

Misdiagnosis in women of childbearing age

Appendicitis is misdiagnosed in 33% of nonpregnant women of childbearing age. The
most frequent misdiagnoses are PID, followed by gastroenteritis and urinary tract
infection.

In distinguishing appendiceal pain from that of PID, anorexia and onset of pain more
than 14 days after menses suggests appendicitis.

Previous PID, vaginal discharge, or urinary symptoms indicates PID. On physical
examination, tenderness outside the RLQ, cervical motion tenderness, vaginal
discharge, and positive urinalysis support the diagnosis of PID.

Although negative appendectomy does not appear to adversely affect maternal or fetal
health, diagnostic delay with perforation does increase fetal and maternal morbidity.
Therefore, agaressive evaluation of the appendix is warranted in pregnant women.

The level of urinary beta—human chorionic gonadotropin (beta-hCG) is useful in
differentiating appendicitis from early ectopic pregnancy. However, with regard to the
WBC count, physiologic leukocytosis during pregnancy makes this study less useful in
the diagnosis than at other times, and no reliable distinguishing WBC parameters are
cited in the literature.

Misdiagnosis in children

Appendicitis is misdiagnosed in 25-30% of children, and the rate of initial misdiagnosis
is inversely related to the age of the patient. The most common misdiagnosis is
gastroenteritis, followed by upper respiratory infection and lower respiratory infection.

Children with misdiagnosed appendicitis are more likely than their counterparts to have
vomiting before pain onset, diarrhea, constipation, dysuria, signs and symptoms of
upper respiratory infection, and lethargy or irritability. Physical findings less likely to be
documented in children with a misdiagnosis than in others include bowel sounds;
peritoneal signs; rectal findings; and ear, nose, and throat findings.
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Cholecystitis and Biliary Colic
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Crohn Disease

Diverticular Disease

Ectopic Pregnancy
Endometriosis - Gastroenteritis
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Meckel Diverticulum - Mesenteric Ischemia
Mesenteric Lymphadenitis -Omental Torsion

Ovarian Cysts - Ovarian Torsion

Pediatrics, Intussusception - Pelvic Inflammatory Disease
Renal Calculi - Spider Envenomations, Widow

Urinary Tract Infection
Approach Considerations

Patients with appendicitis may not have the reported classic clinical picture 37-45% of
the time, especially when the appendix is located in an unusual place .

In such cases, imaging studies may be important but not always available. However,
patients with appendicitis usually have accessory signs that may be helpful for .For
example, the obturator sign is present when the internal rotation of the thigh elicits pain
(ie, pelvic appendicitis), and the psoas sign is present when the extension of the right
thigh elicits pain (ie, retroperitoneal or retrocecal appendicitis).

Laboratory tests are not specific for appendicitis, but they may be helpful to confirm
diagnosis in patients with an atypical presentation.

CBC Count

Studies consistently show that 80-85% of adults with appendicitis have a white blood
cell (WBC) count greater than 10,500 cells/puL. Neutrophilia greater than 75% occurs in
78% of patients. Less than 4% of patients with appendicitis have a WBC count less
than 10,500 cells/uL and neutrophilia less than 75%.

CBC tests are inexpensive, rapid, and widely available; however, the findings are
nonspecific. In infants and elderly patients, a WBC count is especially unreliable
because these patients may not mount a normal response to infection. In pregnant
women, the physiologic leukocytosis renders the CBC count useless for the diagnosis
of appendicitis.

C-Reactive Protein

C-reactive protein (CRP) is an acute-phase reactant synthesized by the liver in
response to infection or inflammation and rapidly increases within the first 12 hours.
CRP has been reported to be useful in the diagnosis of appendicitis; however, it lacks
specificity and cannot be used to distinguish between sites of infection.

CRP levels of greater than 1 mg/dL are commonly reported in patients with
appendicitis, but very high levels of CRP in patients with appendicitis indicate
gangrenous evolution of the disease, especially if it is associated with leukocytosis and
neutrophilia. However, CRP normalization occurs 12 hours after onset of symptoms.
Several prospective studies have shown that, in adults who have had symptoms for
longer than 24 hours, a normal CRP level has a negative predictive value of 97-100%
for appendicitis. Thimsen et al noted that a normal CRP level after 12 hours of
symptoms was 100% predictive of benign, self-limited illness.
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CRP sensitivity

Multiple studies have examined the sensitivity of CRP level alone for the diagnosis of
appendicitis in patients selected to undergo appendectomy

Sensitivity of WBC count and CRP level in combination

Investigators have also studied the ability of combinations of WBC count and CRP to reliably rule out
the diagnosis of appendicitis.

Triple screen of WBC count, CRP level, and neutrophilia

Mohammed et al prospectively studied 216 children admitted for suspected
appendicitis and found a triple screen sensitivity of 86% and a negative predictive
value of 81. However, Yang et al found that only 6 of 740 patients with appendicitis had
a WBC count less than 10,500 cells/u L AND neutrophilia that was less than 75%,
AND a normal CRP level, yielding a sensitivity of 99.2% for the "triple screen."

Liver and Pancreatic Function Tests

Liver and pancreatic function tests (eg, transaminases, bilirubin, alkaline phosphatase,
serum lipase, amylase) may be helpful to determine the diagnosis in patients with an
unclear presentation.

Urinalysis Lliay NS 138 1 g1 30

Urinalysis may be useful in differentiating appendicitis from urinary tract conditions.
Mild pyuria may occur in patients with appendicitis because of the relationship of the
appendix with the right ureter. Severe pyuria is a more common finding in urinary tract
infections (UTIs). Proteinuria and hematuria suggest genitourinary diseases or
hemocoagulative disorders.

One study of 500 patients with acute appendicitis revealed that approximately one third
reported urinary symptoms, most commonly dysuria or right flank pain. One in 7
patients had pyuria greater than 10 WBCs per high power field (hpf), and 1 in 6
patients had greater than 3 red blood cells (RBCs) per hpf. Thus, the diagnosis of
appendicitis should not be dismissed due to the presence of urologic symptoms or
abnormal urinalysis.

Urinary Beta-HCG 3 JS 4323 0 g gaad
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For women of childbearing age, the level of urinary beta—human chorionic gonadotropin
(beta-hCG) is useful in differentiating appendicitis from early ectopic pregnancy.

Urinary 5-HIAA

According to a report by Bolandparvaz et al, measurement of the urinary 5-
hydroxyindoleacetic acid (U-5-HIAA) levels could be an early marker of
appendicitis.The rationale of such measurement is related to the large amount of
serotonin-secreting cells in the appendix. The investigators noted that U-5-HIAA levels
increased significantly in acute appendicitis, decreasing when the inflammation shifted
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to necrosis of the appendix. Therefore, such decrease could be an early warning sign
of perforation of the appendix.

CT Scanning

Computed tomography (CT) scanning with oral contrast medium or rectal Gastrografin
enema has become the most important imaging study in the evaluation of patients with
atypical presentations of appendicitis. Intravenous contrast is usually not necessary.

Studies have found a decrease in negative laparotomy rate and appendiceal
perforation rate when pelvic CT imaging was used in selected patients with suspected
appendicitis. An enlarged appendix is shown in the CT below.

CT scan reveals an enlarged appendix with thickened walls, which do
not fill with colonic contrast agent, lying adjacent to the right psoas
muscle.

The use of CT has dramatically increased since the introduction of multidetector CT
(MDCT) scanners. A large, single center study found that MDCT has a high rate of
sensitivity and specificity (98.5% and 98%, respectively) for diagnosing acute
appendicitis.

In adults with appendicitis, the diagnostic performance of CT scans with intravenous
contrast alone is comparable to that of scans with both intravenous and oral contrast,
and patients who receive CT scans with intravenous contrast alone are discharged
more quickly from the emergency department.

.Ultrasonography may offer a safer alternative as a primary diagnostic tool for
appendicitis, with CT scanning used in those cases in which ultrasonograms are
negative or inconclusive.

Ultrasonography

Because of concerns about patient exposure to radiation during CT scans,
ultrasonography has been suggested as a safer primary diagnostic modality for
appendicitis, with CT scanning used secondarily when ultrasonograms are negative or
inconclusive.

In pediatric patients, the ACEP 2010 clinical policy update recommends using
ultrasonography for confirmation, but not exclusion, of acute appendicitis. To
definitively exclude acute appendicitis, CT is recommended.

A healthy appendix usually cannot be viewed with ultrasonography. When appendicitis
occurs, the ultrasonogram typically demonstrates a noncompressible tubular structure
of 7-9 mm in diameter (see the images below).
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Sagittal graded compression transabdominal sonogram shows an
acutely inflamed appendix. The tubular structure is noncompressible,
lacks peristalsis, and measures greater than 6 mm in diameter. A thin
rim of periappendiceal fluid is present.

Transverse graded compression transabdominal sonogram of an acutely
inflamed appendix. Note the targetlike appearance due to thickened wall
and surrounding loculated fluid collection.

Vaginal ultrasonography alone or in combination with transabdominal scan may be
useful to determine the diagnosis in women of childbearing age. One study of 22
pregnant women in the first and second trimesters showed that graded compression
ultrasonography had a sensitivity of 66% and specificity of 95%.

Abdominal Radiography

The kidneys-ureters-bladder (KUB) radiographic view is typically used to visualize an
appendicolith in a patient with symptoms consistent with appendicitis (see the following
image). This finding is highly suggestive of appendicitis, but appendicoliths also occur
in fewer than 10% of cases. The consensus in the literature is that plain radiographs
are insensitive, nonspecific, and not cost-effective.

oy Kidneys-ureters-bladder (KUB) radiograph shows an appendicolith in
" the right lower quadrant. An appendicolith is seen in fewer than 10%
< of patients with appendicitis, but, when present, it is essentially
=3 pathognomonic.

R N

Radionuclide Scanning

Whole blood is withdrawn for radionuclide scanning. Neutrophils and macrophages are labeled with
technetium Tc 99m (*™ Tc) albumin and administered intravenously. Then, images of the abdomen



javascript:refimgshow(2)
javascript:refimgshow(3)
javascript:refimgshow(4)

O oo D . wdall JS Olaiie . jliel cady SlySie

and pelvis are obtained serially over 4 hours. Localized uptake of tracer in the RLQ suggests
appendiceal inflammation; this is shown in the images below.

e

Technetium-99m radionuclide scan of the abdomen shows focal
uptake of labeled WBCs in the right lower quadrant consistent with
acute appendicitis.

B

MRI

Magnetic resonance imaging (MRI) plays a relatively limited role in the evaluation of
appendicitis because of its high cost, long scan times, and limited availability.
However, the lack of ionizing radiation makes it an attractive modality in pregnant
patients. In fact, Cobben et al showed that MRI is far superior to transabdominal
ultrasonography in evaluating pregnant patients with suspected appendicitis.

Nonetheless, when evaluating pregnant patients with suspected appendicitis, graded
compression ultrasonography should be the imaging test of choice.

If ultrasonography demonstrates an inflamed appendix, the patient should undergo
appendectomy. If graded compression ultrasonography is nondiagnostic, the patient
should undergo MRI of the abdomen and pelvis.

Approach Considerations

Appendectomy remains the only curative treatment of appendicitis, but
management of patients with an appendiceal mass can usually be divided into the
following 3 treatment categories:

Patients with a phlegmon or a small abscess: After intravenous (IV) antibiotic therapy, an

interval appendectomy can be performed 4-6 weeks later.

Patients with a larger well-defined abscess: After percutaneous drainage with IV antibiotics is

performed, the patient can be discharged with the catheter in place. Interval appendectomy

can be performed after the fistula is closed.

Patients with a multicompartmental abscess: These patients require early surgical drainage.
Although many controversies exist over the nonoperative management of acute
appendicitis, antibiotics have an important role in the treatment of patients with this
condition. Antibiotics considered for patients with appendicitis must offer full
aerobic and anaerobic coverage. The duration of the administration is closely
related to the stage of appendicitis at the time of the diagnosis, considering either
intraoperative findings or postoperative evolution. According to several studies,
antibiotic prophylaxis should be administered before every appendectomy. When
the patient becomes afebrile and the white blood cell (WBC) count normalizes,
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antibiotic treatment may be stopped. Cefotetan and cefoxitin seem to be the best
choices of antibiotics. (See Medications).

Emergency Department Care

The emergency department (ED) clinician must evaluate the larger group of
patients who present to the ED with abdominal pain of all etiologies with the goal
of approaching 100% sensitivity for the diagnosis in a time-, cost-, and
consultation-efficient manner.

Establish 1V access and administer aggressive crystalloid therapy to patients
with clinical signs of dehydration or septicemia. Patients with suspected
appendicitis should not receive anything by mouth. a8l (&Y

Administer parenteral analgesic and antiemetic as needed for patient comfort.

The administration of analgesics to patients with acute undifferentiated abdominal
pain has historically been discouraged and criticized because of concerns that they
render the physical findings less reliable.

However, at least 8 randomized controlled studies have demonstrated that
administering opioid analgesic medications to adult and pediatric patients with
acute undifferentiated abdominal pain is safe; no study has shown that analgesics
adversely affect the accuracy of physical examination. ¥ a3 (S} za 2SI 13
gl e el a1 5 0B AV O 2l ) (g peaall Gy sall O L (g maall g sl gl
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Consider ectopic pregnancy in women of childbearing age, and obtain a
gualitative beta—human chorionic gonadotropin (beta-hCG) measurement in
all cases.

Administer intravenous antibiotics to those with signs of septicemia and to those
who are to proceed to laparotomy.

Nonsurgical Treatment

Nonsurgical treatment may be useful when appendectomy is not accessible or when
it is temporarily a high-risk procedure. Anecdotal reports describe the success of IV
antibiotics in treating acute appendicitis in patients without access to surgical
intervention (eg, submariners, individuals on ships at sea).

In a prospective study of 20 patients with ultrasonography-proven appendicitis,
symptoms resolved in 95% of patients receiving antibiotics alone, but 37% of these
patients had recurrent appendicitis within 14 months.

Preoperative Antibiotics
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Preoperative antibiotics have demonstrated efficacy in decreasing postoperative
wound infection rates in numerous prospective controlled studies, and they should
be administered in conjunction with the surgical consultant. Broad-spectrum gram-
negative and anaerobic coverage is indicated (see Medications).

Penicillin-allergic patients should avoid beta-lactamase type antibiotics and
cephalosporins. Carbapenems are a good option in these patients.

Pregnant patients should receive pregnancy category A or B antibiotics.

Urgent Versus Emergent Appendectomy

A retrospective study suggested that the risk of appendiceal rupture is minimal in
patients with less than 24-36 hours of untreated symptoms,and another
retrospective study suggested that appendectomy within 12-24 hours of
presentation is not associated with an increase in hospital length of stay, operative
time, advanced stages of appendicitis, or complications compared with
appendectomy performed within 12 hours of presentation.

Additional studies are needed to demonstrate whether initiation of antibiotic
therapy followed by urgent appendectomy is as effective as emergent
appendectomy for patients with unperforated appendicitis.

Laparoscopic Appendectomy

Initially performed in 1987, laparoscopic appendectomy has been performed in
thousands of patients and is successful in 90-94% of attempts. It has also been
demonstrated that laparoscopic appendectomy is successful in approximately 90%
of cases of perforated appendicitis. However, this procedure is contraindicated in
patients with significant intra-abdominal adhesions.

The 2010 SAGES guideline lists the following conditions as suitable for
laparoscopic appendectomy:

Uncomplicated appendicitis
Appendicitis in pediatric patients
Suspected appendicitis in pregnant women

According to the SAGES guideline, laparoscopic appendectomy may be the
preferred approach in the following cases:

Perforated appendicitis

Appendicitis in elderly patients

Appendicitis in obese patients
The SAGES guideline states that the laparoscopic approach should be preferred in
women of childbearing age with presumed appendicitis.
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Diagnostic laparoscopy may be useful in selected cases (eg, infants, elderly
patients, female patients) to confirm the diagnosis of appendicitis. This procedure
has been suggested for pregnant patients in the first trimester with suspected
appendicitis.

If findings are positive, such procedures should be followed by definitive surgical
treatment at the time of laparoscopy. Although negative appendectomy does not
appear to adversely affect maternal or fetal health, diagnostic delay with perforation
does increase fetal and maternal morbidity. Therefore, aggressive evaluation of the
appendix is warranted in this group.

Advantages of laparoscopic appendectomy include increased cosmetic satisfaction
and a decrease in the postoperative wound-infection rate. Some studies show that
laparoscopic appendectomy shortens the hospital stay and convalescent period
compared with open appendectomy.

Disadvantages of laparoscopic appendectomy are increased cost and an operating
time approximately 20 minutes longer than that of an open appendectomy;
however, the latter may resolve with increasing experience with laparoscopic
technique. The SAGES guideline recommends practicing a consistent operative
method to reduce cost, operating time, and complications.

Complications

Complications of appendicitis may include wound infection, dehiscence, bowel
obstruction, abdominal/pelvic abscess, and, rarely, death. Stump appendicitis also
occurs rarely; however, at least 36 reported cases of appendicitis in the surgical
stump after previous appendectomy exist.

Medication Summary

The goals of therapy are to eradicate the infection and to prevent complications. Thus,
antibiotics have an important role in the treatment of appendicitis, and all such. Agents
under consideration must offer full aerobic and anaerobic coverage. The duration of
the administration is closely related to the stage of appendicitis at the time of the
diagnosis.

Antibiotic agents are effective in decreasing the rate of postoperative wound infection
and in improving outcome in patients with appendiceal abscess or septicemia. The
Surgical Infection Society recommends starting prophylactic antibiotics before surgery,
using appropriate spectrum agents for less than 24 hours for nonperforated
appendicitis and for less than 5 days for perforated appendicitis. Regimens are of
approximately equal efficacy, so consideration should be given to features such as
medication allergy, pregnancy category (if applicable), toxicity, and cost.

Penicillins

The penicillins are bactericidal antibiotics that work against sensitive organisms at adequate
concentrations and inhibit the biosynthesis of cell wall mucopeptide.
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Ampicillin and sulbactam (Unasyn)

This agent is a drug combination of beta-lactamase inhibitor with ampicillin. It is used as a single
agent and interferes with bacterial cell wall synthesis during active replication, causing bactericidal
activity against susceptible organisms. Ampicillin/sulbactam also has activity against some gram-
positive organisms, gram-negative organisms (nonpseudomonal species), and anaerobic bacteria.

Cephalosporins

Cephalosporins are structurally and pharmacologically related to penicillins. They inhibit bacterial cell
wall synthesis, resulting in bactericidal activity.

Cefoxitin

This drug is also a second-generation cephalosporin that is indicated as single agent for the
management of infections caused by susceptible gram-positive cocci and gram-negative rods. It has
a half-life of 0.8 hours.

Cefepime

Cefepime is a fourth-generation cephalosporin. It has gram-negative coverage comparable to
ceftazidime but has better gram-positive coverage. Cefepime is a zwitter ion that rapidly penetrates
gram-negative cells.

Aminoglycosides

Aminoglycosides have concentration-dependent bactericidal activity. These agents work by binding
to the 30S ribosome, inhibiting bacterial protein synthesis.

Gentamicin (Gentacidin, Garamycin)

Gentamicin is an aminoglycoside antibiotic used for gram-negative coverage, as well as in
combination with an agent against gram-positive organisms and another one against anaerobes.
Gentamicin is not the drug of choice, but consider using this drug if penicillins or other less toxic
drugs are contraindicated, when it is clinically indicated, and in mixed infections caused by
susceptible staphylococci and gram-negative organisms. This agent may be administered
intravenously or ntramuscularly and has numerous regimens; the dose must be adjusted for
creatinine clearance and changes in volume of distribution.

Meropenem (Merrem)

Meropenem is a bactericidal broad-spectrum carbapenem antibiotic that inhibits cell wall synthesis. It
is used as a single agent and is effective against most gram-positive and gram-negative bacteria.
Fluoroquinolones

These agents can be used to relieve acute undifferentiated abdominal pain in patients
presenting to the ED.

Ciprofloxacin (Cipro)

Ciprofloxacin is a fluoroquinolone that inhibits bacterial DNA synthesis and, consequently, growth, by
inhibiting DNA gyrase and topoisomerase, which are required for replication, transcription, and
translation of genetic material. Quinolones have broad activity against gram-positive and gram-
negative aerobic organisms.

Levofloxacin (Levaguin)

Levofloxacin is used for infections caused by various gram-negative organisms, antipseudomonal
infections due to multidrug resistant gram-negative organisms.
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Anti-infective Agents

Anti-infectives such as metronidazole and tigecycline are effective against many types of bacteria
that have become resistant to other antibiotics.

Metronidazole (Flagyl)

Metronidazole has broad gram-negative and anaerobic coverage and is used in combination with
aminoglycosides (eg, gentamicin). This agent appears to be absorbed into cells; intermediate
metabolized compounds bind DNA and inhibit protein synthesis, causing cell death.
Analgesics

These agents can be used to relieve acute undifferentiated abdominal pain in patients presenting to
the ED.

Morphine sulfate

Morphine sulfate is the drug of choice for analgesia because of its reliable and predictable effects,
safety profile, and ease of reversibility with naloxone. Various intravenous doses are used; morphine
sulfate is commonly titrated to the desired effect.

Carbon Monoxide Toxicity in Emergency Medicine

Background

Carbon monoxide (CO) is a colorless, odorless gas produced by incomplete
combustion of carbonaceous material. Commonly overlooked or misdiagnosed, CO
intoxication often presents a significant challenge, as treatment protocols, especially
for hyperbaric oxygen therapy, remain controversial because of a paucity of definitive
clinical studies.

CO is formed as a by-product of burning organic compounds. Although most fatalities
result from fires, stoves, portable heaters, and automobile exhaust cause
approximately one third of deaths. These often are associated with malfunctioning or
obstructed exhaust systems and suicide attempts. Cigarette smoke is a significant
source of CO. Natural gas contains no CO, but improperly vented gas water heaters,
kerosene space heaters, charcoal grills, hibachis, and Sterno stoves all emit CO. Other
sources of CO exposure include propane-fueled forklifts, gas-powered concrete saws,
inhaling spray paint, indoor tractor pulls, and swimming behind a motorboat.

Children riding in the back of enclosed pickup trucks seem to be at particularly high
risk. Industrial workers at pulp mills, steel foundries, and plants producing
formaldehyde or coke are at risk for exposure, as are personnel at fire scenes and
individuals working indoors with combustion engines or combustible gases.

Pathophysiology
CO toxicity causes impaired oxygen delivery and utilization at the cellular level. CO affects

several different sites within the body but has its most profound impact on the organs (eg, brain,
heart) with the highest oxygen requirement.
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Toxicity primarily results from cellular hypoxia caused by impedance of oxygen delivery. CO
reversibly binds hemoglobin, resulting in relative functional anemia. Because it binds
hemoglobin 230-270 times more avidly than oxygen, even small concentrations can result in
significant levels of carboxyhemoglobin (HbCO).

CO binds to cardiac myoglobin with an even greater affinity than to hemoglobin; the resulting
myocardial depression and hypotension exacerbates the tissue hypoxia. Decrease in oxygen
delivery is insufficient, however, to explain the extent of the CO toxicity. Clinical status often
does not correlate well with HbCO level, leading some to postulate an additional impairment of
cellular respiration.

HbCO levels often do not reflect the clinical picture, yet symptoms typically begin with
headaches at levels around 10%. Levels of 50-70% may result in seizure, coma, and fatality.

CO is eliminated through the lungs. Half-life of CO at room air temperature is 3-4 hours. One
hundred percent oxygen reduces the half-life to 30-90 minutes; hyperbaric oxygen at 2.5 atm
with 100% oxyagen reduces it to 15-23 minutes.

History

Misdiagnosis commonly occurs because of the vagueness and broad spectrum of complaints;
symptoms often are attributed to a viral illness.

Any of the following should alert suspicion in the winter months, especially in
relation to the previously named sources and when more than one patient in a
group or household presents with similar complaints.

Symptoms may not correlate well with HbCO levels. For nonfatal nonintentional non —
fire-related exposures, the most common symptom was headache (37%) followed by
dizziness (18%) and nausea (17%).

Acute poisoning

Malaise, flulike symptoms, fatigue - Dyspnea on exertion - Chest pain,
palpitations

Lethargy - Confusion - Depression - Distractibility
Hallucination, confabulation - Agitation

Nausea, vomiting, diarrhea - Abdominal pain - Headache,
drowsiness

Dizziness, weakness, confusion - Visual disturbance, syncope, seizure

Fecal and urinary incontinence - Memory and gait disturbances

Bizarre neurologic symptoms, coma

Chronic exposures also present with the above symptoms; however, they may

present with loss of dentition, gradual-onset neuropsychiatric symptoms, or, simply,
recent impairment of cognitive ability.

Physical

Physical examination is of limited value. Inhalation injury or burns should always alert
the clinician to the possibility of CO exposure.

Vital signs
Tachycardia - Hypertension or hypotension - Hyperthermia
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Marked tachypnea (rare; severe intoxication often associated with mild or no
tachypnea)
Skin: Classic cherry red skin is rare (ie, "When you're cherry red, you're dead"); pallor
IS present more often.
Ophthalmologic

Flame-shaped retinal hemorrhages - Bright red retinal veins (a sensitive early
sign)
Papilledema - Homonymous hemianopsia

Noncardiogenic pulmonary edema

Neurologic and/or neuropsychiatric
Patients display memory disturbance (most common), including retrograde and
anterograde amnesia with amnestic confabulatory states.
Patients may experience emaotional lability, impaired judgment, and decreased
cognitive ability.
Other signs include stupor, coma, gait disturbance, movement disorders, and
rigidity.
Patients display brisk reflexes, apraxia, agnosia, tic disorders, hearing and
vestibular dysfunction, blindness, and psychosis.
Long-term exposures or severe acute exposures frequently result in long-term
neuropsychiatric sequelae. Additionally
After recovery from the initial incident, patients present several days to weeks later
with neuropsychiatric symptoms such as those just described. Two thirds of patients
eventually recover completely.
MRI changes may remain long after clinical recovery. Predicting and preventing
long-term complications and delayed encephalopathy have been the object of recent
studies, many of which focus on the role of hyperbaric oxygen therapy.

Causes

Most unintentional fatalities occur in stationary vehicles from preventable causes such
as malfunctioning exhaust systems, inadequately ventilated passenger compartments,
operation in an enclosed space, and utilization of auxiliary fuel-burning heaters inside a
car or camper.

Most unintentional automobile-related CO deaths in garages have occurred despite
open garage doors or windows, demonstrating the inadequacy of passive ventilation in
such situations.

In the setting of structure fires, CO presents greater risk to firefighters and victims than
thermal injury or oxygen deprivation.

Most developing countries utilize unvented cookstoves, burning wood, charcoal,
animal dung, or agricultural waste. Studies have shown a concurrent rise in
HbCO with these types of exposure in developing countries.

Differential Diagnoses

Acute Respiratory Distress Syndrome - Altitude lllness - Cerebral Syndromes
Depression and Suicide - Diabetic Ketoacidosis -
Encephalitis

Gastroenteritis - Headache, Cluster - Headache,

Tension
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Hypothyroidism and Myxedema Coma - Labyrinthitis - Lactic
Acidosis

Meningitis - Methemoglobinemia - Migraine
Headache

Pediatrics, Headache - Pediatrics, Hypoglycemia - Toxicity,
Alcohols

- Toxicity, Narcotics
Laboratory Studies

HbCO analysis requires direct spectrophotometric measurement in specific blood gas
analyzers. Bedside pulse CO-oximetry is now available but requires a special unit and
Is not a component of routine pulse oximetry.

Prehospital Care .. aaui ¢¥ g3 ) Jia
Avoid further exposure — Decontamination - Enhance Elimination

Promptly remove from continued exposure and immediately institute oxygen therapy
with a nonrebreather mask.

Perform intubation for the comatose patient or, if necessary, for airway protection, and
provide 100% oxygen therapy.

Institute cardiac monitoring. Pulse oximetry, although not useful in detecting HbCO, is
still important because a low saturation causes an even greater apprehension in this
setting.

Give notification for comatose or unstable patients because rapid or direct transfer to a
hyperbaric center may be indicated.

If possible, obtain ambient CO measurements from fire department or utility company
personnel, when present.

Early blood samples may provide much more accurate correlation between HbCO and
clinical status; however, do not delay oxygen administration to acquire them.

Obtain an estimate of exposure time, if possible.

Avoid exertion to limit tissue oxygen demand.

Emergency Department Care

Cardiac monitor: Sudden death has occurred in patients with severe arteriosclerotic
disease at HbCO levels of only 20%.

Pulse oximetry: HbCO absorbs light almost identically to that of oxyhemoglobin.
Although a linear drop in oxyhemoglobin occurs as HbCO level rises, pulse oximetry
will not reflect it. Pulse oximetry gap, the difference between the saturation as
measured by pulse oximetry and one measured directly, is equal to the HbCO level.
However, new pulse CO-oximetry units are available which can screen for CO toxicity
at the bedside.

Continue 100% oxygen therapy until the patient is asymptomatic and HbCO
levels are below 10%. In patients with cardiovascular or pulmonary compromise, lower
thresholds of 2% have been suggested.

Calculate a gross estimate of the necessary duration of therapy using the initial level
and half-life of 30-90 minutes at 100% oxygen. Complicated issues of treatment of
fetomaternal poisoning are discussed in Special Concerns.
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In uncomplicated intoxications, venous HbCO levels and oxygen therapy are likely

sufficient. Evaluate patients with significant cardiovascular disease and initial HbCO

levels above 15% for myocardial ischemia and infarction.

Consider immediate transfer of patients with levels above 40% or cardiovascular or

neurologic impairment to a hyperbaric facility, if feasible. Persistent impairment after 4

hours of normobaric oxygen therapy necessitates transfer to a hyperbaric center.

Pregnant patients with lower carboxyhemoglobin levels (above 15%) should be

considered for hyperbaric treatment.
Serial neurologic examinations, including funduscopy, CT scans, and, possibly, MRI,
are important in detecting the development of cerebral edema. Cerebral edema
requires intracranial pressure (ICP) and invasive blood pressure monitoring to further
guide therapy. Head elevation, mannitol, and moderate hyperventilation to 28-30 mm
Hg PCO, are indicated in the initial absence of ICP monitoring. Glucocorticoids have
not been proven efficacious, yet the negative aspects of their use in severe cases are
limited.

Do not aggressively treat acidosis with a pH above 7.15 because it results in a

rightward shift in the oxyhemoglobin dissociation curve, increasing tissue oxygen

availability. Acidosis generally improves with oxygen therapy.

In patients who fail to improve clinically, consider other toxic inhalants or thermal

inhalation injury. Be aware that the nitrites used in cyanide kits

cause methemoglobinemia, shifting the dissociation curve leftward and further

inhibiting oxygen delivery at the tissue level. Combined intoxications of cyanide and

CO may be treated with sodium thiosulfate 12.5 g intravenously to prevent the

leftward shift.

Admit patients to a monitored setting and evaluate acid-base status if HbCO levels

are 30-40% or above 25% with associated symptoms.

Consultations

Hyperbaric oxygen therapy
Locate the nearest hyperbaric oxygen center
Hyperbaric oxygen therapy (HBO) currently rests at the center of controversy
surrounding management of CO poisoning. Increased elimination of HbCO clearly
occurs. Certain studies proclaim major reductions in delayed neurologic sequelae,
cerebral edema, pathologic central nervous system (CNS) changes, and reduced
cytochrome oxidase impairment. Despite these individual claims, systematic reviews
have not revealed a clear benefit of HBO, so no clear guidelines for its use have been
determined.
HBO at 3 atm raises the amount of oxygen dissolved in the serum to 6.8%, enough to
sustain cerebral metabolism. Elimination half-life is reduced to 15-23 minutes.
Elimination half-life of CO from methylene chloride intoxication of 13 hours at room air
temperature is reduced to 5.8 hours. Chambers are small monoplace hulls, allowing
space for a single patient in a supine position who can be viewed through a window
at the head, or they are acrylic walled and allow full visualization. Many of these
monoplace chambers allow for care of critically ill patients, including intravenous
lines, arterial lines, and ventilator. Others are large multiplace chambers that permit
ventilation equipment and allow medical teams to accompany the patient. A
monoplace chamber is shown below.
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Monoplace hyperbaric chamber. Courtesy JG
Benitez, MD, MPH.

« Treatment regimens usually involve 100% oxygen at 2.4-3 atm for 90-120 minutes.
Re-treatment, although controversial, may be performed for acutely and chronically
persistent symptoms. One study suggests that degree of acidosis can predict the
need for re-treatment.

. Complications of therapy include decompression sickness, sinus and middle ear
barotrauma, seizure, progression of pneumothorax to tension pneumothorax, gas
embolism, reversible visual refractive changes, and complications related to transport
of unstable patients.

. For treatment of complications from therapy, decongestants are useful, prophylactic
myringotomy is common and a requirement for intubated patients, and chest tube
placement is mandatory with pneumothorax. Exercise caution in patients who have
experienced chest compressions, central venous catheterization, intubation, and
positive pressure ventilation. Seizures are most often secondary to oxygen toxicity
and do not mandate anticonvulsant therapy or discontinuation of HBO therapy.

Febrile convulsion

Background

Febrile seizures are the most common type of seizures observed in the pediatric age
group.

The National Institutes of Health described a febrile seizure as, "An event in infancy or
childhood usually occurring between three months and five years of age, associated
with fever, but without evidence of intracranial infection or defined cause. <dbid) s 488
4 pand) dda jall &1 S sl |t does not exclude children with prior neurological impairment
and neither provides specific temperature criteria nor defines a "seizure."

Pathophysiology

Febrile seizures occur in young children at a time in their development when the
seizure threshold is low. This is a time when young children are susceptible to frequent
childhood infections such as upper respiratory infection, otitis media, viral syndrome,
and they respond with comparably higher temperatures.

Febrile seizures are divided into 2 types: simple febrile seizures (which are
generalized, last < 15 min and do not recur within 24 h) and complex febrile seizures
(which are prolonged, recur more than once in 24 h, or are focal). Complex febrile
seizures may indicate a more serious disease process, such as meningitis, abscess,
or encephalitis.

Viral ilinesses are the predominant cause of febrile seizures.
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Febrile seizures tend to occur in families. In a child with febrile seizure, the risk of
febrile seizure is 10% for the sibling and almost 50% for the sibling if a parent has
febrile seizures as well. Although clear evidence exists for a genetic basis of febrile
seizures, the mode of inheritance is unclear.

History

The type of seizure (generalized or focal) and its duration should be described to help
differentiate between simple and complex febrile seizures.

Focus on the history of fever, duration of fever, and potential exposures to illness.

A history of the cause of fever (eg, viral ilinesses, gastroenteritis) should be elucidated.
Recent antibiotic use is particularly important because partially treated meningitismust
be considered.

A history of seizures, neurologic problems, developmental delay, or other potential
causes of seizure (eg, trauma, ingestion) should be sought.

Physical

The underlying cause for the fever should be sought.

A careful physical examination often reveals otitis media, pharynaitis, or a viral
exanthem.

Serial evaluations of the patient's neurologic status are essential.

Check for meningeal signs as well as for signs of trauma or toxic ingestion.
Causes

Risk factors for developing febrile seizures
Family history of febrile seizures - High temperature - Parental report of
developmental delay
Maternal alcohol intake and smoking during pregnancy has a 2-fold increased risk.
Interestingly, no data support the theory that a rapid rise in temperature is a cause of
febrile seizures.
About one third of all children with a first febrile seizure experience recurrent seizures.
Risk factors for recurrent febrile seizures include the following:
Young age at time of first febrile seizure
Relatively low fever at time of first seizure
Family history of a febrile seizure in a first-degree relative
Brief duration between fever onset and initial seizure
Multiple initial febrile seizures during same episode
Patients with all 4 risk factors have greater than 70% chance of recurrence. Patients
with no risk factors have less than a 20% chance of recurrence.
Differential Diagnoses

Epidural and Subdural Infections - Epidural Hematoma - Meningitis - Pediatrics
Bacteremia and Sepsis

Pediatrics, Fever - Pediatrics, Meningitis and Encephalitis - Pediatrics, Status
Epilepticus

Prehospital Care ABC 4als a4/

Patients with active seizures should be treated with airway management, high-flow
oxygen, supportive care, and anticonvulsants as necessary.
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Acute treatment such as rectal diazepam (0.5 mg/kg) and buccal 0.4-0.5 mg/kg) or
intranasal (0.2 mg/kg) are effective and can be given at home for a seizure lasting
longer than 5 minutes.

Patients who are postictal should receive supportive care and antipyretics as
appropriate.

Emergency Department Care

Patients presenting with status epilepticus should be treated with airway management
and anticonvulsants as necessary.

Patients presenting with history and physical examination findings consistent with a
simple febrile seizure should have frequent neurologic examinations to monitor mental
status.

Other causes of seizure should be ruled out.

The cause of the febrile illness should be sought and treated.

Antipyretics should be considered. Acetaminophen (Tylenol) and ibuprofen (Motrin) are
often used.

Parental anxiety and fear that their child may die or will develop brain damage needs
to be addressed with reassurance and education.

Medication Summary

Patients presenting in status epilepticus can be treated with routine seizure
medications, including benzodiazepines, phenytoin, and phenobarbital.

Antipyretics

Antipyretics should be used in patients who appear uncomfortable secondary to fever. Antipyretics do
not appear to prevent recurrence of febrile seizures.

Acetaminophen

Reduces fever by acting directly on hypothalamic heat-regulating centers, which increases dissipation of body
heat via vasodilation and sweating.

Ibuprofen
One of the few NSAIDs indicated for reduction of fever. Inhibits the formation of prostaglandins.
Anticonvulsant agents
Prophylactic treatment with an anticonvulsant agent may be considered for subsequent fever episodes.

Diazepam

Can decrease number of subsequent febrile seizures when given with each febrile episode. Modulates
postsynaptic effects of GABA-A transmission, resulting in an increase in presynaptic inhibition. Appears to act
on part of the limbic system, the thalamus, and hypothalamus, to induce a calming effect. Also has been found
to be an effective adjunct for the relief of skeletal muscle spasm caused by upper motor neuron disorders.

Rapidly distributes to other body fat stores. Twenty minutes after initial IV infusion, serum concentration drops
to 20% of Cay.

Individualize dosage and increase cautiously to avoid adverse effects. Available as IV, PO, and PR dosage
forms.

Lorazepam (Ativan)

Sedative hypnotic with short onset of effects and relatively long half-life.

By increasing the action of gamma-aminobutyric acid (GABA), which is a major inhibitory neurotransmitter in
the brain, may depress all levels of CNS, including limbic and reticular formation.
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Important to monitor patient's blood pressure after administering dose. Adjust as necessary.

TIA

Background

A transient ischemic attack (T1A) is an acute episode of temporary neurologic dysfunction
resulting from focal cerebral ischemia not associated with permanent cerebral infarction.

The clinical symptoms of TIA typically last less than an hour, but prolonged episodes can
occur. While the classical definition of TIA included symptoms lasting as long as 24 hours,
advances in neuroimaging have suggested that many such cases represent minor strokes with
resolved symptoms rather than true TIAs.

A group of cerebrovascular experts proposed a shift from the arbitrary time-based definition of
TIA to a tissue-based definition in 2002 with a new definition for TIA as "a brief episode of
neurological dysfunction caused by focal brain or retinal ischemia, with clinical symptoms
typically lasting less than one hour, and without evidence of acute infarction.” This proposed
new definition was well received and endorsed by many clinicians. The American Heart
Association and American Stroke Association (AHA/ASA) 2009 Guidelines endorsed this new
definition, modifying it with the omission of the phrase "typically less than one hour," as there
IS no time cutoff that reliably distinguishes whether a symptomatic ischemic event will result in
tissue infarction.

The AHA/ASA-endorsed definition of TIA is as follows: Transient ischemic attack (T1A) is a
transient episode of neurological dysfunction caused by focal brain, spinal cord, or retinal
ischemia, without acute infarction.

Ruling out metabolic or drug-induced etiologies for symptoms consistent with a TIA is
important.

Most importantly, a fingerstick blood glucose should be checked for hypoglycemia. Serum
electrolytes should be sent to investigate for electrolyte derangements. The following tests are
considered emergent: serum chemistry profile, including creatinine; coagulation studies; and
complete blood count.

Initial assessment is aimed at excluding emergent conditions that can mimic a TIA, such as
hypoglycemia, seizure, or intracranial hemorrhage. Laboratory studies, including CBC,
coagulation studies, and electrolyte levels, should be obtained. Antithrombotic therapy should
be initiated as soon as intracranial hemorrhage has been ruled out

Pathophysiology

The transient ischemic attack (TIA) is characterized by a temporary reduction or cessation of cerebral
blood flow in a specific neurovascular distribution that is due to low flow through a partially occluded
vessel, an acute thromboembolic event, or stenosis of a small penetrating vessel.

Etiology

The transient ischemic attack (TIA) workup is focused on emergent/urgent risk stratification and
management.
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Numerous potential underlying causes can be readily identified, including the following:

Atherosclerosis of carotid and vertebral arteries

Embolic sources - Valvular disease, ventricular thrombus, and thrombus formation due to atrial
fibrillation

Arterial dissection

Arteritis - Inflammation of the arteries occurring primarily in elderly persons, especially women,;
noninfectious necrotizing vasculitis (primary cause); drugs; irradiation; local trauma
Sympathomimetic drugs (eg, cocaine)

Mass lesions (eg, tumors, subdural hematomas) - Less frequently cause transient symptoms and

more often result in progressive persistent symptoms
Causes of transient ischemic attack in children

TIA etiologies in children, which can differ from those in adults, include the following:

Congenital heart disease with cerebral thromboembolism (most common)

Drug abuse (eg, cocaine) - Clotting disorders - Central nervous system
infection
Neurofibromatosis - Vasculitis
Idiopathic progressive arteriopathy of childhood (moyamoya)
Fibromuscular dysplasia - Marfan disease - Tuberous sclerosis -
Tumor

Prognosis

Patients with TIAs have an increased risk of stroke and death from coronary artery disease
(depending on risk factors in the study group, approximately 6-10% per year).

The probability that a person will have a stroke in the 5 years following a TIA is reported to be 24-
29%.

Patient Education

It is essential that patients who are being discharged from the hospital first receive clear instruction to
ensure understanding of the need for a complete and rapid workup through close follow-up care. The
patient who has had a TIA needs to be educated about lifestyle modification and cardiovascular
risk factors.

Also essential for patients is education on stroke symptoms, the need to call emergency services
immediately if any of these symptoms occur, and the contact number for emergency services (911 in
the United States).

Additionally, despite program efforts in public education, many patients still do not seek medical
attention after experiencing TIA symptoms. A recent population-based study of patients suffering TIA
or minor stroke found that 31% of all patients who experienced a recurrent stroke within 90 days of
their first TIA or minor stroke did not seek medical attention after the initial event.Public health
professionals and physicians need to do more, such as promoting and patrticipating in medical
screening fairs and public outreach programs.

History

A transient ischemic attack (TIA) may last only minutes, and symptoms often resolve
before the patient presents to a clinician. Thus, historical questions should be
addressed not just to the patient but also to family members, witnesses, and
emergency medical services (EMS) personnel. Witnesses often perceive abnormalities
that the patient cannot, such as changes in behavior, speech, gait, memory, and
movement.
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Significant medical history questions to elicit any risk factors for relevant underlying
disease include questions about the following:

Recent surgery (eg, carotid, cardiac) - Previous strokes - Seizures - CNS
infections

Use of illicit drugs - Complete medication regimen - Known
coagulopathy
History of arteritis - Noninfectious necrotizing vasculitis, drugs,

irradiationThromboembolic risk factors such as carotid artery stenosis, venous or
arterial thromboembolism, patent foramen ovale, atrial fibrillation, prior myocardial
infarction, or left ventricular dysfunction
Other known cardiovascular disease
Carefully investigate onset, duration, fluctuation, and intensity of symptoms. Reviewing
the patient's medical record is extremely important for identifying deficits from previous
strokes, seizures, or cardiac events. The primary care physician can be a reliable
resource for insights into previous episodes and workup.

If a patient has a history of associated trauma or cardiac symptoms, the differential
diagnosis widens. Pertinent negative items (eg, lack of headache, lack of chest pain,
lack of eye pain) in the review of systems also are important.

Carotid or vertebral dissection can occur in association with both major and minor
trauma. The patient may provide a history of blunt or torsion injury to the neck.
Controversy exists regarding whether chiropractic manipulation or massage therapy
increases the risk of arterial dissection.

Physical Examination

The goal of the physical examination is to carefully uncover any neurologic deficits,
evaluate for underlying cardiovascular risk factors, and seek any potential thrombotic
or embolic source of the event.

A stroke scale prompts the examiner to be thorough and allows different examiners to
reliably repeat the examination during subsequent phases of the evaluation. Any
neurologic abnormalities should suggest the diagnosis of stroke (or ongoing neurologic
event) rather than TIA.

Identify signs of other active comorbidities, including infections (eq, sinusitis,
mastoiditis, meninqitis) and vasculidities. Carotid arteries can be examined for pulse
upstroke, bruit, and the presence of carotid endarterectomy scars.

Funduscopy can identify retinal plaques, retinal pigmentation, and optic disc margins.
Pupil reaction to direct and consensual light exposure can be assessed.

In addition to performing standard auscultation, examine the chest for the presence
of surgical scars, for the presence of a pacemaker/automatic implantable cardioverter
defibrillator (AICD), or for other clues that the patient may have a cardiac disorder and
increased risk of a cardioembolic phenomenon.
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Cardioembolic events are significant causes of TIAs. Identify the rhythm for irregularity
or other unusual rhythms and rates, murmurs, or rubs that might suggest valvular
disease, atrioseptal defects, or ventricular aneurysm (a source of mural thrombi).

The following signs may be present with cranial nerve dysfunction:

Ocular dysmotility - Forehead wrinkling asymmetry - Incomplete
eyelid closure

Asymmetrical mouth retraction - Loss of the nasolabial crease - Swallowing
difficulty

Lateral tongue movement - Weak shoulder shrugging - Visual field
deficits

The cerebellar system can be tested by assessing ocular movement, gait, and finger-
to-nose and heel-to-knee movements, looking for signs of past-pointing and dystaxia,
hypotonia, overshooting, gait dystaxia, and nystagmus.

The speech and language system can be tested to assess for both aphasia and
dysarthria.

Neurologic Examination

A neurologic examination is the foundation of the TIA evaluation and should focus in
particular on the neurovascular distribution suggested by the patient’s symptoms.
Subsets of the neurologic examination include the following:

Cranial nerve testing - Somatic motor strength - Somatic sensory testing
Speech and language testing - Cerebellar system (be sure to see the patient walk)

Mental Status Assessment

Mental status can be assessed formally (Mini-Mental Status Examination, Quick
Confusion Scale) or as part of the patient's overall response to questions and
interactions with the examiner.

Somatic Motor Testing

Test muscle stretch reflexes of the biceps, triceps, brachioradialis, patellar, and
Achilles. In addition, inspect posture and the presence of tremors.

Test the strength of the shoulder girdle, upper extremities, abdominal muscles, and
lower extremities, and test passive movement of major joints to look for spasticity,
clonus, and rigidity.

Stroke Scale

The National Institutes of Health Stroke Scale (NIHSS) (see Table 1, below) is used
mostly by stroke teams for quantifying neurological impairment. It enables the
consultant to rapidly determine the severity and possible location of the stroke.

A patient's score on the NIHSS is strongly associated with outcome, and it can help to
identify those patients who are likely to benefit from thrombolytic therapy and those
who are at higher risk of developing hemorrhagic complications of thrombolytic use.
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This scale is easily used and focuses on the following 6 major areas of the neurologic
examination:

level of consciousness - Visual function - Motor function

Sensation and neglect - Cerebellar function - Language
The NIHSS is a 42-point scale, with minor strokes usually being considered to have a
score less than 5. An NIHSS score greater than 10 correlates with an 80% likelihood of
visual flow deficits on angiography. Yet, discretion must be used in assessing the
magnitude of the clinical deficit; for instance, if a patient's only deficit is being mute, the
NIHSS score will be 3. Additionally, the scale does not measure some deficits
associated with posterior circulation strokes (ie, vertigo, ataxia).

Vital Signs

Initial vital signs should include the following:
Temperature - Blood pressure - Heart rate and rhythm
Respiratory rate and pattern - Oxygen saturation

The examiner should assess the patient's overall health and appearance, making an
assessment of the following:

Attentiveness - Ability to interact with the examiner - Language and
memory skills
Overall hydration status - Development

Diagnostic Considerations

It has been suggested that transient ischemic attacks (TIAs) are a subset of a larger
category termed transient neurological attacks (TNAS).

TNAs are defined as episodes of sudden onset of neurological symptoms that
completely resolve within 24 hours and have no clear diagnosis. When a TNA is
associated with focal symptoms attributed to an arterial territory of the brain, it is
consistent with a stroke or TIA and is termed a focal TNA.

In contrast, a nonfocal TNA is a temporary event of diffuse, nonlocalizing, cerebral
symptoms that set in suddenly and resolve quickly. Symptoms of nonfocal TNAs may
include altered consciousness, nonrotatory dizziness, positive visual phenomena,
paresthesias, bilateral weakness, or generalized feelings of unwell with a clinical
suspicion for neurological disease. When symptoms are both focal and nonfocal, the
term “mixed TNA” would apply.

Nonfocal TNAs have long been considered to be benign. A recent study showed,
however, that patients who had suffered a prior nonfocal TNA were at higher risk of
stroke and dementia, especially vascular dementia, compared with patients who did
not have a history of prior TNA. Although more research is required, this study
challenges the idea that nonfocal TNAs are benign events. Further workup should be
considered in patients suffering nonfocal TNAs to elucidate the underlying cause of
their transient symptoms and to risk stratify them further.

Differential Diagnoses
Dissection, Carotid Artery - Meningitis - Meningococcal Meninqitis
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- Multiple Sclerosis - Stroke, Hemorrhagic - Stroke, Ischemic
- Subarachnoid Hemorrhage - Syncope - Syncope and Related Paroxysmal
Spells

Approach Considerations

Ruling out metabolic or drug-induced etiologies for symptoms consistent with a
transient ischemic attack (TIA) is important. Most importantly, a fingerstick blood
glucose should be performed for hypoglycemia. Serum electrolytes should be
measured for electrolyte derangements.

Emergent Tests

- Serum chemistry profile, including creatinine - Coagulation studies - Complete
blood cell count
Urgent Tests

The following tests typically are helpful and often can be performed on an urgent basis:

- Erythrocyte sedimentation rate (ESR) - Cardiac enzymes - Lipid profile
Screening Tests for Hypercoagulable States

Screening for hypercoagulable states (particularly in younger patients with no known
vascular risk factors) include the following:

- Protein C, protein S, antithrombin Il activities
- Activated protein C resistance/Factor V Leiden

- Fibrinogen - D-Dimer - Anticardiolipin antibody - Lupus
anticoagulant

- Homocysteine - Prothrombin gene G20210A mutation

- Factor VIII - Von Willebrand factor - Plasminogen

activator inhibitor-1

- Endogenous tissue plasminogen activator activity
Brain Imaging
National recommendations for urgent evaluation of the patient with a transient
ischemic attack (TIA) include imaging of the brain within 24 hours of symptom onset,
preferably MRI with diffusion-weighted imaging (DWI), but if this is not available, then a
CT scan should be obtained. The cerebral vasculature should be imaged urgently,
preferably at the same time as the brain. Brain imaging can identify an area of
ischemia in up to 25% of patients, and TIA mimics may be identified as well. Vessel
imaging can identify a stenosis or occlusion that requires early intervention.

Noncontrast cranial CT scanning

The noncontrast cranial CT scan is widely and rapidly available and often serves as
the initial imaging evaluation. It can aid in diagnosing the following:

A new area of ischemia or infarction

Old areas of ischemia

Intracranial mass such as tumor

Intracranial bleeding, such as subdural hematoma or intracerebral hemorrhage
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Magnetic resonance imaging

MRI is more sensitive than CT for acute ischemia, infarction, previous intracranial
bleeding, and other underlying lesions. MRI is less widely available on an acute basis
than CT scan, however. The presence of ischemic lesions on an MRI appears to
increase the short-term risk of stroke, highlighting its value in acute risk stratification. In
addition, a negative DWI image in concert with low-risk clinical features can mark
those at minimal short-term stroke risk. Recent data suggest that patients with DWI
abnormalities, despite low ABCD?2 scores, are at just as high a risk for stroke as
patients with high ABCD2 scores but no DWI abnormalities.

Electroencephalography

Electroencephalography (EEG) may be indicated to evaluate for seizure activity.

Vascular Imaging

Vascular imaging for TIA includes Doppler ultrasound, computed tomographic angiography (CTA),
and MRA.

Doppler ultrasonography

Carotid Doppler ultrasonography of the neck can be used to identify patients in need of
urgent surgical or endovascular therapy. Transcranial Doppler can be a
complementary examination evaluating patency of cerebral vessels and collateral
circulation.

Angiography

Computed tomographic angiography (CTA) is of increasing value in identifying
occlusive disease in the cerebrovascular circulation. Magnetic resonance angiography
(MRA) is another alternative for imaging vessels in both the brain and neck.
Conventional angiography can be performed when the other modalities are unavailable
or yield discordant results.

Cardiac Imaging and Monitoring

Transthoracic or transesophageal echocardiography (TTE/TEE) can evaluate for a
cardioembolic source or for risk factors such as patent foramen ovale.

Twelve-lead electrocardiography should be performed as soon as possible after
transient ischemic attack (TIA) and can evaluate for dysrhythmias such as atrial
fibrillation.

Cardiac monitoring (inpatient telemetry or Holter monitor) is recommended as "useful”
in patients without a clear diagnosis after initial brain imaging and electrocardiography.

Lumbar Puncture

Lumbar puncture (LP) may be indicated if subarachnoid hemorrhage, infectious etiology, or
demyelinating disease is to be excluded.

Approach Considerations

Rapid transport is essential to evaluate the patient who may have fleeting or stuttering
symptoms. Fingerstick glucose can quickly rule out hypoglycemia. Intravenous (1V)
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access can be established, although transport should not be delayed for this. Collect
all the patient's prescription bottles.

The family or witnesses should be instructed to go to the ED, or contact information for
these individuals should be obtained. Some communities may have EMS preferentially
transfer patients with high-risk stroke symptoms to centers with specific stroke
expertise.

Global CNS depression and airway or cardiac compromise are not typically features of
a transient ischemic attack (TIA). In fact, the level of consciousness and neurologic
examination are expected to be at the patient's baseline. Initial assessment is aimed at
excluding emergent conditions that can mimic a TIA, such as hypoglycemia, seizure,
or intracranial hemorrhage.

Laboratory studies, including CBC, coagulation studies, and electrolyte levels, should
be obtained. Obtain an electrocardiogram (ECG) and evaluate for symptomatic
rhythms or evidence of ischemia. Brain imaging is recommended within 24 hours of
symptom onset. While MRI with diffusion-weighted imaging (DWI) is preferred, a
noncontrast head CT is a reasonable first choice when MRI is not readily available.

Evaluation Timing, Risk Stratification, and Treatment Protocols

Although controversy exists regarding the need for admission, there is no controversy
regarding the need for urgent evaluation, risk stratification, and initiation of stroke
prevention therapy.

The availability of local resources determines whether this urgent evaluation should
occur as an inpatient, in an ED observation unit, or in rapid follow-up. To determine
appropriate disposition, the emergency physician should decide on the necessary
workup, then discuss with the neurologist or primary care physician how best to ensure
that this occurs promptly. In addition to the rapidity of the risk stratification workup, the
emergency physician should consider the potential benefit of decreased time to
thrombolysis in hospitalized patients diagnosed with TIA who develop a new stroke in
the first 24-48 hours after diagnosis.

One randomized controlled trial of an ED diagnostic protocol found that they could
reduce cost, length of stay, and provide appropriate risk stratification by performing this
workup in an ED observation unit (with neurology consultation) rather than in an
inpatient unit.

Restoration of Vital Signs

Vital signs must be obtained promptly and addressed as indicated. Cardiac monitoring
can capture a relevant dysrhythmia. Pulse oximetry can evaluate for hypoxia.

Intravenous access (if not already established by EMS) should be obtained. Obtain a
fingerstick glucose level, and treat the patient accordingly.

Management of Hypertension
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Patients may be significantly hypertensive. Unless there is specific concern for end-
organ damage from a hypertensive emergency, blood pressure should be managed
conservatively while ischemic stroke is being ruled out.

Acute Ischemic Stroke

For acute ischemic stroke, the American Heart Association recommends initiating
antihypertensive therapy only if blood pressure is higher than 220/120 mm Hg or if
mean arterial pressure is greater than 130 mm Hg. Unless there is a concerning
comorbid cardiac or other condition requiring blood pressure lowering, allowing the
patient's blood pressure to autoregulate at a higher level (during the acute phase) may
help maximize cerebral perfusion pressure.

Pharmacologic Therapy

Medical management is aimed at reducing both short- and long-term risk of stroke.
Antithrombotic therapy should be initiated as soon as intracranial hemorrhage has
been ruled out, given the high short-term risk of stroke following TIA. The AHA/ASA
guidelines for the prevention of stroke in patients with stroke or transient ischemic
attack, issued in 2006 and updated in 2010, are summarized below.

Noncardioembolic transient ischemic attack

Antiplatelet agents are recommended rather than oral anticoagulation as initial therapy.
Aspirin (50-325 mg/d), combination aspirin/extended-release dipyridamole, and
clopidogrel are all reasonable first-line options (class | recommendation).

Combination aspirin/extended-release dipyridamole (Aggrenox) may be superior to
aspirin alone (class Ila recommendation)and can be started within 7 days of the event.

Clopidogrel may be considered instead of aspirin alone (class IIb recommendation).
Aspirin in combination with clopidogrel increases the risk of hemorrhage and is not
routinely recommended for patients with TIA (class Il recommendation).

Cardioembolic transient ischemic attack

In patients with atrial fibrillation after TIA, long-term anticoagulation with warfarin (goal
INR, 2-3) is typically recommended. Aspirin, 325 mg/d, is recommended for those
unable to take oral anticoagulants. The 2010 AHA/ASA guidelines on stroke prevention
after TIA or stroke state that clopidogrel should not be used in combination with aspirin
therapy, as the bleeding risk of clopidogrel plus aspirin is similar to that of warfarin.

The 2010 AHA/ASA guidelines also state that it is reasonable for patients with atrial
fibrillation who require temporary interruption of oral anticoagulation, but are at high
risk for stroke, to be given low molecular weight heparin subcutaneously as bridging
therapy.

In acute MI with left ventricular thrombus, oral anticoagulation with warfarin (goal INR
2-3) is reasonable. Aspirin up to 162 mg/d should be used concurrently for ischemic
coronary artery disease.
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Either oral anticoagulation with warfarin (goal INR 2-3) or antiplatelet therapy may be
considered in dilated cardiomyopathy. In rheumatic mitral valve disease, oral
anticoagulation with warfarin (goal INR 2-3) is reasonable. Antiplatelet agents would
not normally be added to warfarin unless patients experience recurrent embolism
despite a therapeutic INR.

According to the 2010 AHA/ASA guidelines, the benefit of warfarin after stroke or TIA
in patients with sinus rhythm and cardiomyopathy characterized by systolic dysfunction
has not been established.

In mitral valve prolapse, long-term antiplatelet therapy is reasonable. In mitral annular
calcification, antiplatelet therapy can be considered. Those with mitral regurgitation can
be considered for warfarin or antiplatelet therapy.

In aortic valve disease, antiplatelet therapy may be considered. For mechanical
prosthetic valves, oral anticoagulation with warfarin (goal INR 2.5-3.5) is
recommended. For those with TIAs despite therapeutic INR, aspirin, 75-100 mg/d, can
be added to the regimen. For bioprosthetic valves, patients with TIA and no other
source of thromboembolism can be considered for oral anticoagulation with warfarin
(goal INR 2-3).

Large-Artery Atherosclerotic Disease
Intracranial Atherosclerosis

The 2010 AHA/ASA guidelines state the following for patients with stroke or TIA due to
50-99% stenosis of a major intracranial artery:

Aspirin at 50-325 mg/d, rather than warfarin, is recommended.

Maintenance of blood pressure of less than 140/90 mm Hg and total cholesterol less
than 200 mg/dL is recommended.

Extracranial/intracranial bypass surgery is not recommended.

Angioplasty or stent placement is investigational and of unknown utility.

Ipsilateral Carotid Artery Stenosis

Patients with TIA and ipsilateral carotid artery stenosis may be candidates for urgent (<
2 wk) carotid endarterectomy. In certain patients, carotid artery stenting is a
reasonable alternative. This can be discussed acutely or rapid follow-up arranged.

Extracranial Vertebral Stenosis

Patients with symptoms attributable to extracranial vertebral stenosis may be
candidates for endovascular treatment, and again, this should be arranged expediently
if available.

According to the AHA/ASA 2010 guidelines, optimal medical treatment for these
patients includes antiplatelet and statin therapies as well as risk factor modification.
This is also optimal medical treatment for patients with symptomatic extracranial
carotid disease.

Long-term Monitoring
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Patients selected for outpatient care should have a clear follow-up plan and stroke
prevention initiated as above, including antiplatelet medication and risk-factor
modification. Antiplatelet agents typically should be initiated as soon as intracranial
bleeding is ruled out. As above, the agent to be used varies with the patient and the
specific indication.

The following should be included in any long-term monitoring of TIA patients:

Antihypertensive control should be optimized for patients with hypertension.
Lipid control should be initiated, potentially including a statin agent.
Blood glucose control should be optimized for patients with diabetes.
A smoking-cessation strategy, which may include medication, should be initiated.
Heavy drinkers should eliminate or reduce alcohol consumption.
Overweight patients should be encouraged to lose weight.
All patients should be encouraged to exercise.
Medication Summary
Medical management is aimed at reducing both short- and long-term risk of stroke. Antithrombotic

therapy should be initiated as soon as intracranial hemorrhage has been ruled out, given the high
short-term risk of stroke following TIA.

Antiplatelet Agents
These agents inhibit platelet function by blocking cyclooxygenase and subsequent aggregation.

Aspirin

Aspirin blocks prostaglandin synthetase action, which, in turn, inhibits prostaglandin synthesis and
prevents formation of platelet-aggregating thromboxane A2.

Aspirin 25 mag/dipyridamole 200 mg (Aggrenox)

This combination may be superior to aspirin alone in preventing cardiovascular events following TIAs.
Aspirin irreversibly inhibits formation of cyclooxygenase, thus preventing formation of thromboxane
A2, a platelet aggregator and vasoconstrictor. Platelet inhibition lasts for the life of a cell
(approximately 10 d). Dipyridamole is a platelet adhesion inhibitor that possibly inhibits RBC uptake
of adenosine, itself an inhibitor of platelet reactivity.

In addition, it may inhibit phosphodiesterase activity leading to increased cyclic-3',5'-adenosine
monophosphate within platelets and formation of the potent platelet activator thromboxane A2. Each
capsule contains 25 mg aspirin and 200 mg dipyridamole, for a total of 50 mg aspirin and 400 mg
dipyridamole to be given per day.

Clopidogrel (Plavix)

Clopidogrel selectively inhibits ADP binding to platelet receptor and subsequent ADP-mediated
activation of glycoprotein GPIIb/llla complex, thereby inhibiting platelet aggregation.

Dipyridamole (Persantine)

Dipyridamole is administered to complement usual warfarin therapy. It inhibits platelet adhesion,
which may inhibit adenosine uptake by RBCs. It may increase cyclic-3',5'-AMP within platelets and
formation of the potent platelet activator thromboxane A2. In addition, it may reduce the risk of stroke
when used as monotherapy instead of aspirin.

Ticlopidine (Ticlid)

Ticlopidine is a second-line antiplatelet therapy for patients who cannot tolerate or do not respond to
aspirin therapy. In some circumstances, it can be an alternative to clopidogrel.
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Anticoagulant
Warfarin (Coumadin)

Warfarin interferes with hepatic synthesis of vitamin K-dependent coagulation factors. It is used for
prophylaxis and treatment of venous thrombosis, pulmonary embolism, and thromboembolic
disorders.

Pediatric GastroEnteritis

Background

Though often considered a benign disease, acute gastroenteritis remains a major
cause of morbidity and mortality in children around the world, accounting for 1.87
million deaths annually in children younger than 5 years, or roughly 19% of all child
deaths.Because the disease severity depends on the degree of fluid loss, accurately
assessing dehydration status remains a crucial step in preventing mortality. Luckily,
most cases of dehydration in children can be accurately diagnosed by a careful clinical
examination and treated with simple, cost-effective measures.

Pathophysiology

Adequate fluid balance in humans depends on the secretion and reabsorption of fluid
and electrolytes in the intestinal tract; diarrhea occurs when intestinal fluid output
overwhelms the absorptive capacity of the gastrointestinal tract. The 2 primary
mechanisms responsible for acute gastroenteritis are (1) damage to the villous
brush border of the intestine, causing malabsorption of intestinal contents and
leading to an osmotic diarrhea, and (2) the release of toxins that bind to specific
enterocyte receptors and cause the release of chloride ions into the intestinal
lumen, leading to secretory diarrhea.

However, even in severe diarrhea, various sodium-coupled solute co-transport
mechanisms remain intact, allowing for the efficient reabsorption of salt and water. By
providing a 1:1 proportion of sodium to glucose, classic oral rehydration solution (ORS)
takes advantage of a specific sodium-glucose transporter (SGLT-1) to increase the
reabsorption of sodium, which leads to the passive reabsorption of water. Rice- and
cereal-based ORS may also take advantage of sodium-amino acid transporters to
increase reabsorption of fluid and electrolytes.

History

The history and physical examination serve 2 vital functions:
(1) differentiating gastroenteritis from other causes of vomiting and diarrhea in children
(2) estimating the degree of dehydration.

In some cases, the history and physical examination can also aid in determining the
type of pathogen responsible for the gastroenteritis, though only rarely will this affect
management.
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Diarrhea: Duration of diarrhea, the frequency and amount of stools, the time since
last episode of diarrhea, and the quality of stools.

Frequent, watery stools are more consistent with viral gastroenteritis, whereas stools
with blood or mucus are indicative of a bacterial pathogen. Similarly, a long duration
of diarrhea (>14 d) is more consistent with a parasitic or noninfectious cause of
diarrhea.

Vomiting: Duration of vomiting, the amount and quality of vomitus (eg, food contents,
blood, bile), and time since the last episode of vomiting. When symptoms of vomiting
predominate, one should consider other diseases such as gastroesophageal reflux
disease (GERD), diabetic ketoacidosis, pyloric stenosis, acute abdomen, or urinary
tract infection.

Urination: Increase or decrease in frequency of urination measured by number of
wet diapers, time since last urination, color and concentration of urine, and presence
of dysuria. Urine output may be difficult to determine with frequent watery stools.
Abdominal pain: Location, quality, radiation, severity, and timing of pain, per report
of parents and/or child. In general, pain that precedes vomiting and diarrhea is more
likely to be due to abdominal pathology other than gastroenteritis.

Signs of infection: Presence of fever, chills, myalgias, rash, rhinorrhea, sore throat,
cough. These may indicate evidence of systemic infection or sepsis.

Appearance and behavior: Weight loss, quality of feeding, amount and frequency of
feeding, level of thirst, level of alertness, increased malaise, lethargy, or irritability,
quality of crying, and presence or absence of tears with crying.

Antibiotics: History of recent antibiotic use increases the likelihood ofClostridium
difficile.

Travel: History of travel to endemic areas may make prompt consideration of
organisms that are relatively rare in the United States, such as parasitic diseases or
cholera.

Physical

General: Weight, ill appearance, level of alertness, lethargy, irritability as depicted in
the video below.

Head, ears, eyes, nose, and throat (HEENT): Presence or absence of tears, dry or
moist mucous membranes, and whether the eyes appear

Cardiovascular: Heart rate and quality of pulses

Respiratory: Rate and quality of respirations (The presence of deep, acidotic
breathing suggests severe dehydration

Abdomen: Abdominal tenderness, guarding, and rebound, bowel sounds. Abdominal
tenderness on examination, with or without guarding, should prompt consideration of
diseases other than gastroenteritis.

Back: Flank/costovertebral angle (CVA) tenderness increases the likelihood of
pyelonephritis.

Rectal: Quality and color of stool, presence of gross blood or mucus

Extremities: Capillary refill time, warm or cool extremities
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Skin: Abdominal rash may indicate typhoid fever (infection with Salmonella typhi),
whereas jaundice might make viral or toxic hepatitis more likely. The slow return of
abdominal skin pinch suggests decreased skin turgor and dehydration , while a doughy
feel to the skin may indicate hypernatremia.

Causes 4asaua 48y oy zllad s Gud) 48 2a g

Identifying the specific etiologic agent responsible for the acute gastroenteritis rarely
changes management. However, it may be helpful to differentiate between viral,
bacterial, parasitic, and noninfectious causes of diarrhea.

By far, viruses remain the most common cause of acute gastroenteritis in children,
both in the developed and developing world. Rotavirus represents the most important
viral pathogen worldwide, responsible for 29% of all diarrhea-related deaths.Rotavirus
infection follows seasonal variation, with an increased incidence in winter and
decreased incidence in summer.

Viral gastroenteritis typically presents with low-grade fever and vomiting followed
by copious watery diarrhea (up to 10-20 bowel movements per day), with symptoms
persisting for 3-8 days.

In developed countries, bacterial pathogens account for a small portion, perhaps 2-
10%, of all cases of pediatric gastroenteritis.

Relative to viral gastroenteritis, bacterial disease is more likely to be associated with
high fevers, shaking chills, bloody bowel movements (dysentery), abdominal cramping,
and fecal leukocytes.

In developing countries, enterotoxigenic Escherichia coli (ETEC) remains the most
important bacterial cause of acute gastroenteritis in children, followed
byCampylobacter, Salmonella, and Shigella species, while also causing the majority of
traveler's diarrhea cases in all age groups.Unlike other bacterial causes of
gastroenteritis, ETEC is unlikely to cause dysentery.

Clostridium difficile has emerged as an important cause of antibiotic-associated
diarrhea in children. Any antibiotic can trigger infection with C difficile, though
penicillins, cephalosporins, and clindamycin are the most likely causes.Since 50% of
neonates and young infants are colonized with C difficile, symptomatic disease is
unlikely in children younger than 12 months.

Parasites remain yet another source of gastroenteritis in young children,
withGiardia and Cryptosporidium the most common causes in the United States.
Parasitic gastroenteritis generally present with watery stools but can be
differentiated from viral gastroenteritis by a protracted course or history of travel to
endemic areas.

Differential Diagnoses

Diabetic Ketoacidosis - Gastritis and Peptic Ulcer Disease -
Gilardiasis
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Hemolytic Uremic Syndrome - Hepatitis - Inflammatory Bowel Disease
- Pancreatitis

Pediatrics, Appendicitis - Pediatrics, Foreign Body Ingestion -
Pediatrics, Intussusception

Pediatrics, Pyloric Stenosis - Pediatrics, Urinary Tract Infections and
Pyelonephritis - Shock, Septic

Laboratory Studies

The vast majority of children presenting with acute gastroenteritis do not require serum
or urine tests, as they are unlikely to be helpful in determining the degree of
dehydration. In a meta-analysis of 6 studies, only serum bicarbonate (< 17) had
statistically significant positive and negative likelihood ratios for detecting moderate
dehydration.

Clinically significant electrolyte abnormalities are rare in children with moderate
dehydration. However, any child being treated with intravenous fluids for severe
dehydration should have baseline electrolytes, bicarbonate, and urea/creatinine drawn.
Laboratory tests are also indicated in patients with moderate dehydration whose
history and physical examination are inconsistent with straightforward gastroenteritis.

Fecal leukocytes and stool culture may be helpful in children presenting with
dysentery. Children older than 12 months of age with a recent history of antibiotic use
should have stool tested for C difficile toxins. Those with a history of prolonged watery
diarrhea (>14 d) or travel to an endemic area should have stool sent for ova and
parasites.

Any child with evidence of systemic infection should have a complete workup,
including CBC and blood cultures. If indicated, urine cultures, chest radiography,
and/or lumbar puncture should be performed.

Imaging Studies
Abdominal films are not indicated in the management of acute gastroenteritis. If the

clinician suspects a diagnosis other than acute gastroenteritis based on history and
physical examination findings, appropriate imaging modalities should be pursued.

Table 2. Assessment of Dehydration According to the World Health Organization*

Severe Dehydration Two of the following signs:
-Lethargic or unconscious
-Sunken eyes
-Not able to drink or drinking poorly
-Skin pinch goes back very slowly
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Some Dehydration Two of the following signs:
-Restless, irritable
-Sunken eyes
-Thirsty, drinks eagerly
-Skin pinch goes back slowly

No Dehydration Not enough of the above signs to classify as some or severe dehydration

Prehospital Care

Children with acute gastroenteritis rarely require intravenous access. In those
presenting with circulatory collapse due to severe dehydration or sepsis, intravenous
access should be obtained and followed by an immediate 20 mL/kg bolus of
normal saline.

Emergency Department Care

The American Academy of Pediatrics, the European Society of Pediatric
Gastroenterology and Nutrition (ESPGAN), and the World Health Organization all
recommend oral rehydration solution (ORS) as the treatment of choice for
children with mild-to-moderate gastroenteritis in both developed and developing
countries, based on the results of dozens of randomized, controlled trials and several
large meta-analyses.

Initial care in the emergency department should focus on correction of dehydration.
The type and amount of fluid given should reflect the degree of dehydration in the
child.

Minimal or no dehydration
No immediate treatment is required.

If the child is breastfed, the mother should be encouraged to breastfeed more
frequently than usual and for longer at each feed.

If the child is not exclusively breastfed, then oral maintenance fluids (including

clean water, soup, rice water, yogurt drink, or other culturally appropriate fluid)

should be given at a rate of approximately 500 mL/day for children younger than
2 years, 1000 mL/day for children aged 2-10 years, and 2000 mL/day for children
older than 10 years.

In addition, ongoing fluid losses should be replaced with 10 mL/kg body weight of
additional ORS for each loose stool and 2 mL/kg body weight of additional ORS for
each episode of emesis (both for breastfed and nonbreastfed children).

Mild-to-moderate dehydration

Children should be given 50-100 mL/kg of ORS over a 2- to 4-hour period to replace
their estimated fluid deficit, with additional ORS given to replace ongoing losses (10
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mL/kg body weight for each stool and 2 mL/kg body weight for each episode of
emesis).

After the initial rehydration phase, patients may be transitioned to maintenance fluids
as described above.

ORS should be given slowly by the caregiver or parent using a teaspoon, syringe, or
medicine dropper at a rate of 5 mL every 1-2 minutes. If tolerated by the patient, the
rate of ORS delivery can be increased slowly over time.

For patients who do not tolerate ORS by mouth, nasogastric (NG) feeding is a safe
and effective alternative.

Multiple clinical trials have found NG rehydration to be as efficacious as intravenous
rehydration, but more cost-effective and with fewer adverse events.

Patients should be reassessed frequently by the clinician to ensure adequacy of oral
intake and resolution of the various signs and symptoms of dehydration.

Severe dehydration

Severe dehydration constitutes a medical emergency requiring immediate resuscitation
with intravenous fluids. Intravenous access should be obtained,

And patients should be administered a bolus of 20-30 mL/kg lactated Ringer's (LR)
or normal saline (NS).

If pulse, perfusion, and/or mental status do not improve, a second bolus should be
administered.

After this, the patient should be given an infusion of 70 mL/kg LR or NS over 5
hours (children <12 months) or 2.5 hours (older children). If no peripheral veins
are available, an intraosseous line should be placed. Serum electrolytes, bicarbonate,
urea/creatinine, and glucose levels should be sent.

Once resuscitation is complete and mental status returns to normal, rehydration should
continue with ORS as described above, as it has been shown to decrease the rate of
hyponatremia and hypernatremia when compared with intravenous rehydration.

Type of ORS

A large CochraneDatabase of Systematic Reviews meta-analysis confirmed several
earlier studies showing that reduced osmolarity ORS (osmolarity < 250 mmol/L) is
associated with fewer treatment failures, lower stool output, and less frequent vomiting
compared with standard osmolarity ORS for patients with noncholera
gastroenteritis.However, patients with cholera appear to have higher rates of
hyponatremia with reduced osmolarity ORS compared with standard osmolarity ORS,
without any of the added benefits seen in patients with noncholera gastroenteritis.

In developing countries, clinicians can use WHO ORS sachets or a homemade
solution of 3 g (1 tsp) salt and 1Sg (6 tsp) sugar added to 1 liter of clean
water. <l sle 3 o S §llaab+ zla dlala
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New research suggests that polymer-based ORS, made from complex carbohydrates
such as rice, wheat, or maize, may reduce stool output and length of diarrhea
compared with glucose-based ORS. With these solutions, carbohydrates are slowly
digested in the small intestine, releasing glucose to facilitate sodium uptake without
adding a significant osmotic load to bowel contents

Feeding and nutrition

In general, children with gastroenteritis should be returned to a normal diet as
rapidly as possible. Early feeding reduces illness duration and improves
nutritional outcome.

Breastfed infants should continue breastfeeding throughout the rehydration and
maintenance phases of acute gastroenteritis. Formula fed infants should restart
feeding at full strength as soon as the rehydration phase is complete (ideally in 2-4 h).
Weaned children should restart their normal fluids and solids as soon as the
rehydration phase is complete. Fatty foods and foods high in simple sugars should
be avoided.

For most infants, clinical trials have found no benefit of lactose-free formulas over
lactose-containing formulas. Similarly, highly specific diets, such as the BRAT
(bananas, rice, applesauce, and toast) diet, have not been shown to improve
outcomes and may provide suboptimal nutrition for the patient.

Medication Summary

The goals of pharmacotherapy are to reduce morbidity, to prevent complications, and
for prophylaxis. Antidiarrheal (ie, kaolin-pectin) and antimotility agents (ie, loperamide)
are contraindicated in the treatment of acute gastroenteritis in children because of their
lack of benefit and increased risk of side effects, including ileus, drowsiness, and
nAUSEa. 5l |5k agi S8 4y prall Y 31 3 1S Ay 501 ST (e (41 5 ol QU (R OIS Vi 30 2 1 e
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Probiotics are live microbial feeding supplements commonly used in the treatment
and prevention of acute diarrhea. Possible mechanisms of action include synthesis of
antimicrobial substances, competition with pathogens for nutrients, modification of
toxins, and stimulation of nonspecific immune responses to pathogens. Two large
systematic reviews have found probiotics (especially Lactobacillus GG) to be effective
in reducing the duration of diarrhea in children presenting with acute

gastroenteritis. Because probiotic preparations vary widely, estimating the
effectiveness of any single preparation is difficult. i s2¥! gkl 8 caayl || (5 padl (§ sl L dalic
leie

One meta-analysis, including 18 published studies, all conducted in developing
countries, found zinc supplementation to be effective in reducing the duration and
severity of diarrhea in children with acute gastroenteritis. The WHO recommends zinc
supplementation (10-20 mg/d for 10-14 d) for all children younger than 5 years
with acute gastroenteritis, though little data exist to support this
recommendation for children in developed countries. G@s & ¥ lalia i}l pual
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Vaccines
Rotavirus vaccine (RotaTeq, Rotarix)

Clinical trials reported that the vaccines prevented 74-78% of all rotavirus
gastroenteritis cases, nearly all severe rotavirus gastroenteritis cases, and nearly all
hospitalizations due to rotavirus.

Antimicrobials

Because most cases of acute gastroenteritis in developed and developing countries
are due to viruses, antibiotics are generally not indicated.

Even in cases (eg, dysentery) where a bacterial pathogen is suspected, antibiotics
may prolong the carrier state (Salmonella) or may increase the risk of hemolytic uremic
syndrome (enterohemorrhagic E coli).

In patients with positive stool assays or high clinical suspicion for C difficile, the
offending antibiotic should be stopped immediately. Metronidazole (30 mg/kg/d
divided qid for 7 d) can be used as a first-line agent, with oral vancomycin reserved for
resistant infections.

Though generally not recommended for children younger than 8 years, tetracycline (50
mg/kg/d divided qgid for 3 d) and doxycycline (6 mg/kg single dose) remain the
treatment of choice for cholera. Alternative treatments with good efficacy include
erythromycin and ciprofloxacin.

For patients with ova and parasites confirming infection with Giardia, metronidazole
(35-50 mg/kg/d divided g8h) remains the drug of choice. Nitazoxanide oral
suspension (aged 1-3 y: 100 mg g12h for 3 d, aged 4-11 y: 200 mg q12h for 3 d) is as
effective as metronidazole and has the added benefit of treating other intestinal
parasites, such as Cryptosporidium.

Metronidazole (Flagyl)

Recommended as the treatment of choice for mild-to-moderate cases of C
difficilecolitis. Provides effective therapy, with reported response rates from 95-100%.

.Metronidazole IV may be administered to those patients who cannot tolerate PO
medications because of its potential to accumulate in the inflamed colon. 1V route is
not as effective as PO.

Nitazoxanide

Inhibits growth of C parvum sporozoites and oocysts and G lamblia trophozoites.
Elicits antiprotozoal activity by interference with the pyruvate: ferredoxin
oxidoreductase (PFOR) enzyme-dependent electron transfer reaction, which is
essential to anaerobic energy metabolism

Antiemetics
vitamin B6 for Pediatric
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Extrapyramidal syndrome

Further Inpatient Care

Inpatient admission should be considered for all children with acute gastroenteritis in
the following situations:

Signs of severe dehydration are present.

Caregivers are unable to manage oral rehydration or provide adequate care at home.
Substantial difficulties exist in administering ORS, such as intractable vomiting or
inadequate ORS intake.

Failure of treatment occurs, such as worsening diarrhea or dehydration, despite
adequate ORS intake.

Factors are present necessitating closer observation, such as young age, decreased
mental status, or uncertainty of diagnosis.

Children with mild-moderate dehydration, age < 6 months, or high frequency of
stools/vomits should be monitored in the emergency department for a minimum of 4-6
hours before discharge.

Further Outpatient Care

Parents should be instructed to continue providing maintenance ORS fluids at home as
needed. Breastfeeding and formula feeding should be continued for infants, and
children should be encouraged to return to a regular diet as rapidly as possible.
Parents should be instructed to look for the various signs of dehydration outlined
above, such as change in mental status, decreased urine output, sunken eyes,
absence of tears, dry mucous membranes, and slow return of abdominal skin pinch.
Parents should seek medical attention if dehydration returns, oral intake is inadequate,
or if their child develops worsening abdominal pain, fever >101°F, or prolonged
diarrhea lasting longer than 14 days.

Helicobacter Pylori

Background

In 1983, Warren (a biologist) and Marshall (a clinician) described Helicobacter pylori
(HP). At first, they named the bacterium Campylobacter pyloridis. Later, it was
named Campylobacter pylori. Since then, a large number of reports have been
produced on H pylori and its pathogenetic potential.

In fact, although peptic ulcer disease is the most studied disease related to H

pylori infection, this bacterium is seemingly involved in the pathogenesis of several
extragastric diseases, such as mucosa-associated lymphoid tissue lymphomas
(MALTomas), coronaritis, gastroesophageal reflux disease (GERD), iron deficiency
anemia, skin disease, and rheumatologic conditions. However, at present, many of
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these associations remain largely uncertain, and the debate to confirm or refute
causality related to these associations is still open.

H pylori infection occurs more frequently in developing countries than in industrialized
countries. H pylori strains differ in their potential to cause diseases. Although anyone
can develop a microscopic gastritis, only a minority of infected persons develop ulcers
or other diseases.

Pathophysiology

The most common route of H pylori infection is either oral-to-oral (stomach contents
are transmitted from mouth to mouth) or fecal-to-oral (from stool to mouth) contact.
Parents and siblings seem to play a primary role in transmission.

History

In the authors' opinion, no significant differences in the presence and frequency of
symptoms, such as nausea, vomiting, pain, heartburn, or diarrhea, occur in patients
who are infected with H pylori and patients who are not. No definite evidence
demonstrates a clear relationship between the symptoms of the H pylori -associated
gastritis and abdominal pain or dyspeptic symptoms from other conditions. Of patients,
30-35% have no symptoms.

Physical
No specific clinical signs have been described in patients with H pylori infection.

. Patients may feel dyspepsia or abdominal discomfort, such as during gastritis or with
epigastric pain (eg, duodenal ulcers).
. In some cases, patients may feel hungry in the morning and may have halitosis.
Causes

H pylori infection causes atrophic and even metaplastic changes in the stomach.

The bacterial adhesion appears to result in tyrosine phosphorylation and is specific for
gastric cells.

The adhesion of H pylori to the gastric cells causes a direct decrease in mucosal levels
of glutathione, a fundamental molecule in the maintenance of the cellular redox status
and in the molecular regulation of host immune responses.

However, the LPS of H pylori may induce the production of autoantibodies that are
able to worsen atrophy in the corpus mucosa and cause a concomitant increase in
parietal cell antibodies. Such events are accompanied by a decrease in anti-H
pylori immunoglobulin titers. This process leads to a scenario of severe atrophy without
bacterial colonization combined with high levels of autoantibodies against gastric
parietal cells.

A number of reports show the close association between H pylori infection and low-
grade gastric MALTomas.

Giannakis and colleagues demonstrated that H pylori may adapt to gastric stem cells,
influencing their biology and contributing to tumorigenesis of the stomach.

Differential Diagnoses

- Duodenal Ulcers - Gastric Cancer - Gastric Ulcers - Gastrinoma -
Gastritis, Acute
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Gastritis, Atrophic - Gastritis, Chronic - Gastritis, Stress-Induced -
Gastroesophageal Reflux Disease
Lymphoma, Non-Hodgkin

Laboratory Studies

H pylori fecal antigen test
This novel rapid test is based on monoclonal antibody immunochromatography of
stool samples. The test has been reported to be very specific (98%) and sensitive
(94%).
The results are positive in the initial stages of infection and can be used to detect
eradication after treatment.
Although the H pylori fecal antigen test is an interesting tool, information about the
cost of the test is pending.

Carbon 13 urea breath test
The carbon 13 urea breath test (UBT) is based on the detection of the products
created when urea is split by the organism.
Patients are asked to drink urea (usually with a beverage) labeled with a carbon
isotope (carbon 13 or carbon 14). After a certain duration, the concentration of the
labeled carbon is measured in the breath. The concentration is high only when
urease is present in the stomach. Because the human stomach does not produce
urease, such a reaction is possible only with H pylori infection.
The breath test is expensive but is becoming increasingly more available.
Other problems include false-negative results due to infection with coccoid forms of H
pylori that do not produce as much urease or intake of antibiotics, bismuth, histamine
2 (H2) blockers, or proton pump inhibitors.

H pylori serology
The serology test has a high (>90%) specificity and sensitivity. It is currently based
on the quantitation of immunoglobulin G antibodies againstH pylori by the means of
an enzyme-linked immunosorbent assay.
It is useful for detecting a newly infected patient, but it is not a good test for follow-up
of treated patients because the results do not indicate present infection with H pylori.
The antibody titer may remain elevated for a long time after H pylori eradication. The
number of false-positive results is age related and increases with age.

Medical Care

Only treat patients who have a test result positive for H pylori infection. Carefully
educate patients regarding the importance of completing the prescription and about the
potential adverse effects of the medication. Importantly, consider possible antibiotic
resistance when selecting the treatment regimen.

The US Food and Drug Administration has approved some regimens, which are now
accepted internationally, for the treatment of H pylori infection in patients with peptic
ulcer disease, both gastric and duodenal. These regimens are also known as triple
therapies and have reported cure rates from 85-90%.

Administer triple therapies for 10-14 days. The treatment regimens are omeprazole,
amoxicillin, and clarithromycin (OAC) for 10 days;

bismuth subsalicylate, metronidazole, and tetracycline (BMT) for 14 days;
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and lansoprazole, amoxicillin, and clarithromycin (LAC), which has been approved
for either 10 days or 14 days of treatment.

H pylori eradication rates were higher for a 7-day antibiotic regimen containing
lansoprazole, amoxicillin, and clarithromycin (LAC), when used as first-line therapy
compared with levofloxacin, amoxicillin, and lansoprazole (LAL).Additionally, LAC did
not achieve a higher rate of eradication than LAL as second-line therapy; thus,
consideration of the sequence of administering antibiotic regimens for H pylori is
important.

All the eradication treatments have a high incidence of certain adverse effects (eq,
nausea, metallic taste). If skin rash, vomiting, or diarrhea occurs, discontinue
treatment.

Surgical Care

Surgery is not required for patients with H pylori infection, but it may be considered in
patients with severe complications, such as cancer.

Medication Summary

The goals of pharmacotherapy are to eradicate the microorganism, to prevent
complications, and to reduce morbidity. Triple therapies are used. Worldwide,
accepted treatment regimens are BMT, LAC, and OAC. BMT regimen is based on the
administration of bismuth subsalicylate, metronidazole, and tetracycline. Add an H2-
receptor antagonist for an additional 4 weeks. LAC regimen is based on the
administration of lansoprazole, amoxicillin, and clarithromycin. OAC regimen is based
on the administration of omeprazole, amoxicillin, and clarithromycin.

Increasing resistance to antibiotics has made alternative treatments necessary. In a
phase 3 trial conducted by Malfertheiner et al, quadruple therapy (omeprazole plus a
single 3-in-1 capsule containing bismuth subcitrate potassium, metronidazole, and
tetracycline) was tested against standard therapy in adults with recorded H

pylori infection. This study suggests quadruple therapy provides superior eradication
with similar safety and tolerability to standard therapy.

Antidiarrheals

The approved antidiarrheal for this infection is bismuth subsalicylate. It has both antisecretory and
antimicrobial activity.

Bismuth subsalicylate (Bismatrol, Pepto-Bismol)

Has cytoprotective effect on Gl mucosa, probably due to stimulation of prostaglandin production and
modulation of immune response. In addition, has been demonstrated that some deposits (probably
bismuth salts) appear on both surfaces of the cell wall of H pylori after < 1 h. Such deposits induce
distortion and vacuolization of the bacterial cell and loss of adherence of H pylori from antral
epithelium.

Antibiotics Use agents known to be effective against H pylori.
Metronidazole (Flagyl)

Reduced to its active form intracellularly only by anaerobic organisms, then disrupts helical structure
of DNA and inhibits bacterial nucleic acid synthesis.
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Clarithromycin (Biaxin)

Inhibits bacterial growth, possibly by blocking dissociation of peptidyl tRNA from ribosomes, causing
RNA-dependent protein synthesis to arrest.

Amoxicillin (Amoxil)

Inhibits final stage of bacterial cell wall synthesis due to binding to specific PBPs on inner part of
bacterial wall, leading to bacterial lysis.

Proton pump inhibitors

Bind to proton pump of parietal cell, inhibiting secretion of hydrogen ions into gastric lumen. Relieve
pain and heal peptic ulcers more rapidly than H2 antagonists.

Lansoprazole

Works by inhibiting the H*/K* -ATPase enzyme system of gastric parietal cells.

Omeprazole

Decreases gastric acid secretion by inhibiting parietal cell H*/K* -ATP pump.

H2 receptor blockers

Reversible competitive blockers of histamine at H2 receptors, particularly those in gastric parietal
cells, wherein they inhibit acid secretion. H2 antagonists are highly selective, do not affect the H1
receptors, and are not anticholinergic agents. Proton pump inhibitors are usually preferred.

Ranitidine (Zantac)

Reduces basal and nocturnal gastric acid secretion by competitive inhibition of binding of histamine
to receptors (H2 receptor) on gastric parietal cells. Although not effective as single agents for the
eradication of H pylori, appears to increase systemic absorption of bismuth subsalicylate.

Famotidine

Competitively inhibits histamine at H2 receptor of gastric parietal cells, resulting in reduced gastric
acid secretion, gastric volume, and hydrogen ion concentrations.

Gout and pseudogout

Background

Gout and pseudogout are the 2 most common crystal-induced arthropathies. They are
debilitating illnesses in which recurrent episodes of pain and joint inflammation are
caused by the formation of crystals within the joint space and deposition of crystals in
soft tissue. If untreated, these disorders can lead to joint destruction and renal
damage. Rarely, gout can produce significant ocular findings.The incidence of age-
related macular degeneration (ARMD) is higher in patients with gout.

Gout is inflammation caused by monosodium urate monohydrate (MSU) crystals.
Pseudogout is inflammation caused by calcium pyrophosphate (CPP) crystals and is
sometimes referred to as calcium pyrophosphate disease (CPPD).
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Although gout is associated with hyperuricemia, the level of uric acid does not itself
precipitate gout; rather, acute changes in the level of uric acid cause gout. Most
individuals with hyperuricemia do not have gout, but if high uric acid levels go
untreated, 90% of patients develop gout within 30 years.

Hyperuricemia is found in 90% of individuals with gout, but it is also found in patients
taking diuretics and even in those taking low doses of aspirin.

Primary gout is related to underexcretion or overproduction of uric acid. Secondary
gout is related to myeloproliferative diseases or their treatment, therapeutic regimens
producing hyperuricemia, renal failure, renal tubular disorders, lead poisoning,
hyperproliferative skin disorders, enzymatic defects (eg, deficient hypoxanthine-
guanine phosphoribosyl transferase, and glycogen storage diseases).

Gout is definitively diagnosed based on the demonstration of urate crystals in
aspirated synovial fluid. Classic radiographic findings may also be diagnostic. (See
Workup).

Improvements in early diagnosis and the availability of definitive treatment have
significantly improved the prognosis of gout, as evidenced by the declining incidence of
disabling chronic tophaceous gout. However, tophaceous gout may still develop
because of misdiagnosis, poor management, medication intolerances, and/or poor
patient compliance.

Treatment of gout is important to relieve pain, prevent disease progression, and
prevent tissue deposition of uric acid (eg, in the kidneys) that may produce kidney
stones or urate nephropathy.

Treatment of the acute phase of pseudogout is identical to that of gout. Unlike gout,
however, no specific therapeutic regimen exists to treat the underlying cause of
pseudogout, but colchicine and hydroxychloroquine are effective for prophylaxis.

dslall a2« Historical background

Gout is one of the oldest diseases in the medical literature. Since the time of the
Greeks, many authors have written about gout as the result of personal excess; its
association with a diet rich in meat and alcohol gained it the sobriquet, “the king of
diseases and the disease of kings”. However, among the abstinent was John Milton,
who lived a life of rigorous self-discipline and yet, to his anger and despair, suffered
from what commonly was regarded as just punishment of the dissolute.

Pathophysiology

Gout can be considered a disorder of metabolism that allows uric acid/urate to
accumulate in blood and tissues. When tissues become supersaturated, the urate salts
precipitate, forming crystals. In addition, the crystals also are less soluble under acid
conditions, so any condition predisposing to acidosis also precipitates urate crystals.

Urate initially precipitates in the form of needlelike crystals. The light-retarding (phase-
shifting) characteristics of urate crystals allow them to be recognized by polarizing
microscopy.
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Many conditions and drugs have been associated with an increase in plasma (and
subsequent synovial) urate levels. A genetic predisposition for the disease exists.

Etiology

Gout develops in the setting of excessive stores of uric acid in the form of monosodium
urate. Uric acid is an end-stage by-product of purine metabolism. Humans remove uric
acid primarily by renal excretion.

When excretion is insufficient to maintain serum urate levels below the saturation level
of 6.8 mg/dL (with some variability depending on temperature and pH), hyperuricemia
may develop, and urate can crystallize and deposit in soft tissues.

Ninety percent of patients with gout develop excess urate stores due to an inability to
excrete sufficient amounts of normally produced uric acid in the urine (underexcretion).
The remaining patients either overconsume purines or produce excessive amounts of
uric acid endogenously (overproduction).

Overproduction of uric acid may also occur in disorders that cause high cell turnover
with release of purines, which are present in high concentration in cell nuclei. These
disorders include myeloproliferative and lymphoproliferative disorders, psoriasis,
hemolytic anemias, pernicious anemia, and ineffective erythropoiesis (as in B-12
deficiency). Cell lysis from chemotherapy for malignancies, especially those of the
hematopoietic or lymphatic systems, can raise uric acid levels, as can excessive
exercise and obesity.

Common causes of secondary gout due to underexcretion of uric acid include renal
insufficiency, lead nephropathy (saturnine gout), starvation or dehydration,
hypothyroidism, hyperparathyroidism, drugs, and chronic ethanol (especially beer and
hard liquor) abuse. These disorders should be identified and corrected, if possible.

Comorbidities, including hypertension, diabetes, renal insufficiency,
hypertriglyceridemia, hypercholesterolemia, diabetes, obesity, and early menopause,
are associated with a higher incidence of gout.

Foods that are rich in purines include anchovies, sardines, sweetbread, kidney, liver,
and meat extracts. Consumption of fructose-rich foods and beverages (eg, those
sweetened with high-fructose corn syrup) are associated with an increased risk of gout
in both men and women.

Individual gout flares are often triggered by acute increases or decreases in urate
levels that may lead to the production, exposure, or shedding of crystals that are not
coated with apo B or apo E. This can result from acute alcohol ingestion, acute
overindulgence in foods high in purines, rapid weight loss, starvation, trauma,
emotional stress, or hemorrhage.

Similarly, flares can be precipitated by additions of or changes in dosage of
medications that raise or lower uric acid levels, such as loop or thiazide
diuretics, aspirin, allopurinol, or uricosurics.
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Medications that increase uric acid levels via effects on renal tubular transport include
loop and thiazide diuretics, low-dose aspirin, and cyclosporine A. Agents that lower
levels of uric acid include radiocontrast dyes, xanthine oxidase inhibitors (eg,
allopurinol, febuxostat), and uricosurics (eg, probenecid, sulfinpyrazone).

Although the pathophysiology, clinical presentation, and acute-phase treatment of gout
and pseudogout are very similar, the underlying causes of the 2 diseases are very
different. Many cases of pseudogout are idiopathic, but pseudogout has also been
associated with aging, trauma, and many different metabolic abnormalities, the most
common of which are hyperparathyroidism and hemochromatosis. Pseudogout attacks
have been reportedly induced by etidronate disodium therapy and angiography.

Gout and renal disease

Although patients with gout often have other risk factors for renal disease, including
hypertension and diabetes, chronic urate nephropathy can contribute to renal
insufficiency. Chronic urate nephropathy in patients with chronic tophaceous gout can
result from the deposition of urate crystals in the medullary interstitium and pyramids,
resulting in an inflammatory reaction that can lead to fibrotic changes. This process is
characterized by hyperuricemia that is disproportional to the degree of renal
impairment and is associated with a benign urinary sediment.

Prognosis

Gout is associated with considerable morbidity, with acute episodes often causing
incapacitation. However, gout that is treated early and properly carries an excellent
prognosis if patient compliance is good.

With early treatment, gout should be totally controlled. If attacks recur, successful uric
acid adjustment (requiring lifelong use of uricosuric or allopurinol medication) usually
suppresses further activity. During the first 6-24 months of uricosuric or allopurinol
therapy, acute attacks of gout may occur.

Chronic injury to intra-articular cartilage leaves the joints more susceptible to
subsequent joint infections.

Draining tophi can become secondarily infected. Untreated chronic tophaceous gout
can lead to severe joint destruction and renal impairment. Deposition of MSU crystals
in the kidney can result in inflammation and fibrosis, leading to reduced renal function
or chronic nephropathy.

Acute attacks of pseudogout usually resolve within 10 days. Prognosis for resolutions
of acute attacks is excellent. Some patients experience progressive joint damage with
functional limitation.

Hyperuricemia and gout are associated with an increased overall likelihood of
mortality. Whether this is directly attributable to hyperuricemia or gout or to gout-
associated diseases (eg, insulin resistance, type 2 diabetes mellitus, abdominal
obesity, hypercholesterolemia, hypertension) has been much debated.

Although no evidence has shown that gout or hyperuricemia causes any of these
disorders, elevated urate levels have been shown to correlate with blood pressure in
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adolescents.Among middle-aged men, hyperuricemia with gout was a significant
independent risk for death due to cardiovascular disease.

Patient Education

Patients with severe hyperuricemia should avoid food with high purine content.
Moderation in food and alcohol is advised. Early recognition of acute attacks is critical,
as intervention with medication is much more effective earlier in the attack.

History

The spontaneous onset of pain, edema, and inflammation in the metatarsal-phalangeal
joint of the great toe (podagra) is highly suggestive of acute crystal-induced arthritis.
Podagra is the initial joint manifestation in 50% of gout cases. Eventually, it is involved
in 90% of cases.

[ Gout. Acute podagra due to gout in an elderly man. ]

Podagra is not synonymous with gout, however. Podagra may be observed in patients
with pseudogout, sarcoidosis, gonococcal arthritis, psoriatic arthritis, and reactive
arthritis.

Other than the great toe, the most common sites of gouty arthritis are the ankle, wrist,
and knee. In early gout, only 1 or 2 joints are usually involved. Consider the diagnosis
in any patient with acute monarticular arthritis of any peripheral joint except the
glenohumeral joint of the shoulder, in which a crystal-induced arthritis is more likely to
be due to pseudogout.

In addition to the shoulder, the most common sites of pseudogout arthritis are the knee
and wrist. Case reports have documented carpal tunnel syndrome as an initial
presentation of pseudogout.

Case reports of pseudogout forming masses in the spinal ligamentum flavum have
been documented.These have led to both single and multi-level myelopathy.

Although crystal-induced arthritis is most commonly monarticular, polyarticular acute
flares are not rare, and many different joints may be involved simultaneously or in rapid
succession. Multiple joints in the same limb often are involved, as when inflammation
begins in the great toe and then progresses to involve the midfoot and ankle.

Gout attacks begin abruptly and reach maximum intensity within 8-12 hours. The joints
are red, hot, and exquisitely tender; even a bed sheet on the swollen joint is
uncomfortable. The onset of symptoms in pseudogout is usually more insidious and
may occur over several days.

Untreated, the first attacks resolve spontaneously in less than 2 weeks. A history of
intermittent inflammatory arthritis, in which the joints return to normal between attacks,
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is typically caused by crystalline disorders and is characteristic of gouty arthritis early
in its course.

Gout initially presents as polyarticular arthritis in 10% of patients. Elderly women,
particularly women with renal insufficiency who are taking a thiazide diuretic, can
develop polyarticular arthritis as the first manifestation of gout. These attacks may
occur in coexisting Heberden and Bouchard nodes. Such patients may also develop
tophi more quickly, occasionally without prior episodes of acute gouty arthritis.

The pattern of symptoms in untreated gout changes over time. The attacks become
more polyarticular. Although more joints may become involved, inflammation in a given
joint may become less intense. More proximal and upper-extremity joints become
involved. Attacks occur more frequently and last longer.

Eventually, patients may develop chronic polyarticular arthritis, sometimes nearly
symmetrical, that can resemble rheumatoid arthritis. Indeed, chronic polyarticular
arthritis that began as an intermittent arthritis should prompt consideration of a
crystalline disorder in the differential diagnoses.

Acute flares of gout can result from situations that lead to increased levels of serum
uric acid, such as the consumption of beer or liquor, overconsumption of foods with
high purine content, trauma, hemorrhage, dehydration, or the use of medications that
elevate levels of uric acid. Acute flares of gout also can result from situations that lead
to decreased levels of serum uric acid, such as the use of radiocontrast dye or
medications that lower the levels of uric acid, including allopurinol and uricosurics.

Patients with gout are profoundly more likely to develop renal stones than are healthy
individuals (by a factor of 1000); therefore, they may have a history of renal colic and
of hematuria. Indeed, renal stones may precede the onset of gout in 40% of affected
patients. While 80% of these patients may have stones composed entirely of uric acid,
20% may develop calcium oxalate or calcium phosphate stones with a uric acid core.

Because gout is frequently present in patients with the metabolic syndrome (eg, insulin
resistance or diabetes, hypertension, hypertriglyceridemia, and low levels of high-
density lipoproteins) and because the presence of these associated disorders can lead
to coronary artery disease, these problems should be sought and treated in patients
diagnosed with gout.

Fever, chills, and malaise do not distinguish cellulitis or septic arthritis from crystal-
induced arthritis because all 3 illnesses can produce these signs and symptoms. A
careful history may uncover risk factors for cellulitis or septic arthritis, such as possible
exposure to gonorrhea, a recent puncture wound over the joint, or systemic signs of
disseminated infection.

Physical Examination

Patients with an acute attack of gout or pseudogout most often present with
involvement of a single joint. However, examine all joints to determine if the patient's
arthritis is monoarticular or polyarticular. Involved joints have all the signs of
inflammation: swelling, warmth, erythema, and tenderness.
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The erythema over the joint may resemble cellulitis; the skin may desquamate as the
attack subsides. The joint capsule becomes quickly swollen, resulting in a loss of
range of motion of the involved joint.

During an acute gout attack, patients may be febrile, particularly if it is an attack of
polyarticular gout.

However, look for sites of infection that may have seeded the joint and caused an
infectious arthritis that can resemble or coexist with acute gouty arthritis.

Migratory polyarthritis is a rare presentation. Polyarticular gout commonly involves the
small joints of the fingers and toes, as well as the knees. An inflammatory synovial
effusion may be present. Uncommonly, acute gout may present as carpal tunnel
syndrome.

Chronic arthritis with tenderness and swelling, with or without redness, warmth, or joint
damage, may be present.

Posterior interosseous nerve syndrome has been reported because of elbow
inflammation causing compression of the nerve. In patients presenting with a swollen
elbow and inability to extend the fingers actively, this should be considered. Treatment
with intra-articular steroids has led to resolution of the nerve palsy in a case report.

Tophi

Although gout typically causes joint inflammation, it can also cause inflammation in
other synovial-based structures such as bursae and tendons. Tophi are collections of
urate crystals in the soft tissues. They tend to develop after about a decade in
untreated patients who develop chronic gouty arthritis. Tophi tend to develop earlier in
women, particularly those receiving diuretics.

The classic location of tophi is along the helix of the ear but they can be found in
multiple locations, including the fingers, toes, prepatellar bursa, and along the
olecranon, where they can resemble rheumatoid nodules. Rarely, a creamy discharge
may be present.The finding of a rheumatoid nodule in a patient with a negative
rheumatoid factor result or a history of drainage from a nodule should prompt
consideration of gout in the differential diagnoses.

Complications
Complications of gout include the following:

Severe degenerative arthritis - Secondary infections

Urate or uric acid nephropathy - Nerve or spinal cord impingement -
Increased susceptibility to infection

Urate or uric acid nephropathy - Renal stones

Nerve or spinal cord impingement - Fractures

Diagnostic Considerations
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The history and physical examination alone cannot reliably determine the cause of
new-onset acute monoarticular arthritis. Septic arthritis, gout, and pseudogout can
present in very similar ways.

Certain clinical presentations are so characteristic of gout that attempts have been
made to accurately diagnose or exclude gout without joint aspiration. Janssens et
adeveloped a diagnostic rule for this purpose, which included the following:

Male sex - Previous arthritis attack
Onset within 1 day - Joint redness

First metatarsophalangeal joint involvement
Hypertension or one or more cardiovascular diseases
A serum uric acid level of more than 5.88 mg/dL

Differential Diagnoses

Arthritis as a Manifestation of Systemic Disease - Bursitis
Cellulitis - Chondrocalcinosis - Hyperparathyroidism
Nephrolithiasis - Paronychia - Rheumatoid Arthritis
Septic Arthritis - Tenosynovitis

Serum Uric Acid

Measurement of serum uric acid is the most misused test in the diagnosis of gout. The
presence of hyperuricemia in the absence of symptoms is not diagnostic of gout. In
addition, as many as 10% of patients with symptoms due to gout may have normal
serum uric acid levels at the time of their attack. Thus, the correct diagnosis of gout
can be missed if the joint is not aspirated. Remember that situations that decrease uric
acid levels can trigger attacks of gout. In such cases, the patient's prior medical
records may reveal prior elevations of uric acid.

Urinary Uric Acid

A 24-hour urinary uric acid evaluation is generally performed if uricosuric therapy is
being considered. If patients excrete more than 800 mg of uric acid in 24 hours while
eating a regular diet, they are overexcretors and thus overproducers of uric acid.
These patients (approximately 10% of patients with gout) require allopurinol instead of
probenecid to reduce uric acid levels.

Patients who excrete more than 1100 mg in 24 hours should undergo close renal
function monitoring because of the risk of stones and urate nephropathy.

In patients in whom probenecid is contraindicated (eg, those with a history of renal
stones or renal insufficiency), a 24-hour urine test of uric acid excretion does not need
to be performed because the patient clearly will need allopurinol.

Blood Studies

Obtaining an accurate measure of the patient's renal function before deciding on
therapy for gout is important, since the serum creatinine evaluation alone can
underestimate renal dysfunction in elderly patients or in patients with low muscle mass.
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Glucose measurement is useful because patients with gout are at an increased risk of
developing diabetes mellitus. Liver function studies are important because abnormal
results may affect the selection of therapy.

The WBC count may be elevated in patients during the acute gouty attack, particularly
if it is polyarticular.

Hypertriglyceridemia and low high-density lipoproteins are associated with gout.
Pseudogout attacks can be triggered by many metabolic abnormalities.

Thus, patients who have an initial attack of arthritis with CPP crystals should have a
workup including a chemistry screen; magnesium, calcium, and iron levels; and thyroid
function tests.

Radiography

Plain radiographs may show findings consistent with gout, but these findings are not
diagnostic. Early in the disease, radiographs are often normal or show only soft-tissue
swelling. Radiographic findings characteristic of gout, which generally do not appear
within the first year of disease onset, consist of punched-out erosions or lytic areas
with overhanging edges, as shown in the image below.

r
r

Gout. Radiograph of erosions with overhanging
edges.

Erosions with overhanging edges generally are considered pathognomonic for gout but
also can be found in amyloidosis, multicentric reticulohistiocytosis, and type
IIA hyperlipoproteinemia.

Haziness suggestive of tophi can be seen in late gout, and tophi may calcify.
Characteristics of erosions that are typical of gout but not of rheumatoid arthritis
include the following:

Maintenance of the joint space
Absence of periarticular osteopenia
Location outside the joint capsule

Gout. Plain radiograph showing chronic tophaceous gouty arthritis in the hands.
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Approach Considerations

Gout is managed in 3 stages: (1) treating the acute attack, (2) providing prophylaxis to
prevent acute flares, and (3) lowering excess stores of urate to prevent flares of gouty
arthritis and to prevent tissue deposition of urate crystals.

Treatment of Acute Attacks
The temptation to treat patients without a proven diagnosis must be resisted, as septic
arthritis may clinically resemble gout or pseudogouit.

Unrecognized septic arthritis can lead to loss of life or of limb. Distinguishing septic
arthritis from crystal-induced arthritis is not possible without an examination of joint
fluid.

Acute treatment of proven crystal-induced arthritis is directed at relief of the pain and
inflammation.

Nonsteroidal anti-inflammatory drugs (NSAIDs), colchicine, and ACTH are the
mainstays of treatment. The choice is based primarily on any concomitant health
problems (eg, renal insufficiency, peptic ulcer disease). Colchicine, a classic treatment,
is now rarely indicated.

Patients should be instructed to go on a diet if obese, to stop drinking beer, and to
avoid purine-rich foods.

Therapy to control the underlying hyperuricemia generally is contraindicated until the
acute attack is controlled (unless kidneys are at risk because of unusual uric acid
load). Further, control of hyperuricemia generally is not pursued for a single attack

Starting therapy to control hyperuricemia during an acute attack may intensify and
prolong the attack. If the patient has been on a consistent dose of probenecid or
allopurinol for more than 2 weeks at the time of the acute attack, the drug should be
continued at that dose during the attack.

For urate crystals within the ocular tissue, treatment is directed at reducing both
hyperuricemia and ocular inflammation.

Nonsteroidal anti-inflammatory drugs

NSAIDs are the drugs of choice in most patients with acute gout who do not have
underlying health problems. Although indomethacin is the traditional NSAID of choice
for acute gout (unless the patient is elderly, because of the potential for adverse CNS
effects in this age group), most NSAIDs can be used. Select an agent with a quick
onset of action, but do not use aspirin because it can alter uric acid levels and
potentially prolong and intensify an acute attack. Cyclooxygenase-2 (COX-2) inhibitors
have been used with success.

Avoid NSAIDs in patients who have a history of peptic ulcer disease or Gl bleeding,
patients with renal insufficiency, patients with abnormal hepatic function, patients
taking warfarin (selective COX-2 inhibitors can be used), and patients in the intensive
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care unit who are predisposed to gastritis. Use NSAIDs cautiously in patients with
diabetes and those who are receiving concomitant angiotensin-converting enzyme
(ACE) inhibitors.

NSAIDs are prescribed at full dosage for 2-5 days to control the acute attack, and the
dose is reduced to approximately one half to one fourth of that amount once the acute
attack is controlled. Taper the dose down over approximately 2 weeks.

Gout symptoms should be absent for at least 2 days before the NSAID is discontinued.
Anti-inflammatory therapy is continued (at low doses) for 6-18 months in patients
starting medication to lower uric acid levels, as this treatment precipitates gout in up to
50% of patients.

Patient compliance of only 20% indicates that repeated reinforcement of the treatment
regimen is necessary.

Colchicine

Although colchicine was once the treatment of choice for acute gout, it is now a
second-line approach because of its narrow therapeutic window and risk of toxicity.
Colchicine therapy must be initiated within 24 hours of onset of the acute attack to be
effective. When used in classic hourly dosing regimens in acute gout, colchicine
causes adverse Gl effects, particularly diarrhea and vomiting, in 80% of patients. This
dosing regimen has been superseded (see below).

Dosing recommendations for colchicine in acute gout therapy have been modified in
recent years because of an increased awareness of its toxicities. The most recent
recommendations have been trending toward lowered daily and cumulative doses.

Colchicine should not be used if the glomerular filtration rate (GFR) is less than 10
mL/min, and the dose should be decreased by at least half if the GFR is less than 50
mL/min. Colchicine should also be avoided in patients with hepatic dysfunction, biliary
obstruction, or an inability to tolerate diarrhea.

A clinical response to colchicine is not pathognomonic for gout and may occur in
patients with pseudogout, sarcoid arthropathy, psoriatic arthritis, or calcific tendonitis.

Prophylaxis

The standard dose of colchicines for prophylaxis is 0.6 mg bid, but lower doses have
also been suggested. In patients with renal insufficiency, this dose may need to be
decreased to daily or every-other-day administration. Even in prophylactic doses,
colchicines can cause marrow toxicity and neuromyopathy in the setting of renal
insufficiency.

Long-term use of colchicine can lead to a muscle weakness associated with elevated
levels of creatine kinase due to a drug-induced neuromyopathy, particularly in patients
with renal insufficiency.

Prophylaxis with colchicine can be started during an acute attack. Lowering uric acid
with either allopurinol or probenecid can precipitate attacks of gout. When used
prophylactically, colchicine can reduce such flares by 85%. Patients with gout may be
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able to abort an attack by taking a single colchicine tablet at the first twinge of an
attack.

Corticosteroids

Corticosteroids can be given to patients with gout who cannot use NSAIDs or
colchicine, but adrenocorticotropic hormone (ACTH) would be preferred. Steroids can
be given orally, intravenously, intramuscularly, intra-articularly, or indirectly via ACTH.

ACTH at 40 IU IM can be given to induce corticosteroid production by the patient's own
adrenal glands. Such a regimen does not depend on the patient to properly taper
prednisone.

Prednisone can be given at a dose of approximately 40 mg for 1-3 days and then
tapered over approximately 2 weeks. Tapering more rapidly can result in a rebound
flare. Prophylaxis for steroid adverse effects (eg, osteoporosis) is recommended.

Using parenteral corticosteroids confers no advantage unless the patient cannot take
oral medications.

Intra-articular, long-acting (depot) corticosteroids are particularly useful in patients with
a monoarticular flare to help reduce the systemic effects of oral steroids. Ensuring that
the joint is not infected prior to injecting intra-articular corticosteroids is particularly
important.

Treatment of Chronic Gout

In many cases, patients who have a first attack of gout should undergo therapy with
agents that lower uric acid, given the high risk for further inflammatory attacks and the
potential for destructive tophaceous deposition in the bone, synovium, and kidney,
even without episodes of acute inflammation. However, some rheumatologists
advocate waiting for the second attack to initiate therapy to lower uric acid levels
because not all patients experience a second attack and because some patients may
need to be convinced they need life-long therapy.

The risk of a second attack of gout after the first attack is 62% after 1 year, 78% after 2
years, and 93% after 10 years. The decision to begin therapy depends partly on the
baseline serum uric acid levels (>9 mg/dL denotes a higher risk for recurrent gouty
arthritis and tophi).

Long-term management of gout is focused on lowering uric acid levels. The goal of
therapy is to lower serum uric acid levels to approximately 6 mg/dL or less. A
prospective cohort study of 211 patients with gout found that maintenance of serum
uric acid levels below 6 mg/dl resulted in disappearance of urate crystals in synovial
fluid, resorption of tophi and cessation of acute attacks. Maintenance for 5 years is
apparently sufficient in the absence of tophi to permit complete dissolution of all urate
crystals. Use of diuretics is to be avoided, as they reduced ability to lower uric acid
levels below 7 mg/dl in 17% of study participants.

Avoiding the use of medications that elevate uric acid in patients with gout is prudent.
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Thus, in patients with hypertension, other agents are preferable to a thiazide diuretic.
The angiotensin receptor blocker losartan should be considered. Losartan (is
uricosuric at 50 mg/d. However, medications that elevate uric acid can still be used, if
required, by making appropriate adjustments of allopurinol or probenecid doses.

If the patient has tophaceous disease, probenecid should not be used. Urinary
alkalization and the recommendation to ingest copious amounts of fluid are adjunctive.

As both probenecid and allopurinol change serum and tissue uric acid levels, they may
predispose patients to acute gouty attacks. Colchicine or low-dose NSAID treatment is
used for 6-24 months to reduce this undesired effect. In patients who cannot take
colchicine or NSAIDs, low doses of prednisone can be considered.

Monotherapy with colchicine may help prevent flares of inflammatory arthritis but does
not prevent the accumulation of uric acid in the joints, which can lead to further joint
destruction.

Agents that lower uric acid levels should not be initiated during an acute attack,
because this may lead to a more intense and prolonged attack. Typically, they
should be started a few weeks after the attack has resolved and with the protection of
prophylactic colchicine to prevent another attack.

If the patient develops a gout flare after beginning therapy with a uric acid—lowering
agent, the agent should not be discontinued because this will only cause another flux
in the uric acid level, which may prolong and intensify the attack.

Some rheumatologists prefer probenecid whenever possible because it has fewer
significant adverse effects than allopurinol. Probenecid can be used in most middle-
aged patients with gout who are otherwise healthy. Patients who use probenecid
need to drink 2 L of fluid daily at the inception of therapy in order to reduce their
urinary concentration and thereby reduce the risk of renal stones

Allopurinol

Allopurinol blocks xanthine oxidase and thus reduces the generation of uric acid.
Therefore, it should be used in patients who overproduce uric acid and in patients at
risk of tumor lysis syndrome to prevent renal toxicity during therapy for malignancies. It
is the most effective urate-lowering agent. However, alcohol can interfere with the
effectiveness of allopurinol.

Approximately 3-10% of patients taking allopurinol develop dyspepsia, headache,
diarrhea, and/or pruritic maculopapular rash. Less frequently, patients taking
allopurinol can develop allopurinol hypersensitivity, which carries a mortality rate of 20-
30%.

Allopurinol is also associated with the drug rash with eosinophilia and systemic
symptoms (DRESS) syndrome. DRESS syndrome affects the liver, kidney, and skin. It
is a delayed-hypersensitivity response occurring 6-8 weeks after beginning allopurinol.
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The underlying mechanism is thought to be a cell-mediated immunity to allopurinol and
its metabolites. Although occurrence is 0.4 %, the rate of organ failure and death is
high. Treatment is with intravenous N- acetyl cysteine and steroids.

Allopurinol should be discontinued in patients who develop a rash. In patients with a
history of drug eruptions due to allopurinol, both oral and intravenous desensitization
regimens can be considered.

In most patients, start at 100 mg per day (50 mg in patients with renal insufficiency)
and adjust the dose monthly according to the uric acid level until the goal of a uric acid
level of 6 mg/dL or less is achieved.

Febuxostat

Febuxostat, a nonpurine selective inhibitor of xanthine oxidase, is a potential
alternative to allopurinol in patients with gout. Febuxostat is administered orally and is
metabolized mainly in the liver. In contrast, allopurinol and its metabolites are excreted
primarily by the kidney. Therefore, febuxostat can be administered in patients with
renal insufficiency with no dosage adjustment. Its efficacy and side-effect profile
otherwise appears similar to that of allopurinol.

Uricase

Nonrecombinant urate-oxidase (uricase) is used in Europe to prevent severe
hyperuricemia induced by chemotherapy in patients with malignancies, as well as in
selected patients with treatment-refractory gout. Short-term use of such agents in
patients with severe tophaceous could debulk the total-body urate load, allowing for
maintenance with probenecid or allopurinol.

Other therapeutic options

Patients with allopurinol hypersensitivity can often tolerate oxypurinol, which is a
metabolite of allopurinol. It is available on a "compassionate use" basis. Cross-
reactivity with allopurinol can occur.

Benzbromarone is an effective uricosuric agent that may eventually become available.
However, it can cause fulminant hepatotoxicity.

The angiotensin receptor blocker losartan and the triglyceride-lowering agent
micronized fenofibrate have moderately potent uricosuric effects. They should
therefore be considered in patients with gout who also require treatment for
hypertension and hypertriglyceridemia.

Vitamin C, with its uricosuric effect, may reduce the serum concentration of uric acid.
In one study, 500 mg/day for 2 months reduced uric acid by a mean of 0.5

mg/dL. Vitamin C treatment should be avoided with nephrolithiasis or urate
nephropathy, cystinuria, or penicillamine.

Diet and Activity

As uric acid is a breakdown product of purine, high-purine foods should be avoided, or
consumed only in moderation. Foods very high in purines include hearts, sweetbreads
(eg, pancreas, thymus), smelt, sardines, and mussels. Foods moderately high in
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purines include anchovies, trout, haddock, scallops, mutton, veal, liver, bacon, salmon,
kidneys, and turkey.

Purines are found in all protein foods. All sources of purines cannot and should not be
eliminated, but a low-protein diet may be helpful.

Overall, purine restriction reduces serum uric acid levels by only 1 mg/ml, at significant
psychological impact. Diet modifications are rarely able to lower uric acid levels
sufficiently to prevent further attacks and accumulation of urate.

Patients with gout should avoid beer and hard liquor because they elevate levels of
uric acid and therefore can precipitate attacks of gout. Indeed, heavy drinkers are
much more likely to have recurrent gout attacks, even with allopurinol therapy.
Moderate wine intake is not associated with an increased gout flares.

Increasing dairy intake, folic acid intake, and coffee consumption may reduce
gout flares.

Particularly because of the association of gout with atherosclerosis, the diagnosis of
gout may be a good time to advise a low-cholesterol, low-fat diet if otherwise
appropriate for the patient. While such a diet may help uric acid levels, such advice
should be given primarily to help prevent atherosclerosis.

Weight reduction in patients who are obese can improve hyperuricemia. Ketosis-
inducing diets (eg, fasting) should be avoided, however.

Guidelines for the management of gout have been issued by the American
College of Rheumatology (ACR) regarding the following

Urate-lowering therapy

Chronic tophaceous gouty arthropathy (CTGA)
Analgesic and anti-inflammatory management of acute gouty arthritis
Drug prophylaxis of acute attacks
Guidance on the use of febuxostat and pegloticase
Primary recommendation:

More intensive education of patients on diet, lifestyle choices, treatment objectives,

and management of comorbidities such as obesity, excessive alcohol intake,

urolithiasis, chronic kidney disease, uric acid overproduction, and lead intoxication.
First-line pharmacologic urate-lowering therapy:

ACR guidelines recommend treating patients with a xanthine oxidase inhibitor, such
as allopurinol, as the first-line pharmacologic urate-lowering therapy.
Recommended goal is to reduce serum urate to < 6 mg/dL; initial allopurinol dosage
should be no greater than 100 mg/day. This should be followed by a gradual increase
of the maintenance dose, which can safely exceed 300 mg even in patients with
chronic kidney disease.

Prescreening:
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To avoid allopurinol toxicity, the guidelines recommend considering HLA-B*5801
prescreening of patients at particularly high risk for severe adverse reaction to
allopurinol.

CTGA:

The ACR guidelines recommend combination therapy, with 1 xanthine oxidase
inhibitor (allopurinol or febuxostat) and 1 uricosuric agent, when target urate levels
are not achieved.
Use probenecid as an alternative first-line urate-lowering drug in the setting of
contraindications or intolerance to at least 1 xanthine oxidase inhibitor (except in
patients with creatinine clearance < 50 mL/min).
Use pegloticase in patients with severe gout disease who do not respond to standard
urate-lowering therapy.

Therapy and prophylactic anti-inflammatory treatment for acute gouty arthritis:

Initiate pharmacologic therapy within 24 hours of onset of an acute gouty arthritis
attack while continuing urate-lowering therapy without interruption.

Nonsteroidal anti-inflammatory drugs (NSAIDSs), corticosteroids, or oral colchicine is
the recommended first-line treatment for acute gout; combinations of these
medications can be used for severe or unresponsive cases.

To prevent acute gout flares that may accompany the early stages of urate-lowering
therapy, the ACR guidelines recommend oral colchicine or low-dose NSAIDs, as long
as there is no medical contraindication or lack of tolerance.

Long-Term Monitoring

After diagnosis and treatment of an acute gouty arthritis episode, the patient should
return for a follow-up visit in approximately 1 month to be evaluated for therapy to
lower serum uric acid levels.

If uric acid—lowering therapy is begun, patients should be seen every 1-2 months while
adjusting the dose of medications to achieve the target uric acid level of 5-6 mg/dL.
Once this level is achieved and maintained, patients can be seen every 6-12 months.

Crying Babies
There's no getting around it: Babies cry. It's how they communicate hunger, pain, fear,
a need for sleep, and more.

So how are parents supposed to know what their baby is trying to tell them? It can be
tricky to interpret your child’s cries, especially at first.

Here are the most common reasons babies cry. If your little one is wailing and you
don't know why, work your way down the list. Chances are you'll find something that
helps.

1. Hunger
This is probably the first thing you think of when your baby cries.
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Learning to recognize the signs of hunger will help you start your baby's feedings
before the crying stage. Some signs to watch for in newborns: fussing, smacking of
lips, rooting (a newborn reflex that causes babies to turn their head toward your hand
when you stroke their cheek), and putting their hands to their mouth.

2. A dirty diaper

Some babies let you know right away when they need to be changed. Others can
tolerate a dirty diaper for quite a while.

3. Needs sleep

Aren't babies lucky? When they're tired they can simply go to sleep — anytime,
anywhere. Or so adults like to think.

In reality, it's harder for them than you might think. Instead of nodding off, babies may
fuss and cry, especially if they're overly tired.

4. Wants to be held

Babies need a lot of cuddling. They like to see their parents' faces, hear their voices,
and listen to their heartbeats, and can even detect their unique smell. Crying can be
their way of asking to be held close.

You may wonder if you'll spoil your baby by holding him so much, but during the first
few months of life that isn't possible. To give your arms some relief, try wearing your
baby in a front carrier or sling.

5. Tummy troubles (gas, colic, and more)

Tummy troubles associated with gas or colic can lead to lots of crying. In fact, the
rather mysterious condition called colic is defined as inconsolable crying for at least
three hours a day, at least three days a week, at least three weeks in a row.

If your baby often fusses and cries right after being fed, he may be feeling some sort of
tummy pain. Many parents swear by over-the-counter anti-gas drops for babies or
gripe water (made from herbs and sodium bicarbonate). Get your doctor's okay before
using either of these.

Milestones

Even if your baby isn't colicky and has never been fussy after eating, an occasional
bout of gas pain can make him miserable until he works it out. If you suspect gas, try
something simple to eliminate it such as putting him on his back, holding his feet, and
moving his legs in a gentle bicycling motion.

Discover other possible causes of babies abdominal pain, including reflux, stomach flu, milk
allergy, lactose intolerance, constipation, and intestinal blockage.

7. Too cold or too hot
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When your baby feels chilly, such as when you remove his clothes to change a diaper or
clean his bottom with a cold wipe, he may protest by crying.

Newborns like to be bundled up and kept warm — but not too warm. As a rule, they're
comfortable wearing one more layer than you need to be comfortable. Babies are less
likely to complain about being too warm than about being too cold, and they won't cry
about it as vigorously.

8. Something small

Babies can be troubled by something as hard to spot as a hair wrapped tightly around
a tiny toe or finger, cutting off circulation. (Doctors call this painful situation a "hair
tourniquet,” and it's one of the first things they look for if a baby seems to be crying for
no reason.)

Some babies are extra sensitive to things like scratchy clothing tags or fabric.And they
can be very picky (understandably) about subtleties ranging from the position they're
held in to the bottle you offer.

9. Teething

Teething can be painful as each new tooth pushes through tender young gums. Some
babies suffer more than others, but all are likely to be fussy and tearful at some point
along the way.

If your baby seems to be in pain and you're not sure why, try feeling his gums with
your finger. You may be surprised to discover the hard nub of a baby tooth on its way
in.

On average, the first tooth breaks through between 4 and 7 months, but it can happen
earlier.

10. Wants less stimulation

Babies learn from the stimulation of the world around them, but sometimes they have
ahard time processing it all — the lights, the noise, being passed from hand to hand.
Crying can be a baby's way of saying, "I've had enough."

Many newborns enjoy being swaddled. It seems to make them feel more secure when
the world gets overwhelming. If your baby's too old for swaddling or doesn't like it, try
retreating to a serene spot and letting your baby vent for a while to manage a
meltdown.

11. Wants more stimulation

A "demanding" baby may be outgoing and eager to see the world. And often the only
way to stop the crying and fussing is to stay active. This can be exhausting for you!

Try "wearing" your baby in a sling, front carrier, or backpack
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Plan plenty of activities. Hang out with other parents with babies. Go on regular outings
to kid-friendly places, whether that's your local playground, a children's museum, or the
Z0o0.

12. Not feeling well

If you've met your baby's basic needs and comforted him and he's still crying, he could
be coming down with something. You may want to check his temperature to rule out a
fever and be alert for other signs of illness.

The cry of a sick baby tends to be distinct from one caused by hunger or frustration. If
your baby's crying "just doesn't sound right," trust your instincts and call or see a
doctor.
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