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Organ system 0 points 1 point 2 points 3 points 4 points

Brain

GCS 15 (or
thumbs-up,
fist, peace
sign)

GCS 13–14 OR
localizing to pain
OR drugs to
treat delirium

GCS 9–12 OR
withdrawal to
pain

GCS 6–8 OR
flexion to pain

GCS 3–5 OR
extension to pain /
no response to pain
/ generalized
myoclonus

Respiratory
PaO₂/FiO₂
>300 mmHg
(>40 kPa)

≤300 mmHg
(≤40 kPa)

≤225 mmHg (≤30
kPa)

≤150 mmHg (≤20
kPa) + advanced
ventilatory
support

≤75 mmHg (≤10 kPa)
+ advanced
ventilatory support
OR ECMO

Cardiovascular

MAP ≥70
mmHg, no
vasopressor/
inotrope

MAP <70 mmHg,
no vasopressor/
inotrope

Low-dose
vasopressor: NE
+ Epi ≤0.2
µg/kg/min, OR
any dose of
another
vasopressor/
inotrope

Medium-dose
NE + Epi >0.2–
≤0.4 µg/kg/min,
OR low-dose
NE/Epi ≤0.2 +
another
vasopressor/
inotrope

High-dose NE + Epi
>0.4 µg/kg/min, OR
medium-dose >0.2–
≤0.4 + another
vasopressor/inotro
pe, OR mechanical
circulatory support

Liver
Bilirubin ≤1.2
mg/dL

≤3.0 mg/dL ≤6.0 mg/dL ≤12.0 mg/dL >12 mg/dL

Kidney
Creatinine ≤1.2
mg/dL

Creatinine ≤2.0
mg/dL OR urine
output <0.5
mL/kg/h for 6–12
h

Creatinine ≤3.5
mg/dL OR urine
output <0.5
mL/kg/h ≥12 h

Creatinine >3.5
mg/dL OR urine
output <0.3
mL/kg/h ≥24 h
OR anuria ≥12 h

Receiving RRT OR
fulfills criteria for
RRT

Hemostasis
Platelets >150
×10³/µL

≤150 ×10³/µL ≤100 ×10³/µL ≤80 ×10³/µL ≤50 ×10³/µL

SEPSIS

Sepsis = infection + life-threatening organ dysfunction due to dysregulated host response.
Operationally: acute SOFA ↑ ≥2 in the setting of suspected/confirmed infection. (Sepsis 3)
Septic shock: sepsis + vasopressor requirement to maintain MAP ≥65 mmHg + lactate >2
mmol/L, despite adequate volume resuscitation. 
“Severe sepsis” used in Sepsis 2 definition, now obsolete terminology in sepsis 3.

SOFA 2 Scoring System
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Treatment Role Key exam trap

Lorazepam First-line
benzodiazepine

Adequate early dosing is crucial

Midazolam First-line, especially IM
if no IV

Useful prehospital

Diazepam Benzodiazepine option Rapid redistribution

Levetiracetam Second-line Few interactions

Fosphenytoin Second-line Cardiac/BP monitoring

Valproate Second-line Avoid/caution in significant hepatic disease

Propofol Refractory SE
anesthetic

Hypotension; PRIS with prolonged/high-dose
therapy

Midazolam infusion Refractory SE Accumulation/hypotension

Phenobarbital/barbitur
ate

Refractory/super-
refractory

Respiratory/cardiovascular depression

Pyridoxine Hydrazine/isoniazid SE Specific toxicologic antidotal therapy

CRITICAL CARE MEDICINE 1
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Location Classic association

Putamen/basal ganglia Chronic hypertension

Thalamus Hypertension

Pons Hypertension; often severe

Cerebellum Hypertension; rapid deterioration/hydrocephalus

Lobar CAA, anticoagulation, tumor/AVM etc.

CRITICAL CARE MEDICINE 1
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Category Important causes Clinical clue

A — Alcohol / acidosis
Toxic alcohols, severe
metabolic acidosis

Osmolar or anion gap, acid–
base disturbance

E — Epilepsy / electrolytes
Nonconvulsive status, Na/Ca
abnormalities

Subtle twitching, gaze
deviation; EEG needed

I — Insulin
Hypoglycemia, severe
hyperglycemia

Bedside glucose

O — Opiates / oxygen
Opioids, hypoxia,
hypercapnia

Respiratory depression,
abnormal blood gas

U — Uremia Uremic encephalopathy
Renal failure, metabolic
abnormalities

T — Trauma / temperature
Intracranial hemorrhage, TBI,
hypothermia, heat illness

Trauma history, abnormal
temperature

I — Infection
Meningitis, encephalitis,
sepsis-associated
encephalopathy

Fever, meningism, systemic
infection

P — Poisoning / psychiatric
mimics

Sedatives, toxic drugs;
psychogenic
unresponsiveness as a
diagnosis of exclusion

Toxidrome, medication
history

S — Stroke / seizure / shock
Brainstem stroke, ICH, SAH,
postictal state, shock

Focal deficits, pupil
abnormalities, hypotension

CRITICAL CARE MEDICINE 1

CAUSES OF COMA 

Other key causes: hepatic encephalopathy, adrenal crisis, thiamine deficiency, cerebral venous
thrombosis and posterior reversible encephalopathy syndrome (PRES).



Pattern Diagnosis to consider

Coma + hypoglycemia Hypoglycemic encephalopathy

Coma + pinpoint pupils Opioid / pontine lesion

Coma + anisocoria Mass effect/uncal herniation

Coma + fever + meningism CNS infection

Coma + asterixis/flapping Metabolic encephalopathy

Coma + seizure activity SE/NCSE

Coma + trauma TBI/ICH

Coma + SAH Hydrocephalus/ICP/early brain injury

Coma + ICH Hematoma expansion/IVH/ICP

Coma + normal CT + persistent unexplained
state

Metabolic/toxic/NCSE → MRI/EEG

CRITICAL CARE MEDICINE 1
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Intervention Role Exam trap

Norepinephrine
Neurogenic shock / MAP
augmentation

Often preferred in
cervical/high thoracic SCI

Phenylephrine Vasopressor Pure α → does not treat
bradycardia

Atropine Symptomatic bradycardia Does not correct vasodilation

LMWH VTE prophylaxis IVC filter ≠ routine
prophylaxis

Methylprednisolone Not routinely recommended Major exam trap

Early
decompression/stabilization

Mechanical
compression/instability

Timing individualized

CRITICAL CARE MEDICINE 1

RAPID DRUG TABLE

NEUROMUSCULAR DISORDERS IN THE CRITICALLY ILL 

ICU-acquired weakness (ICUAW) = new diffuse weakness developing during critical
illness.
Major entities: CIP + CIM + critical illness neuromyopathy.
Classic setting: sepsis/MODS + prolonged ICU stay + mechanical ventilation +
immobilization + corticosteroids/neuromuscular blockers.
Major clinical consequence → prolonged ventilator dependence + difficult weaning +
prolonged rehabilitation.
Always distinguish from GBS, myasthenia, spinal cord disease, residual sedation/NMB
and electrolyte disorders.



Intervention Main mechanism Primary use Exam trap

FiO₂ ↑ inspired O₂ Hypoxemia
Doesn't recruit
alveoli

PEEP Prevents alveolar collapse
Hypoxemic
failure/ARDS

Excess →
hypotension/RV
strain

↓ VT ↓ alveolar strain ARDS
Use PBW, not
actual weight

↑ RR ↑ minute ventilation Hypercapnia
Can worsen
auto-PEEP

Proning
Better V/Q + more
homogeneous stress

Severe ARDS >12 h/day

NIV
Positive-pressure support
without ETT

Selected
respiratory
failure

Not for inability
to protect
airway

SBT Tests spontaneous breathing Liberation
RSBI not
mandatory

CRITICAL CARE MEDICINE
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Complication Classic clue Key diagnostic test

Papillary muscle
rupture → acute MR

Acute pulmonary edema + shock + new
murmur

Echo

Ventricular septal
rupture

Acute pulmonary edema + loud pansystolic
murmur

Echo + L→R shunt

LV free-wall rupture Shock/tamponade picture
Echo → pericardial
effusion

5. MECHANICAL COMPLICATIONS 

VSD 
AMI → acute pulmonary edema + loud pansystolic murmur

 ↓
 urgent echo

 ↓
RV overload + L→R shunt

 ↓
Ventricular septal rupture

VSD rupture is rare, often developing within 24 h after infarction, and requiring urgent surgical
evaluation.

6. DIFFERENTIAL — AMI SHOCK

Feature
LV pump

failure
RV

infarction
VSD Acute MR Tamponade

Pulmonary
edema

+++
Usually
absent

+++ +++ Variable

Murmur — —
Loud
pansystolic

New systolic —

Echo ↓ LV function
RV
dysfunction

L→R shunt MR
Pericardial
effusion

JVP ↑ ↑↑ ↑ ↑ ↑

Key trap
Don't miss
mechanical
cause

Fluids may
help

Post-MI
acute
deterioration

Papillary
muscle
rupture

Free-wall
rupture

CRITICAL CARE MEDICINE

Echocardiograph
y is key for

identifying pump
failure and
excluding

tamponade,
massive PE and

valvular
regurgitation.
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Feature
Type 1 –

Hypoxemic
Type 2 –

Hypercapnic
Type 3 –

Perioperative
Type 4 – Shock-

associated

Primary defect
Oxygenation
failure

Ventilation
failure

Atelectasis →
V/Q mismatch

Respiratory muscle
hypoperfusion/fatigue

PaO₂ ↓↓↓ ↓ / variable ↓ ↓ / variable

PaCO₂
Normal/↓
initially

↑
Usually normal/
↓ initially

Variable; may ↑

pH
Usually
normal/alkalotic
initially

↓ in acute
Usually normal
initially

Metabolic acidosis may
coexist

A–a gradient ↑
Normal in pure
hypoventilation

↑ Usually ↑

Typical causes

Pneumonia,
ARDS,
pulmonary
edema, PE

COPD, CNS
depression,
neuromuscular
disease, severe
asthma

Postoperative
atelectasis,
anesthesia,
pain/splinting

Septic/cardiogenic shock,
severe systemic illness

Main problem
O₂ can't get into
blood

CO₂ can't get
out

Reduced lung
volume/recruit
ment

Demand > respiratory
muscle perfusion

Typical clinical
clue

Severe
hypoxemia

Hypercapnia +
acidemia

Post-op
hypoxemia

Shock + tachypnea/work of
breathing

Major treatment
principle

O₂ + treat lung
pathology

Ventilatory
support + treat
cause

Recruitment,
analgesia,
mobilization, O₂

Treat shock + respiratory
support

NIV relevance
Selected
patients

Very important Selected
Selected; failure threshold
low

Intubation
trigger

Refractory
hypoxemia

Severe
acidosis/exhaus
tion/altered
sensorium

Progressive
failure

Persistent shock +
respiratory failure

CRITICAL CARE MEDICINE 1

Severe hypoxemia with poor improvement despite high FiO₂ → think SHUNT.
Alveolar ventilation: VA=(Tidal Volume−Dead Space)×RR 

Exam pearl: Increasing RR does not necessarily correct hypercapnia if dead-space ventilation is very high.



Feature ARDS Cardiogenic pulmonary
d

Primary mechanism ↑ permeability ↑ hydrostatic pressure

LV dysfunction Not required Often present

PCWP Usually ≤18 mmHg historically Usually >18 mmHg

Edema fluid Protein-rich Relatively protein-poor

CXR Bilateral opacities Bilateral edema

Kerley lines Less typical May occur

Cardiomegaly Usually absent Often present

Response to diuresis Variable Usually improves

Hypoxemia Often severe Variable

Intervention Purpose Exam trap

Low VT ventilation ↓ volutrauma Use PBW

PEEP Prevent alveolar collapse
Excessive PEEP can cause
overdistension/hemodynamic
compromise

Proning Improve oxygenation + reduce VILI Most important in severe ARDS

Conservative fluid
strategy

Limit pulmonary edema Don't compromise perfusion

Neuromuscular
blockade

Facilitate controlled ventilation in
selected patients

Not mandatory for every ARDS patient

Corticosteroids
May be used in selected ARDS
protocols

Regimen/timing matters

VV-ECMO
Rescue severe refractory
hypoxemia

Requires appropriate selection and
expertise

CRITICAL CARE MEDICINE 1
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DRUG / TREATMENT TABLE



Treatment Asthma COPD Exam pearl

SABA ⭐⭐⭐ ⭐⭐⭐ Rapid bronchodilation

Ipratropium Severe exacerbation ⭐⭐⭐ Particularly important in acute COPD

Systemic steroids ⭐⭐⭐ ⭐⭐⭐ Give early in significant exacerbations

ICS
Foundation of
controller therapy

Selected patients
ICS monotherapy is not COPD's usual
cornerstone

LABA
Use with ICS-
containing regimen

⭐⭐⭐ Long-acting bronchodilation

LAMA Add-on Major COPD therapy Tiotropium = classic LAMA

MgSO₄ IV Severe acute asthma Not routine Bronchodilator adjunct

Antibiotics Not routine
Selected
exacerbations

Think bacterial features

NIV Selected Major role
Especially COPD + acute respiratory
acidosis

CRITICAL CARE MEDICINE 1
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Clinical setting Common bacterial causes Empiric treatment

Community-acquired
meningitis

S. pneumoniae; N. meningitidis Ceftriaxone + Vancomycin

Elderly / immunocompromised
S. pneumoniae; Listeria
monocytogenes; Gram-
negative bacilli

Ampicillin + 3rd-generation
cephalosporin ± Vancomycin

Nosocomial / post-
neurosurgical meningitis

Gram-negative bacilli,
including Pseudomonas; S.
aureus; coagulase-negative
staphylococci

Vancomycin + ceftazidime

CRITICAL CARE MEDICINE 1

Meningococcal meningitis
Clinical pattern: Fever + headache + neck stiffness ± Petechiae/purpura → meningococcemia

Progression:                   
 Endotoxin → cytokines → endothelial injury → capillary leak → shock → DIC → multiorgan failure

Diagnostic clue
CSF Gram stain (sensitivity up to 90%)
 → Gram-negative diplococci
 → highly suggestive of N. meningitidis

Treatment
Adult 18–50 yr: Ceftriaxone 2 g IV q12h (first-line empiric therapy)
>50 yr: Add ampicillin → covers Listeria.
Once meningococcemia is confirmed, switch to penicillin G when appropriate.

Complications: Waterhouse–Friderichsen syndrome
→ endothelial injury
 → DIC + shock + multiorgan failure

Meningococcemia
 → purpura fulminans + adrenal hemorrhage + multiorgan failure



Feature Encephalitis Meningitis Brain abscess
Autoimmune
encephalitis

Altered
sensorium

Prominent Variable Variable Prominent

Seizures Common Possible Common Very common

Focal deficit Possible Less typical Common Possible

MRI
Parenchymal
lesions

Often normal Ring-enhancing
Limbic/other
patterns

CSF Inflammatory Inflammatory Variable
Often
mild/normal

Key clue
Brain
dysfunction

Meningeal
syndrome

Mass lesion
Psychiatric +
seizures

CRITICAL CARE MEDICINE 1

4. IMPORTANT DIFFERENTIALS

5. PATHOPHYSIOLOGY
Virus enters CNS
 → neuronal/glial infection
 → innate immune activation
 → cytokine-mediated inflammation
 → cerebral edema + neuronal injury
 → seizures + altered consciousness + focal deficits
 → severe cases → raised ICP/herniation
6. ETIOLOGY — RAPID PATTERN RECOGNITION
Infectious

HSV-1 → classic sporadic encephalitis
VZV → encephalitis ± vasculopathy
Enteroviruses
Arboviruses
Rabies
Japanese encephalitis
HIV/CMV/HHV-6 in immunocompromised

HSV can cause life-threatening encephalitis, particularly in
 immunocompromised patients; VZV can also cause encephalitis
 and disseminated CNS disease.

Noninfectious
Anti-NMDA receptor encephalitis
LGI1
CASPR2
GABA-B
Paraneoplastic encephalitis
ADEM



Organism Classic presentation Treatment principle

Vibrio cholerae Profuse “rice-water” diarrhea
Aggressive rehydration ± antibiotic in severe
disease

ETEC Traveler's watery diarrhea
Usually supportive; antibiotic in selected severe
cases

Shigella Fever + bloody diarrhea/tenesmus Antibiotic if indicated

Campylobacter
Fever + inflammatory/bloody
diarrhea

Usually supportive; antibiotics for severe/high-
risk disease

Salmonella Fever ± diarrhea
Supportive; antibiotics for invasive/high-risk
disease

STEC/EHEC Bloody diarrhea, often little fever
Avoid antibiotics + antimotility drugs; monitor
HUS

C. difficile
Antibiotic-associated watery
diarrhea

Specific CDI therapy

Giardia Foul-smelling, greasy diarrhea Antiprotozoal therapy

Entamoeba
histolytica

Dysentery Tissue-active + luminal therapy

CRITICAL CARE MEDICINE 1



7. Management

Prevention and infection control
Contact precautions: gloves and gown; isolate or cohort according to institutional policy.
Hand hygiene: soap and water is particularly important when spore contamination is
suspected or during outbreaks; alcohol alone does not kill spores.
Environmental cleaning
Antimicrobial stewardship: minimize unnecessary clindamycin, fluoroquinolones,
cephalosporins and broad-spectrum antibiotics.

Intervention Mechanism / role Exam trap

Oral vancomycin
Luminal therapy for
CDI

IV vancomycin alone does not
adequately treat colonic CDI

Fidaxomicin
Inhibits bacterial RNA
polymerase; reduces
recurrence

Preferred for initial nonfulminant CDI
when feasible; not established for
fulminant disease

IV metronidazole
Adjunct in fulminant
CDI

Not preferred as sole treatment for
severe CDI

Bezlotoxumab

Monoclonal antibody
against toxin B;
recurrence prevention
adjunct

Not an antibiotic; caution in congestive
heart failure

FMT / microbiota-
based therapy

Restores microbiome
function

Consider for appropriately selected
patients with recurrent CDI, not routine
initial disease

Stop the inciting
antibiotics

CRITICAL CARE MEDICINE 1



Mimic Distinguishing clue

DVT Swelling; no primary infectious skin changes

Stasis dermatitis Usually bilateral, chronic hyperpigmentation/scaling

Contact dermatitis Itch > pain; exposure pattern

Erysipelas Sharply demarcated raised erythema

Cellulitis Poorly demarcated erythema/warmth

NF Pain out of proportion + rapid progression + toxicity

Pyomyositis Deep muscle pain ± abscess

Ischemia Severe pain + vascular findings, cool/pale limb

Compartment syndrome Pain with passive stretch + tense compartment

CRITICAL CARE MEDICINE 1

9. PYOMYOSITIS / INFECTIOUS MYOSITIS

Think: Fever + focal deep muscle pain/tenderness
→ CK may be elevated
 → MRI = best anatomical test
 → blood cultures
 → look for abscess.
Common pathogen: S. aureus (classic organism)
Treatment Antibiotics → targeted to organism
If intramuscular abscess→ drainage + antibiotics
If septic/necrotizing process→ surgical source control.

10. IMPORTANT DIFFERENTIALS

Invasive fungal infections
IFI = fungal invasion of normally sterile tissue, blood vessels or organs; distinguish it from
colonization.
Major ICU syndromes: invasive candidiasis (candidemia/intra-abdominal candidiasis),
invasive aspergillosis and mucormycosis.
Risk factors: broad-spectrum antibiotics, central venous catheters, TPN, abdominal surgery,
neutropenia, transplantation and immunosuppression.
Blood cultures can be negative in invasive candidiasis, especially deep-seated disease.
Early recognition + appropriate antifungal therapy + source control are key.



High-yield pearls and traps

1. CD4 below 200/µL: classic association with PJP in HIV; non-HIV patients may develop PJP at
different immune thresholds.

2. CD4 below 100/µL: risk of toxoplasma encephalitis in susceptible patients, especially with
positive Toxoplasma IgG.

3. CD4 below 50/µL: classic risk for disseminated MAC in untreated advanced HIV.
4. CMV PCR positivity alone does not always establish CMV end-organ disease.
5. Candida isolated from sputum or BAL usually represents colonization rather than Candida

pneumonia.
6. EBV after transplantation → consider post-transplant lymphoproliferative disorder (PTLD).
7. BK virus after kidney transplantation → consider viral nephropathy with unexplained graft

dysfunction.
8. VZV may disseminate in immunocompromised hosts, causing pneumonitis, hepatitis or

encephalitis.
9. Persistent fever despite antibiotics should prompt a systematic reassessment, not automatic

addition of every antimicrobial class.
10. Immunosuppressive drugs may themselves cause cytopenias, liver abnormalities and drug

fever that mimic infection. 

CRITICAL CARE MEDICINE 1



4. Viral pneumonia and ARDS — pattern recognition               

Diffuse bilateral ground-glass opacities
Influenza, COVID-19, RSV and other viral pneumonias.
Also consider PJP, pulmonary edema, diffuse alveolar hemorrhage and drug toxicity.

Temporal-lobe abnormalities: Classic HSV encephalitis pattern.

CRITICAL CARE MEDICINE 1



4. IMPORTANT ICU DIFFERENTIALS

Treatment
Mild/moderate → supportive care + careful fluid/sodium balance
Severe SOS with renal/pulmonary dysfunction → defibrotide
                            
7. DRUG/CAUSE TABLE

Diagnosis Pattern recognition

Sepsis-associated
cholestasis

Sepsis + direct bilirubin ↑ ± relatively modest enzyme elevation

Ischemic hepatitis Shock/hypoxemia + massive AST/ALT

Acute liver failure Acute liver injury + INR ↑ + encephalopathy

Hemolysis Indirect bilirubin ↑ + LDH ↑ + haptoglobin ↓ + reticulocytosis

Biliary obstruction Direct bilirubin + ALP/GGT disproportionately ↑

SOS/VOD Post-HCT + jaundice + tender hepatomegaly + rapid weight gain

Cause Bilirubin pattern Key clue

Gilbert Indirect Mild, intermittent; otherwise well

Crigler–Najjar Indirect Severe inherited conjugation defect

Hemolysis Indirect ↑LDH, ↓haptoglobin

Hepatitis Mixed/direct AST/ALT predominant

Sepsis cholestasis Direct Critically ill/septic

CBD obstruction Direct ALP/GGT ↑, ductal dilation

SOS Direct Post-HCT + weight gain/hepatomegaly

Cyclosporine/methotre
xate/TPN

Hyperbilirubinemia Post-HCT iatrogenic causes
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Treatment Role Exam trap

Octreotide ↓ splanchnic blood flow → variceal
bleeding

Not definitive therapy

Terlipressin Vasoconstriction → ↓ portal pressure Watch ischemic
complications

PPI Acid suppression → ulcer clot
stabilization/healing

Central in non-variceal
UGIB

Erythromycin IV Promotes gastric emptying before
endoscopy

Useful with large blood
burden

Lactulose HE treatment Not a hemostatic drug

Antibiotics Infection prophylaxis in cirrhotic
variceal bleed

Do not omit in acute
variceal hemorrhage

CRITICAL CARE MEDICINE 1

6. DRUG TABLE



Cause Typical clue

Diverticular bleeding Sudden, painless, often brisk hematochezia

Angiodysplasia Elderly; recurrent/intermittent bleeding

Ischemic colitis Abdominal pain + bloody diarrhea

Colitis Diarrhea + pain/fever

Colorectal
cancer/polyps

Occult/chronic ± overt bleeding

Hemorrhoids Bright-red blood, usually coating stool

Anal fissure Severe pain during defecation + small-volume blood

IBD Bloody diarrhea + systemic/inflammatory symptoms

Post-polypectomy Delayed bleeding after colonoscopy

CMV colitis Immunosuppressed/transplant patient

CRITICAL CARE MEDICINE 1

CAUSES — PATTERN RECOGNITION
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High-yield exam pearls 

1. Hypermagnesemia + renal failure + Mg-containing medication → classic scenario.
2. Hyporeflexia/areflexia + respiratory depression after MgSO₄ → Mg toxicity.
3. First step → STOP magnesium.
4. Symptomatic toxicity → IV calcium gluconate.
5. Severe toxicity with renal failure → hemodialysis.
6. Calcium reverses the effects of Mg but does not eliminate Mg.
7. Monitor DTRs, respiratory rate and urine output during therapeutic MgSO₄ infusion.
Hypermagnesemia is usually caused by magnesium administration in the setting of impaired
renal excretion; severe toxicity produces hyporeflexia, muscle weakness, respiratory depression,
hypotension and cardiac conduction abnormalities, and is managed by stopping magnesium, IV
calcium as a physiological antagonist, enhancing renal elimination when appropriate, and
hemodialysis for severe toxicity or renal failure.



7. Drugs and treatment traps

8. High-yield INI-SS pearls
1.Refractory hypokalemia → check magnesium first.
2.Hypertension + hypokalemia + metabolic alkalosis → suspect mineralocorticoid excess.
3.Hypokalemic metabolic alkalosis with low urine chloride → vomiting/chloride depletion is likely.
4.Hypokalemia with metabolic acidosis → think diarrhea or renal tubular acidosis.
5.Prominent U waves are a classic ECG clue.
6.Correcting potassium does not necessarily correct the cause; ongoing GI or renal losses must be

controlled.
7. In thyrotoxic periodic paralysis, profound hypokalemia may result mainly from an intracellular shift;

aggressive replacement can cause rebound hyperkalemia.
8.Digoxin-treated patients with hypokalemia have increased susceptibility to digoxin toxicity.
9.During high-output diuresis, monitor potassium and magnesium closely; the uploaded critical-care

text specifically highlights hypokalemia following brisk post-transplant diuresis and recommends
cardiac monitoring when replacement requirements exceed 0.3 mEq/kg/hour. 

“ECG → K⁺ → Mg²⁺ → Urine K⁺ → Acid–base/BP → Cause.”
Hypokalemia is serum K⁺ <3.5 mmol/L; management requires assessment of ECG, severity, renal function
and Mg²⁺, identification of renal/GI losses or intracellular shifts, and potassium replacement—preferably
oral when mild, IV KCl with monitoring when severe or symptomatic, with simultaneous correction of
hypomagnesemia.

Intervention Role Exam trap

KCl Preferred replacement in most
cases

Never IV push

Magnesium sulfate Correct associated Mg²⁺ deficiency K⁺ may remain low until Mg²⁺ is
corrected

Spironolactone/eplerenone
Selected renal K⁺
wasting/mineralocorticoid excess

Not a substitute for
emergency K⁺ replacement

Amiloride Selected renal K⁺ wasting states
Monitor for hyperkalemia,
especially with renal
impairment

Acetazolamide Selected alkalosis-related
scenarios

Can worsen potassium
depletion

Insulin / β₂-agonists Shift K⁺ intracellularly Can precipitate or worsen
hypokalemia

CRITICAL CARE MEDICINE 1



Pattern Diagnosis

Alkalosis + urine Cl⁻ <20
Vomiting/NG suction/volume
depletion

Alkalosis + urine Cl⁻ >20 + hypertension Mineralocorticoid excess

Alkalosis + urine Cl⁻ >20 + hypomagnesemia Gitelman

Alkalosis + urine Cl⁻ >20 + hypercalciuria Bartter

Alkalosis after rapid correction of chronic hypercapnia Post-hypercapnic alkalosis

Diuretic + hypokalemia + alkalosis Diuretic-induced alkalosis

Severe alkalosis + volume overload Consider acetazolamide

Severe refractory alkalosis + renal failure Consider RRT

CRITICAL CARE MEDICINE 1

High-yield table

Exam Pearls

1.Urine chloride is the key bedside discriminator.
2.Urine Cl⁻ <20 → chloride-responsive.
3.Urine Cl⁻ >20 → chloride-resistant or ongoing renal chloride loss.
4.Vomiting/NG suction → H⁺ + Cl⁻ loss → metabolic alkalosis.
5.Hypokalemia perpetuates metabolic alkalosis → aggressively correct K⁺.
6.Hypertension + hypokalemic metabolic alkalosis → think aldosterone/mineralocorticoid excess.
7.Gitelman → hypomagnesemia + hypocalciuria.
8.Bartter → hypercalciuria.
9.Post-hypercapnic alkalosis is common after rapid correction of chronic hypercapnia.

10.Acetazolamide promotes renal HCO₃⁻ loss and is useful when saline is undesirable.
11.Severe alkalemia can cause arrhythmias, neurological dysfunction and reduced ionized calcium.
12.Never interpret an elevated PaCO₂ in metabolic alkalosis as compensation without calculating the

expected value.
Metabolic alkalosis is a primary elevation of serum bicarbonate; urine chloride classifies it into chloride-
responsive (<20 mmol/L, usually volume/chloride depletion) and chloride-resistant (>20 mmol/L,
ongoing renal losses/mineralocorticoid excess), with treatment directed at chloride and potassium
repletion, correction of the underlying cause, and acetazolamide or renal replacement therapy in
selected refractory/volume-overloaded patients.



Disorder TSH FT4 Key feature

Primary hypothyroidism ↑ ↓ Hashimoto

Subclinical hypothyroidism ↑ Normal Biochemical only

Primary hyperthyroidism ↓ ↑ Graves/toxic nodules

Subclinical hyperthyroidism ↓ Normal Biochemical only

Central hypothyroidism ↓/normal ↓ Pituitary/hypothalamic

NTIS ↓/normal Normal/↓ Critical illness

Thyroid storm ↓ ↑ Fever + CNS/CV/GI

Myxedema coma ↑ usually ↓
Hypothermia + CNS
depression

Myxedema coma Thyroid storm

Temperature Low High

HR Bradycardia Tachycardia

Mental status Depressed Agitated/delirious

BP Hypotension Hypertension → shock

GI Ileus Vomiting/diarrhea

Na⁺ Low Variable

Glucose Low Variable

Treatment T4 + hydrocortisone β-blocker + thionamide + iodine + steroid

Thyroid disorders 

Thyroid emergencies — side-by-side
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