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NEET SS 2024 Critical Care Medicine Group

Question Paper with Solutions
Conducted by NBEMS

General Instructions

(i) This question paper consists of 150 questions. All questions are compulsory.
(ii) Total duration of exam is 2 hours 30 minutes (150 minutes).
(iii) Total marks is 600.

(iv) Each correct response carries 4 marks, while 1 mark is deducted for every incorrect

ANSWET.

1. According to Light’s criteria, which of the following findings indicates that a pleural effusion

is exudative?

(A) Pleural fluid protein/serum protein ratio < 0.5
(B) Pleural fluid LDH/serum LDH ratio < 0.6
(C) Pleural fluid protein/serum protein ratio > 0.5

(D) Pleural fluid LDH less than two-thirds of the upper limit of normal serum LDH

Correct Answer: (C) Pleural fluid protein/serum protein ratio > 0.5

Solution:

Concept:

Light’s criteria are the gold standard diagnostic parameters used to differentiate between
transudative and exudative pleural effusions.

Exudative effusions occur due to increased vascular permeability or impaired lymphatic

drainage resulting from local inflammation, infection, or malignancy.

Step 1: Principles of Light’s Criteria:



According to Light’s criteria, a pleural effusion is classified as an exudate if it meets at least
one of the following three criteria:

1. Ratio of pleural fluid protein to serum protein > 0.5.

2. Ratio of pleural fluid lactate dehydrogenase (LDH) to serum LDH > 0.6.

3. Pleural fluid LDH concentration > two-thirds (> 67%) of the upper limit of normal
laboratory value for serum LDH.

Transudative effusions, by contrast, occur due to systemic imbalances in hydrostatic or oncotic

pressure (such as in congestive heart failure or cirrhosis) and do not satisfy any of these criteria.

Step 2: Detailed Analysis of Options:

- Option (A): Pleural fluid protein/serum protein ratio < 0.5 indicates a transudate, not an
exudate.

- Option (B): Pleural fluid LDH/serum LDH ratio < 0.6 is characteristic of a transudative
effusion.

- Option (C): Pleural fluid protein/serum protein ratio > 0.5 satisfies the first rule of Light’s
criteria and establishes that the fluid is an exudate.

- Option (D): Pleural fluid LDH less than two-thirds the upper limit of normal indicates a

transudate.

Step 3: Final Answer:
A pleural fluid protein to serum protein ratio greater than 0.5 indicates an exudative pleural

effusion.

Quick Tip: Remember the 0.5 - 0.6 - two-thirds rule for exudates:
1. Fluid/Serum Protein > 0.5

2. Fluid/Serum LDH > 0.6

3. Fluid LDH > 2/3 of upper limit of normal serum LDH.

Meeting just ONE criterion classifies the fluid as an exudate!

2. Battle’s sign is a clinical indicator seen in which of the following conditions?
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(A) Fracture of the nasal bone
(B) Fracture of the mandible
(C) Fracture of the base of the skull (basilar fracture)

(D) Fracture of the zygomatic arch

Correct Answer: (C) Fracture of the base of the skull (basilar fracture)

Solution:

Concept:

Basilar skull fractures involve fractures of the petrous temporal bone, occipital bone, sphenoid
bone, or ethmoid bone at the skull base.

These fractures produce distinct physical examination signs secondary to blood tracking along

specific fascial planes into superficial tissues.

Step 1: Anatomical Basis of Battle’s Sign:

- Battle’s sign, named after English surgeon William Henry Battle, refers to ecchymosis over the
mastoid process located behind the auricle.

- It typically manifests 1 to 3 days following head injury and is caused by extravasation of
blood along the course of the posterior auricular artery originating from a fracture line in the
petrous temporal bone or posterior cranial fossa.

- Its presence strongly suggests a basilar skull fracture and warrants high-resolution non-

contrast computed tomography (NCCT) of the head with bone windows.

Step 2: Diagnostic Features of Basilar Skull Fractures:

- Battle’s sign: Ecchymosis over the mastoid process (indicates petrous temporal bone
fracture).

- Raccoon eyes (periorbital ecchymosis): Indicative of anterior cranial fossa fracture.

- Hemotympanum: Presence of dark blood behind an intact tympanic membrane.

- CSF leakage: Clear fluid discharge from the ear (otorrhea) or nose (rhinorrhea).

- Cranial nerve palsies: Most commonly involving the facial nerve (CN VII) and vestibulo-

cochlear nerve (CN VIII).
Step 3: Final Answer:
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Battle’s sign is a classic clinical indicator seen in fracture of the base of the skull (basilar

fracture).

Quick Tip: Classic signs of Basilar Skull Fractures:
- Battle’s sign: Mastoid ecchymosis (Petrous temporal/Posterior fossa fracture).
- Raccoon eyes: Periorbital ecchymosis (Anterior cranial fossa fracture).

- CSF halo/ring sign: Tested on filter paper to distinguish CSF from blood.

3. Steeple’s sign is a radiological feature seen in which of the following conditions?

(A) Epiglottitis

(B) Acute Laryngotracheobronchitis or Croup
(C) Retropharyngeal abscess

(D) Foreign body aspiration

Correct Answer: (B) Acute Laryngotracheobronchitis or Croup

Solution:

Concept:
Croup (acute laryngotracheobronchitis) is an upper respiratory viral illness, most commonly
caused by human parainfluenza viruses (types 1 and 2), leading to subglottic edema and upper

airway obstruction in young children.

Step 1: Mechanism and Radiographic Appearance:

- In acute laryngotracheobronchitis, inflammatory mucosal edema produces circumferential
narrowing of the subglottic region (the narrowest portion of the pediatric airway).

- On an anteroposterior (AP) plain radiograph of the neck, this dynamic subglottic airway
narrowing replaces the normal lateral convex mucosal shoulders of the trachea.

- The tapered, conical lumen closely resembles an inverted church steeple or pencil tip, which

is referred to as the "Steeple sign" or "Pencil-point sign".
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Step 2: Differential Diagnosis and Associated Signs:

- Acute Epiglottitis: Demonstrates the "Thumbprint sign" on a lateral neck X-ray due to severe,
life-threatening swelling of the epiglottis and aryepiglottic folds.

- Retropharyngeal Abscess: Characterized by prevertebral soft tissue space widening on
lateral cervical radiographs.

- Tracheitis: May show irregular, ragged tracheal mucosal margins ("pseudomembrane
detachment").

- Foreign Body Aspiration: May cause unilateral air trapping or hyperinflation on expiratory

films.

Step 3: Final Answer:

Steeple’s sign is a characteristic radiographic feature of acute laryngotracheobronchitis (croup).

Quick Tip: Key Pediatric Airway X-ray Signs:
- Croup (Laryngotracheobronchitis): Steeple sign on AP neck view.
- Epiglottitis: Thumbprint sign on Lateral neck view.

- Retropharyngeal Abscess: Widened prevertebral space on Lateral view.

4. What is the MACOCHA score used for?

(A) Assessing the severity of community-acquired pneumonia
(B) Predicting the difficulty of endotracheal intubation in ICU patients
(C) Determining the prognosis in chronic obstructive pulmonary disease (COPD)

(D) Evaluating the severity of asthma exacerbations

Correct Answer: (B) Predicting the difficulty of endotracheal intubation in ICU patients

Solution:

Concept:
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Tracheal intubation in critically ill patients carries a substantial risk of hypoxemia, hemody-
namic collapse, and cardiac arrest.
Validated risk prediction tools are crucial in the intensive care unit (ICU) to anticipate difficult

airways and ensure appropriate airway rescue preparation.

Step 1: Components and Scoring of MACOCHA:

The MACOCHA score is an established, validated scoring tool specifically developed to predict
difficult endotracheal intubation in critically ill ICU patients.

The mnemonic consists of seven clinical parameters totaling a score between 0 and 12:

- M: Mallampati score Class III or IV (5 points)

- A: Apnea syndrome (Obstructive Sleep Apnea) (2 points)

- C: Cervical spine mobility limitation (1 point)

- O: Opening of mouth < 3 cm (1 point)

- C: Coma with GCS < 8 (1 point)

- H: Hypoxemia (PaO,/FiO, < 200 mmHg) (1 point)

- A: Non-Anesthesiologist operator (1 point)

Step 2: Clinical Significance:
- A score of 0 represents an easy intubation profile.
- A score > 3 indicates a high probability of difficult intubation, alerting clinicians to prepare

video laryngoscopy, supraglottic airway rescue devices, and experienced airway teams.
Step 3: Final Answer:

The MACOCHA score is specifically used for predicting the difficulty of endotracheal intubation

in ICU patients.
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Quick Tip: MACOCHA Mnemonic for ICU Difficult Airway:
M - Mallampati III/IV (5 pts)

A - Apnea (OSA) (2 pts)

C - Cervical spine limitation (1 pt)

O - Opening of mouth < 3 cm (1 pt)

C - Coma (1 pt)

H - Hypoxia (1 pt)

A - Non-Anesthesiologist (1 pt)

Threshold: Score > 3 indicates a difficult ICU airway.

5. The Cotton-Myer classification is used to grade:

(A) Severity of laryngeal trauma
(B) Subglottic stenosis based on airway obstruction
(C) Vocal cord paralysis severity

(D) Tracheomalacia in infants

Correct Answer: (B) Subglottic stenosis based on airway obstruction

Solution:

Concept:
Subglottic stenosis refers to narrowing of the endolaryngeal airway from the inferior aspect of
the true vocal cords to the lower margin of the cricoid cartilage.

Standardized classification enables objective surgical planning and outcome evaluation.

Step 1: Cotton-Myer Grading System:

The Cotton-Myer classification system grades the severity of subglottic stenosis based on the
percentage of luminal cross-sectional area reduction, evaluated using endotracheal tubes of
varying outside diameters:

- Grade I: Obstruction of up to 50% of the subglottic lumen.

- Grade II: Obstruction of 51% to 70% of the subglottic lumen.
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- Grade III: Obstruction of 71% to 99% of the subglottic lumen (a pinhole lumen or detectable
air passage remains visible).
- Grade IV: Complete obstruction (100%) with no detectable lumen (complete cicatricial

obliteration).

Step 2: Clinical Application:

- Grades I and II are often amenable to conservative observation, balloon dilation, or endoscopic
laser resection.

- Grades IIT and IV typically mandate open reconstructive procedures such as laryngotracheal

reconstruction (LTR) with cartilage grafts or cricotracheal resection (CTR).

Step 3: Final Answer:
The Cotton—-Myer classification is used to grade subglottic stenosis based on the degree of

airway obstruction.

Quick Tip: Cotton-Myer System for Subglottic Stenosis:
- Grade 1: Up to 50% obstruction.

- Grade 2: 51% to 70% obstruction.

- Grade 3: 71% to 99% obstruction.

- Grade 4: 100% (Complete stenosis / no lumen).

6. The feature shown in the image is most commonly associated with which cardiac abnormal-
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(A) ASD
(B) VSD
(C) PDA
(D) TGA

Correct Answer: (B) VSD (Ventricular Septal Defect)

Solution:

Concept:

A single transverse palmar crease (previously called a simian crease) is characterized by the
fusion of the proximal and distal palmar transverse flexion creases into a single horizontal
crease across the palm.

It is a classic dysmorphic feature strongly linked to Trisomy 21 (Down syndrome).

Step 1: Clinical Recognition of Image Findings:

- The provided image demonstrates a single transverse palmar crease across the palm of a
pediatric patient.

- While found in approximately 1 — 5% of the healthy population, its presence alongside other

dysmorphic signs is strongly suggestive of Down syndrome.

Step 2: Cardiovascular Anomalies in Down Syndrome:

- Congenital heart defects (CHD) occur in nearly 40 —50% of infants with Down syndrome.

- The most prevalent cardiac defect is an Atrioventricular Septal Defect (AVSD / Endocardial
Cushion Defect), accounting for approximately 40 —45% of CHD in these patients.

- Ventricular Septal Defect (VSD) is the second most common defect overall and represents
the most common specific septal anomaly among basic single-defect choices in multiple choice
examinations.

- Isolated atrial septal defects (ASD) and patent ductus arteriosus (PDA) occur less frequently.
Step 3: Final Answer:

The feature shown is a single palmar crease indicative of Down syndrome, which is most

commonly associated with Ventricular Septal Defect (VSD) among the given options.
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Quick Tip: Down Syndrome (Trisomy 21) Cardiac Associations:
- Most common defect overall: Complete AV Canal Defect (AVSD) / Endocardial cushion defect.
- Most common isolated defect among basic options: VSD (Ventricular Septal Defect).

- Palmar finding: Single transverse palmar crease (Simian crease).

7. What is the most common cause of large bowel obstruction in adults?

(A) Volvulus
(B) Adhesions
(C) Colorectal carcinoma

(D) Diverticulitis

Correct Answer: (C) Colorectal carcinoma

Solution:

Concept:
Large bowel obstruction (LBO) is an acute surgical condition characterized by the mechanical

impediment to the forward flow of luminal contents through the colon and rectum.

Step 1: Etiological Distribution in Large Bowel Obstruction:

The common causes of mechanical large bowel obstruction in adult patients include:

1. Colorectal adenocarcinoma: Responsible for 60 — 70% of all cases of mechanical large
bowel obstruction in adults. The sigmoid colon and rectosigmoid junction are the most
frequent sites of tumor-induced complete obstruction.

2. Diverticular disease / Diverticulitis: Accounts for 10 — 15% of cases, resulting from
repeated inflammation leading to chronic fibrotic luminal strictures.

3. Volvulus (Sigmoid or Cecal): Accounts for 10 — 15% of cases, frequently presenting in
elderly, debilitated, or neuropsychiatric patients.

4. Other causes: Hernias, fecal impaction, and inflammatory bowel disease strictures account

for the remainder (< 5%).
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Step 2: Comparison with Small Bowel Obstruction:

- In small bowel obstruction (SBO), postoperative adhesions are the leading cause (> 60%),

followed by hernias and neoplasms.

- In large bowel obstruction (LBO), adhesions rarely cause obstruction because of the

anatomical positioning, wide diameter, and retroperitoneal fixation of portions of the colon.

Step 3: Final Answer:

Colorectal carcinoma is the single most common cause of large bowel obstruction in adult

patients.

Quick Tip: High-Yield Surgery Rule:

- Most common cause of Small Bowel Obstruction: Adhesions (> 60%).

- 2nd most common cause of LBO: Diverticular stricture / Volvulus.

- Most common cause of Large Bowel Obstruction: Colorectal Carcinoma (> 60%).

8. What is the most common cause of esophageal rupture?

(A) Mallory-Weiss tear
(B) Iatrogenic injury during endoscopy
(C) Boerhaave’s syndrome

(D) Ingestion of caustic substances

Correct Answer: (B) Iatrogenic injury during endoscopy

Solution:

Concept:

Full-thickness perforation of the esophagus is a critical surgical emergency associated with

high morbidity and mortality due to rapid contamination of the mediastinum and pleural spaces.

Step 1: Etiology and Mechanisms of Esophageal Perforation:
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- Iatrogenic trauma: Constitutes the most common cause of esophageal perforation,
accounting for approximately 55— 75% of all cases. It occurs most commonly during flexible or
rigid diagnostic endoscopy, therapeutic pneumatic dilation for achalasia, endoscopic mucosal
resection, stent deployment, or transesophageal echocardiography (TEE).

- Spontaneous rupture (Boerhaave’s syndrome): Accounts for approximately 15% of cases
and occurs following a sudden increase in intraluminal pressure against a closed glottis during
violent retching or vomiting, typically tearing the posterolateral aspect of the lower third of
the esophagus.

- Foreign bodies and caustic ingestion: Account for 5 —10% of perforations.

- Mallory-Weiss tears: Produce non-transmural longitudinal mucosal and submucosal
lacerations at the gastroesophageal junction, presenting with upper GI bleeding rather than

full-thickness rupture.

Step 2: Anatomical Vulnerability:
The esophagus lacks a protective serosal layer and has areas of anatomical narrowing
(cricopharyngeus/Killian’s triangle, aortic arch impression, and diaphragmatic hiatus), making

it exceptionally susceptible to instrumental perforation.

Step 3: Final Answer:
Iatrogenic injury during instrumentation and endoscopy is the leading cause of esophageal

perforation.

Quick Tip: Causes of Esophageal Perforation:

1. Iatrogenic (Most common, ~ 70% - Endoscopy, Dilation, TEE).

2. Spontaneous / Boerhaave’s syndrome (& 15% - Full thickness tear after vomiting).
3. Foreign Body / Trauma / Caustic injury.

Note: Mallory-Weiss is mucosal ONLY (partial thickness).

9. A 25-year-old woman presents with a 2-day history of persistent vomiting due to acute
gastroenteritis. Her arterial blood gas (ABG) analysis shows the following:

e pH: 7.52
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e PaCO,: 48 mmHg
e HCO;: 36 mEq/L

Which of the following acid—base abnormalities is most consistent with this presentation?

(A) Metabolic acidosis
(B) Respiratory acidosis
(C) Metabolic alkalosis
(D) Respiratory alkalosis

Correct Answer: (C) Metabolic alkalosis

Solution:

Concept:
Systematic evaluation of an arterial blood gas (ABG) involves identifying the primary
disturbance by assessing the systemic pH, bicarbonate concentration (HCO3), and arterial

partial pressure of carbon dioxide (PaCO,).

Step 1: Systematic Step-by-Step ABG Analysis:

1. pH Assessment: The pH is 7.52 (Reference range: 7.35-7.45). A pH > 7.45 confirms
systemic alkalemia.

2. Primary Disorder Identification: - Serum HCO; is markedly elevated at 36 mEq/L
(Reference range: 22-26 mEq/L). An elevation in bicarbonate promotes an alkaline state,
making this the primary metabolic disorder.

- PaCO, is elevated at 48 mmHg (Reference range: 35-45 mmHg). Elevated CO, produces
acidity and represents secondary respiratory compensation (hypoventilation to retain carbonic
acid).

- Therefore, the primary acid-base abnormality is Metabolic Alkalosis.

Step 2: Pathophysiology of Vomiting-Induced Alkalosis:

- Gastric secretions contain high concentrations of hydrochloric acid (HCI), potassium, and
sodium.

- Persistent vomiting leads to loss of H* and Cl”, causing generation and retention of

bicarbonate by renal tubules and gastric parietal cells.
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- Concomitant volume depletion stimulates aldosterone release, promoting renal potassium
and hydrogen ion excretion, further perpetuating hypokalemic, hypochloremic metabolic

alkalosis.

Step 3: Final Answer:

The clinical scenario and ABG values are diagnostic of metabolic alkalosis with compensatory

respiratory hypoventilation.

Quick Tip: Vomiting — Loss of HCl — Hypochloremic Hypokalemic Metabolic Alkalosis.
ABG Rule:

- pH > 7.45 + elevated HCOj; (> 26) = Primary Metabolic Alkalosis.

- Expected PaCO, = 0.7 x (HCO3) +21 £ 2.

10. In the Glasgow Coma Scale (GCS), what does a score of M3 indicate?

(A) Obeys commands
(B) Localizes to pain
(C) Flexion response to pain (abnormal flexion/decorticate posture)

(D) Extension response to pain (decerebrate posture)

Correct Answer: (C) Flexion response to pain (abnormal flexion/decorticate posture)

Solution:

Concept:
The Glasgow Coma Scale (GCS) provides a standardized neurological assessment of coma
depth and impaired consciousness across three physiological modalities: Eye opening (E1-E4),

Verbal response (V1-V5), and Motor response (M1-M6).

Step 1: Motor Component (M1 to M6) Scoring:

The motor score assesses motor activity in response to verbal commands or standard
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central/peripheral noxious stimuli:

- M6: Obeys commands (accurately performs two-step motor actions).

- M5: Localizes to pain (brings hand above the clavicle to the site of central pain).

- M4: Normal flexion / Withdrawal (rapidly pulls limb away from a noxious peripheral
stimulus).

- M3: Abnormal flexion to pain (Decorticate posturing) - slow, stereotyped flexion of the
elbow, wrist flexion, adduction of the arm, and internal rotation of the lower limbs.

- M2: Extension to pain (Decerebrate posturing) - rigid extension of the elbow, pronation of
the forearm, and plantar flexion.

- M1: No motor response (complete flaccidity).

Step 2: Anatomical Correlates:

- Decorticate posturing (M3) reflects severe hemispheric or internal capsule dysfunction with
preservation of midbrain red nucleus innervation (intact rubrospinal tract).

- Decerebrate posturing (M2) indicates deeper caudal brainstem impairment below the level of

the red nucleus.

Step 3: Final Answer:

A GCS score of M3 corresponds to an abnormal flexion response to pain (decorticate posture).

Quick Tip: GCS Motor Score Memory Hook (6 to 1):

- 6: Obeys

- 5: Localizes

- 4: Normal Flexion (Withdraws)

- 3: Abnormal Flexion (Decorticate - "towards the core")
- 2: Extension (Decerebrate)

-1: None

11. Which of the following is the most common cause of Type 3 (perioperative) respiratory

failure?
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(A) Pulmonary embolism
(B) Lung atelectasis
(C) Acute asthma exacerbation

(D) Pneumonia

Correct Answer: (B) Lung atelectasis

Solution:

Concept:
Respiratory failure is classified into four principal subtypes based on underlying pathophysiol-

ogy, etiology, and clinical setting.

Step 1: Classification of Respiratory Failure:

- Type 1 (Hypoxemic): Arterial oxygen tension PaO, < 60 mmHg on room air with normal or
low PaCO, (e.g., ARDS, cardiogenic pulmonary edema, pneumonia).

- Type 2 (Hypercapnic): Arterial carbon dioxide tension PaCO, > 45 — 50 mmHg due to
ventilatory pump failure (e.g., COPD, myasthenia gravis, central hypoventilation).

- Type 3 (Perioperative): Subtype of hypoxemic respiratory failure developing postoperatively,
characteristically caused by diffuse microatelectasis and lung collapse.

- Type 4 (Shock / Hypoperfusion): Respiratory failure resulting from severe cardiovascular

collapse and respiratory muscle exhaustion.

Step 2: Pathophysiological Mechanism of Perioperative Failure:

- General anesthesia, residual neuromuscular blockade, supine positioning, and postoperative
abdominal/thoracic surgical pain drastically decrease functional residual capacity (FRC).

- When FRC drops below closing capacity, dependent alveoli collapse, resulting in progressive
absorption atelectasis.

- This atelectasis causes right-to-left intrapulmonary shunting, severe V/Q mismatch, and

postoperative hypoxemia.

Step 3: Final Answer:
Lung atelectasis is the leading and most common cause of Type 3 (perioperative) respiratory

failure.
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Quick Tip: Types of Respiratory Failure:

- Type 1: Hypoxemic (V/Q mismatch, Shunt - ARDS/Edema)
- Type 2: Hypercapnic (Pump failure/Hypoventilation)

- Type 3: Perioperative (Atelectasis due to | FRC)

- Type 4: Shock/Hypoperfusion (Septic/Cardiogenic shock)

12. Which type of respiratory failure is seen in septic shock?

(A) Type 1 respiratory failure
(B) Type 2 respiratory failure
(C) Type 3 respiratory failure
(D) Type 4 respiratory failure

Correct Answer: (D) Type 4 respiratory failure

Solution:

Concept:

Type 4 respiratory failure is defined as respiratory decompensation and muscle fatigue

occurring in the setting of severe shock and systemic hypoperfusion.

Step 1: Shock-Associated Respiratory Failure Mechanism:

- Under normal resting physiological conditions, the respiratory musculature accounts for less

than 3 — 5% of total cardiac output and whole-body oxygen consumption.

- In states of distributive shock (septic shock), cardiogenic shock, or severe hypovolemia,

profound metabolic acidosis, tachypnea, and increased lung stiffness drastically augment the

work of breathing.

- The exhausted diaphragm and accessory respiratory muscles can consume up to 40 —50% of

total cardiac output ("respiratory steal phenomenon").
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Step 2: Clinical Management and Classification:

- In septic shock, the combination of tissue hypoperfusion, severe lactic acidosis, and respiratory
muscle exhaustion rapidly culminates in overt respiratory failure.

- Intubation and mechanical ventilation are indicated to offload the work of breathing, resting
fatigued respiratory muscles and redistributing blood flow to vital organs (brain, kidneys,
heart).

- This distinct clinical entity is categorized specifically as Type 4 respiratory failure.

Step 3: Final Answer:
Type 4 respiratory failure is the specific type seen in conditions of shock, including septic

shock.

Quick Tip: Type 4 Respiratory Failure = Shock / Circulatory Failure.
Mechanism: Excessive work of breathing steals up to 50% of cardiac output; mechanical ventilation

relieves respiratory muscle work to restore systemic perfusion.

13. Lithium exerts its mood-stabilizing effects primarily by inhibiting which of the following

enzymes?

(A) Monoamine oxidase
(B) Inositol monophosphatase
(C) Catechol-O-methyltransferase

(D) Adenylate cyclase

Correct Answer: (B) Inositol monophosphatase

Solution:
Concept:
Lithium carbonate is a first-line mood stabilizer used in the acute treatment of bipolar mania

and long-term prophylactic management of Bipolar Affective Disorder (BPAD).
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Step 1: Inositol Depletion Hypothesis:

- The primary established mechanism underlying lithium’s mood-stabilizing efficacy is the
uncompetitive inhibition of the key enzyme Inositol Monophosphatase (IMPase), along with
inositol polyphosphate 1-phosphatase (IPP).

- Inhibition of IMPase blocks the dephosphorylation of inositol monophosphate into free
myo-inositol.

- Because the brain cannot readily take up circulating inositol past the blood-brain barrier, it
depends heavily on this recycling pathway to regenerate phosphatidylinositol 4,5-bisphosphate
(PIP,).

- Lithium depletes free intracellular inositol, selectively downregulating overactive G,-protein-
coupled phosphoinositide (IP;/DAG) secondary messenger cascades in hyperactive neuronal

circuits.

Step 2: Additional Biochemical Actions:

- Lithium also inhibits Glycogen Synthase Kinase-3 beta (GSK-3(3), promoting neuroplasticity,
cellular resilience, and neuroprotective gene expression.

- Other listed enzymes are targets of different classes: Monoamine oxidase inhibitors (MAOIs)

inhibit monoamine oxidase, while Entacapone inhibits catechol-O-methyltransferase (COMT).

Step 3: Final Answer:
Lithium primarily exerts its therapeutic mood-stabilizing effects via inhibition of inositol

monophosphatase.

Quick Tip: Lithium Key Targets:
1. Inositol Monophosphatase (IMPase) — Inositol depletion hypothesis.
2. Glycogen Synthase Kinase-33 (GSK-3f3) inhibition.

Therapeutic range: 0.6 — 1.2 mEq/L (Narrow therapeutic index).

14. A 35-year-old man develops refractory anaphylaxis following a bee sting. He has already

received two doses of intramuscular adrenaline (0.5 mg each) with minimal improvement.

Intravenous adrenaline infusion is now planned. What is the recommended IV adrenaline dose
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for refractory anaphylaxis?

(A) 0.1 mg IV bolus slowly over 5-10 minutes
(B) 1 mg IV bolus rapidly

(C) 0.5 mg IV bolus

(D) 5 mg IV bolus

Correct Answer: (A) 0.1 mg IV bolus slowly over 5-10 minutes

Solution:

Concept:
Anaphylaxis is an acute, life-threatening multi-organ hypersensitivity reaction. Intramuscular

(IM) adrenaline into the mid-anterolateral thigh is the first-line medication of choice.

Step 1: Escalation Pathway in Anaphylaxis Management:

- In the majority of anaphylaxis cases, 0.5 mg of 1 : 1,000 adrenaline given IM every 5 minutes
produces rapid clinical resolution.

- Refractory anaphylaxis is defined as persistent hypotension, bronchospasm, or airway
obstruction despite > 2 properly administered IM doses of adrenaline alongside aggressive IV
crystalloid fluid resuscitation.

- When transitioning to intravenous adrenaline in a patient with a spontaneous circulation
(non-arrest scenario), extreme caution is required to prevent lethal tachydysrhythmias, severe

hypertension, and myocardial ischemia.

Step 2: Dosing Guidelines for IV Adrenaline:

- Slow Dilute Bolus: Administer 0.1 mg (100 ug) of 1:10,000 solution given slowly over 5 to
10 minutes under continuous ECG and blood pressure monitoring.

- Continuous Infusion: Alternatively, an IV adrenaline infusion is titrated at 1 — 10 ug/min
(0.05—0.1 pg/kg/min) according to hemodynamic response.

- Rapid IV push doses (1 mg IV push) are strictly reserved for cardiac arrest (pulseless arrest)

situations.
Step 3: Final Answer:
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The recommended IV adrenaline dose for refractory non-arrest anaphylaxis is 0.1 mg IV bolus

slowly over 5-10 minutes.

Quick Tip: Adrenaline Dosing Rules:

- Anaphylaxis with pulse: First-line is IM 0.5 mg (1:1,000).

- Refractory Anaphylaxis IV: Slow dilute bolus 0.1 mg (1:10,000) over 5-10 min or infusion
1—10 ug/min.

- Cardiac Arrest (Pulseless): 1 mg IV rapid push (1:10,000) every 3-5 min.

15. During cardiopulmonary resuscitation (CPR), magnesium sulfate (MgSO,) is specifically

indicated in the management of which of the following conditions?

(A) Ventricular fibrillation

(B) Torsades de pointes

(C) Asystole

(D) Pulseless electrical activity (PEA)

Correct Answer: (B) Torsades de pointes

Solution:

Concept:
Advanced Cardiovascular Life Support (ACLS) protocols guide pharmacological and electrical

therapy during cardiac arrest and life-threatening peri-arrest dysrhythmias.

Step 1: Electrophysiological Basis of Magnesium in Arrhythmias:

- Torsades de pointes (TdP) is a unique subtype of polymorphic ventricular tachycardia
associated with a prolonged QT interval on baseline electrocardiography.

- The underlying mechanism of TdP involves early afterdepolarizations (EADs) during Phase 2
or Phase 3 of the myocardial action potential, mediated by excessive inward calcium currents.

- Magnesium sulfate functions as a natural physiological calcium channel blocker, suppressing
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early afterdepolarizations and terminating the triggered ventricular automaticity.

Step 2: ACLS Indications and Dosing:

- Intravenous magnesium sulfate (1 —2 g diluted in 10 mL D;W IV/IO bolus over 1-2 minutes)
is specifically recommended for cardiac arrest caused by suspected or proven Torsades de
pointes.

- Routine empiric administration of magnesium sulfate in generic pulseless ventricu-
lar fibrillation (VF), asystole, or pulseless electrical activity (PEA) is not recommended

by international resuscitation guidelines unless documented severe hypomagnesemia is present.

Step 3: Final Answer:
During CPR, magnesium sulfate is specifically indicated in the management of Torsades de

pointes.

Quick Tip: ACLS Electrolyte Pearls:

- Magnesium Sulfate (1 — 2 g IV): Indicated specifically for Torsades de pointes and documented
hypomagnesemia.

- Calcium Chloride/Gluconate: Indicated for Hyperkalemia, Hypocalcemia, and Calcium channel
blocker toxicity.

- Sodium Bicarbonate: Indicated for TCA toxicity and severe preexisting hyperkalemia/metabolic

acidosis.

16. Griesinger’s sign is seen in which condition?
(A) Mastoiditis
(B) Lateral sinus thrombosis

(C) Otitis externa

(D) Labyrinthitis

Correct Answer: (B) Lateral sinus thrombosis

NEET SS 2024 Page 22 of © Collegedunia.com



Solution:

Concept:
Lateral sinus (sigmoid sinus / transverse sinus) thrombosis is a potentially fatal suppurative
intracranial complication arising from chronic suppurative otitis media (CSOM) with

cholesteatoma or acute coalescent mastoiditis.

Step 1: Vascular Anatomy and Pathophysiology:

- The sigmoid sinus communicates with the extracranial venous network of the posterior
auricular and occipital regions through the mastoid emissary vein.

- When perisinus infection and intraluminal thrombosis develop within the lateral (sigmoid)
sinus, retrograde venous stasis and septic thrombophlebitis propagate into the mastoid
emissary vein.

- This produces localized tenderness, erythema, and pitting soft tissue edema over the mastoid

process behind the ear, a classic sign recognized clinically as Griesinger’s sign.

Step 2: Associated Diagnostic Signs:

- Picket-fence fever: High-grade swinging fever with rigors occurring at the time of bacteremic
showers.

- Tobey-Ayer / Queckenstedt test: Lack of rise in CSF pressure on manometry upon
compression of the internal jugular vein on the diseased side.

- Crowe-Beck test: Engorgement of retinal veins during digital compression of the healthy

internal jugular vein.

Step 3: Final Answer:

Griesinger’s sign is an established physical finding seen in lateral sinus thrombosis.

Quick Tip: Key Signs in Lateral Sinus Thrombosis:
1. Griesinger’s Sign: Edema over mastoid emissary vein / mastoid process.
2. Picket-fence fever pattern: Rapid daily temperature spikes with chills/rigors.

3. Positive Tobey-Ayer (Queckenstedt) test.
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17. A 30-year-old man is brought to the emergency department after a blunt chest trauma
from a road traffic accident. On examination, air entry is equal bilaterally, the abdomen is soft,
and there are no long bone fractures. Despite adequate fluid resuscitation, his blood pressure

remains low. Which of the following is the most likely diagnosis?

(A) Cardiac tamponade
(B) Tension pneumothorax
(C) Massive hemothorax

(D) Neurogenic shock

Correct Answer: (A) Cardiac tamponade

Solution:

Concept:
In the primary survey of blunt thoracic trauma, identifying reversible causes of shock

(hemorrhagic, obstructive, or neurogenic) is the highest priority.

Step 1: Clinical Findings and Differential Diagnosis:

- Equal bilateral air entry: Effectively excludes major pleural injuries that present with
unilateral absent breath sounds, such as tension pneumothorax or massive hemothorax.

- Soft abdomen and absence of skeletal fractures: Excludes significant intra-abdominal
bleeding or major extremity compartment blood loss as the primary etiology of hemorrhagic
shock.

- Hypotension refractory to fluid resuscitation: Strongly indicates an obstructive shock

mechanism where external mechanical compression restricts ventricular filling.

Step 2: Pathophysiology of Cardiac Tamponade:

- Blunt cardiac trauma can produce acute hemopericardium from myocardial rupture or
pericardial vessel disruption.

- Because the fibroelastic parietal pericardium is non-compliant, the rapid accumulation of as
little as 100 — 200 mL of blood dramatically elevates intrapericardial pressure.

- This exceeds intracardiac diastolic filling pressures, severely impairing right and left

ventricular end-diastolic volumes, which drastically reduces stroke volume and cardiac output.
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- The classical presentation includes Beck’s triad: Hypotension, distended neck veins (elevated

JVP), and muffled heart sounds.

Step 3: Final Answer:
The clinical constellation of fluid-refractory hypotension and clear, equal bilateral breath

sounds following blunt chest trauma indicates cardiac tamponade.

Quick Tip: Trauma Shock Algorithm:

- Hypotension + Asymmetric/Absent Breath Sounds = Tension Pneumothorax or Massive Hemothorax.
- Hypotension + Normal/Equal Bilateral Breath Sounds + Clear Abdomen = Cardiac Tamponade (Check
FAST window!).

18. Which of the following tests is commonly used to detect salicylates in urine?

(A) Benedict’s test

(B) Ferric chloride test
(C) Fehling’s test

(D) Jaffe’s test

Correct Answer: (B) Ferric chloride test

Solution:

Concept:
Salicylate (aspirin) toxicity is an acute medical emergency characterized by initial hyperventi-
lation and respiratory alkalosis followed by an elevated anion gap metabolic acidosis. Rapid

qualitative bedside detection is crucial in suspected ingestions.
Step 1: Chemical Basis of the Ferric Chloride Reaction:
- Adding a few drops of 10% ferric chloride (FeCl;) solution to an acidified urine sample

containing salicylic acid produces an immediate, deep purple or violet complex.
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- This reaction occurs because ferric (Fe**) ions bind directly to the phenolic hydroxyl group
present on the salicylate molecule.
- The ferric chloride test is highly sensitive and can detect salicylate concentrations as low as

5 mg/dL in the urine.

Step 2: Differentiation from Ketone Bodies and Other Tests:

- Acetoacetic acid (in diabetic ketoacidosis) also yields a purple color with ferric chloride;
however, acetoacetate is heat-labile and will lose its color upon boiling the urine sample,
whereas the salicylate-induced purple reaction persists after boiling.

- Benedict’s and Fehling’s tests: Used to detect reducing sugars (such as glucose) based on
cupric ion reduction.

- Jaffe’s test: A reaction utilizing alkaline picrate solution used to estimate serum and urine

creatinine levels.

Step 3: Final Answer:

The ferric chloride test is the standard qualitative urine screening test used to detect salicylates.

Quick Tip: Urine Chemical Tests Summary:

- Ferric Chloride Test: Salicylates (Persistent Purple color, even after boiling).
- Trinder’s Reagent: Rapid serum/urine salicylate colorimetric test.

- Jaffe’s Test: Creatinine (Alkaline picrate — Orange-red complex).

- Benedict’s / Fehling’s: Reducing sugars (Glucose).

19. Anticholinergic effects are commonly seen in which of the following drugs?

(A) Tricyclic antidepressants (TCA)
(B) Antihistamines

(C) Beta-blockers

(D) ACE inhibitors

Correct Answer: (A) Tricyclic antidepressants (TCA)
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Solution:

Concept:

Tricyclic antidepressants (TCAs), such as amitriptyline, imipramine, and nortriptyline, are
complex pharmacological agents that exert multiple receptor-blocking effects in overdose and
therapeutic states.

Their toxicity profile stems from combined blockade of central and peripheral muscarinic
acetylcholine receptors, cardiac fast sodium channels, alpha-1 adrenergic receptors, and

histamine H; receptors.

Step 1: Pharmacological Receptor Profile of TCAs:

- TCAs possess potent antagonist activity at central and peripheral muscarinic (M; to Ms)
receptors.

- In overdose, this muscarinic blockade produces a pronounced anticholinergic (antimuscarinic)
toxidrome.

- Clinical signs of the anticholinergic syndrome include mydriasis (dilated pupils), dry mouth,
anhidrosis, hyperthermia, flushed dry skin, sinus tachycardia, urinary retention, absent bowel
sounds (ileus), delirium, and hallucinations ("blind as a bat, dry as a bone, red as a beet, hot
as a hare, mad as a hatter").

- While first-generation antihistamines also exhibit anticholinergic effects, TCAs are classical
psychopharmacologic agents renowned in critical care toxicology for producing profound
life-threatening anticholinergic delirium alongside fatal sodium-channel blockade (wide QRS

complex, arrhythmias).

Step 2: Comparison with Other Classes:

- Beta-blockers cause bradycardia, hypotension, and bronchospasm without anticholinergic
properties.

- ACE inhibitors cause dry cough and angioedema via bradykinin accumulation and do not

block muscarinic receptors.

Step 3: Final Answer:

Anticholinergic effects are a hallmark manifestation of tricyclic antidepressant (TCA) toxicity.
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Quick Tip: TCA Toxicity Triad:

1. Anticholinergic toxidrome (mydriasis, fever, dry flushed skin, urinary retention).

2. Cardiotoxicity: Sodium channel blockade — QRS widening (> 100 ms), terminal R wave in aVR
(> 3 mm).

3. CNS toxicity: Coma and seizures.

Antidote for QRS prolongation: Intravenous Sodium Bicarbonate (1 —2 mEq/kg).

20. In which of the following toxicities is intra-arterial calcium gluconate indicated?

(A) Digoxin toxicity

(B) Hyperkalemia

(C) Hydrofluoric acid burn

(D) Organophosphate poisoning

Correct Answer: (C) Hydrofluoric acid burn

Solution:

Concept:
Hydrofluoric acid (HF) is a highly corrosive, lipid-soluble inorganic acid capable of penetrating
intact skin and causing deep, progressive liquefactive tissue necrosis and systemic electrolyte

collapse.

Step 1: Mechanism of Hydrofluoric Acid Toxicity:

- Once absorbed, fluoride ions (F~) dissociate rapidly and exhibit an extreme affinity for
divalent cations, specifically calcium (Ca®*) and magnesium (Mg?").

- Fluoride binds these ions to form insoluble salts (CaF, and MgF,), producing acute,
life-threatening systemic hypocalcemia, hypomagnesemia, and refractory hyperkalemia.

- Severe, excruciating, disproportionate pain occurs secondary to neurovascular irritation and

local tissue decalcification.

Step 2: Role of Intra-Arterial Calcium Gluconate:
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- For severe digital or upper-extremity hydrofluoric acid burns that fail topical calcium
gluconate gel or subcutaneous infiltration, intra-arterial infusion of calcium gluconate is
indicated.

- Calcium gluconate (10 mL of 10% solution diluted in 40 — 50 mL normal saline or D;W) is
infused via the brachial, radial, or ulnar artery over 4 hours.

- The intra-arterial delivery floods the vascular bed of the ischemic/necrotic extremity with
free Ca®* ions, neutralizing fluoride ions and preventing digit amputation and progression of

systemic toxicity.

Step 3: Final Answer:
Intra-arterial calcium gluconate is specifically indicated in severe refractory hydrofluoric acid

burns.

Quick Tip: Hydrofluoric Acid Burn Management:

- Topical: 2.5% Calcium gluconate gel.

- Infiltration: Subcutaneous calcium gluconate injection.

- Severe digit/limb burns: Intra-arterial Calcium Gluconate infusion.

- Systemic check: Severe Hypocalcemia, Hypomagnesemia, and Hyperkalemia (Monitor QTc interval!).

21. Which of the following is the antidote for organophosphate poisoning?

(A) Naloxone
(B) Pralidoxime
(C) N-acetylcysteine

(D) Flumazenil

Correct Answer: (B) Pralidoxime

Solution:
Concept:
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Organophosphates are irreversible inhibitors of acetylcholinesterase (AChE), the enzyme

responsible for hydrolyzing acetylcholine into choline and acetate at cholinergic synapses.

Step 1: Mechanism of Organophosphate Poisoning:

- Organophosphates phosphorylate the serine hydroxyl group at the esteratic active site of
acetylcholinesterase.

- This enzyme inactivation leads to massive accumulation of acetylcholine across muscarinic
and nicotinic synapses, causing the cholinergic toxidrome (SLUDGEM / DUMBELS: salivation,
lacrimation, urination, defecation, GI upset, emesis, miosis, bronchorrhea, bronchospasm,

bradycardia, fasciculations, and muscle paralysis).

Step 2: Role of Pralidoxime (2-PAM) and Oximes:

- Pralidoxime (2-PAM) is an oxime reactivator of acetylcholinesterase.

- Pralidoxime binds to the anionic site of the phosphorylated AChE molecule and uses its
nucleophilic oxime group to displace the organophosphate moiety, thereby regenerating the
active enzyme.

- It must be administered early before "aging" of the enzyme-toxin covalent bond occurs
(dealkylation makes inactivation truly permanent).

- While Atropine competitively blocks muscarinic receptors to control life-threatening
bronchorrhea and bradycardia, pralidoxime specifically restores nicotinic neuromuscular

transmission to reverse muscle weakness and fasciculations.

Step 3: Other Antidotes Mentioned:
- Naloxone is the specific opioid receptor antagonist.
- N-acetylcysteine replenishes glutathione in acetaminophen toxicity.

- Flumazenil is a benzodiazepine receptor antagonist.
Step 4: Final Answer:

Pralidoxime is the specific oxime antidote that reactivates acetylcholinesterase in organophos-

phate poisoning.

NEET SS 2024 Page 30 of © Collegedunia.com



Quick Tip: Organophosphate Treatment Strategy:

1. Atropine: First-line, titrate until pulmonary secretions clear ("atropinization"). Treats muscarinic
signs only.

2. Pralidoxime (2-PAM): Reverses phosphorylated AChE before aging. Treats nicotinic signs (muscle

weakness).

22. Which of the following muscle relaxants is contraindicated in organophosphate poisoning?

(A) Succinylcholine
(B) Atracurium
(C) Vecuronium

(D) Rocuronium

Correct Answer: (A) Succinylcholine

Solution:

Concept:
Neuromuscular blocking agents (NMBAs) are classified into depolarizing (succinylcholine)
and non-depolarizing agents (vecuronium, rocuronium, atracurium). Metabolism and synaptic

interactions dictate their safety in toxidromes.

Step 1: Pharmacokinetics of Succinylcholine:

- Succinylcholine (suxamethonium) is a depolarizing neuromuscular blocker that acts by
stimulating nicotinic acetylcholine receptors at the neuromuscular junction.

- Termination of succinylcholine action depends entirely on rapid hydrolysis by plasma

cholinesterase (pseudocholinesterase / butyrylcholinesterase), synthesized by the liver.

Step 2: Interaction with Organophosphates:
- Organophosphate compounds inhibit not only tissue acetylcholinesterase but also circulating
plasma pseudocholinesterase.

- In the presence of organophosphate poisoning, pseudocholinesterase is completely inactive,
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preventing the enzymatic degradation of succinylcholine.

- Consequently, administration of succinylcholine results in prolonged, unpredictable, and
potentially fatal neuromuscular blockade and apnea lasting for hours instead of the usual 5
to 10 minutes.

- In addition, organophosphates already produce an excess of acetylcholine, and depolarizing
agents can exacerbate hyperkalemia and motor endplate dysfunction.

- Non-depolarizing agents such as rocuronium or vecuronium (or atracurium via Hofmann

elimination) are preferred when rapid sequence intubation (RSI) is necessary.

Step 3: Final Answer:
Succinylcholine is contraindicated in organophosphate poisoning due to pseudocholinesterase

inhibition causing prolonged neuromuscular paralysis.

Quick Tip: Airway in Organophosphate Poisoning:
- Avoid Succinylcholine: Organophosphates block pseudocholinesterase — Prolonged paralysis/apnea
for hours!

- Preferred choice: Rocuronium (non-depolarizing NMBA) with appropriate dosing adjustment.

23. What is the hook effect in the context of beta-hCG testing?

(A) Falsely elevated beta-hCG due to heterophile antibodies

(B) Falsely low beta-hCG result when levels are extremely high

(C) Normal beta-hCG despite pregnancy

(D) Beta-hCG detected only in urine, not serum

Correct Answer: (B) Falsely low beta-hCG result when levels are extremely high

Solution:

Concept:

The hook effect (also known as the high-dose hook effect or prozone effect) is an analytical
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artifact observed in two-site sandwich immunoassays when target antigen concentrations

exceed the assay’s binding capacity.

Step 1: Mechanism of the High-Dose Hook Effect:

- In standard two-site sandwich immunometric assays (such as quantitative serum f3-hCG
tests), a solid-phase capture antibody and a labeled signal antibody bind simultaneously to
different epitopes on the analyte to form an antibody-antigen-antibody sandwich.

- When analyte levels are extraordinarily high (e.g., f-hCG levels > 500,000 mIU/mL in
gestational trophoblastic disease, complete hydatidiform mole, or choriocarcinoma), the vast
excess of unbound analyte saturates both the capture and signal antibodies independently.

- This prevents the formation of the completed ternary sandwich complex, resulting in a para-

doxical decrease in detected signal and a falsely low (or even false-negative) measured result.

Step 2: Clinical Recognition and Resolution:

- Clinicians must suspect the hook effect when a patient presents with clear clinical signs
of gestational trophoblastic disease or advanced pregnancy alongside unexpectedly low or
negative immunoassay results.

- The laboratory resolves this artifact by performing serial 1:10 or 1:100 dilutions of the
patient’s specimen, which restores the appropriate stoichiometric ratio and unmasks the true,

markedly elevated analyte concentration.

Step 3: Final Answer:
The hook effect refers to a falsely low (or negative) immunoassay result in the presence of

extremely high concentrations of analyte (-hCG).

Quick Tip: Immunoassay Pitfalls:

- High-dose Hook Effect: Falsely low result when antigen is extremely high (e.g., Molar pregnancy).
Corrected by sample dilution.

- Heterophile Antibodies: Cause falsely elevated (phantom) hCG. Resolved by using heterophile blocking

tubes.
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24. Which of the following is considered the predictor of a better outcome in ARDS?

(A) Low driving pressure

(B) High driving pressure

(C) High peak airway pressure
(D) High PEEP

Correct Answer: (A) Low driving pressure

Solution:

Concept:
Driving pressure (AP) reflects the mechanical stress applied to the functional "baby lung"
in patients with Acute Respiratory Distress Syndrome (ARDS) during positive pressure

mechanical ventilation.

Step 1: Formula and Mathematical Definition:
Driving pressure represents the ratio of tidal volume (V) to respiratory system compliance

(C,,), calculated under static conditions (zero flow) as:

AP = P, — PEEP

where:

-p

»iae = Plateau airway pressure (measured during an end-inspiratory pause)

- PEEP = Positive end-expiratory pressure

Step 2: Clinical Significance and Evidence:

- In the landmark Amato et al. (2015) meta-analysis published in the NEJM, driving pressure
was identified as the single ventilation variable most strongly correlated with survival in ARDS.
- Reductions in driving pressure (AP < 14— 15 cm H,0) were independently associated with
improved survival and lower 60-day in-hospital mortality.

- Conversely, higher driving pressure directly reflects increased cyclic stretch and dynamic
strain on non-dependent aerated lung units, leading to ventilator-induced lung injury (VILI),

volutrauma, and barotrauma.
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- Adjusting tidal volume to lower driving pressure protects lung parenchyma and predicts

significantly better clinical outcomes.

Step 3: Final Answer:
A low driving pressure (AP < 14 cm H,0) is the established predictor of a better clinical

outcome and reduced mortality in ARDS.

Quick Tip: ARDS Lung-Protective Ventilation Targets:
- Driving Pressure (AP = P, —PEEP): Target < 14— 15 cm H,O (Strongest survival predictor!).
- Tidal Volume: 4 — 8 mL/kg predicted body weight (PBW).

- Plateau Pressure (P,,,): Target < 30 cm H,O.

25. Which of the following does NOT satisfy the criteria for severe ARDS according to the

Berlin definition?

(A) PaO,/FiO, ratio < 100 mmHg
(B) PaO,/FiO, ratio 100-200 mmHg
(C) Bilateral opacities on chest imaging

(D) Respiratory failure not fully explained by cardiac failure or fluid overload

Correct Answer: (B) PaO,/FiO, ratio 100-200 mmHg

Solution:

Concept:

The Berlin definition (established in 2012) is the standard international consensus framework

used to diagnose and stratify the severity of Acute Respiratory Distress Syndrome (ARDS).
Step 1: The Berlin Definition Criteria:
To diagnose ARDS, all of the following core criteria must be fulfilled:

1. Timing: Acute onset within 1 week of a known clinical insult or new/worsening respiratory
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symptoms.

2. Chest Imaging: Bilateral opacities on chest radiograph or CT scan not fully explained by
effusions, lobar collapse, or nodules.

3. Origin of Edema: Respiratory failure not fully explained by cardiac failure or fluid overload
(objective assessment like echocardiogram needed to exclude hydrostatic edema).

4. Oxygenation Stratification (with minimum PEEP > 5 ¢cm H,0):

- Mild ARDS: 200 < Pa0O,/FiO, < 300 mmHg.

- Moderate ARDS: 100 < PaO,/FiO, < 200 mmHg.

- Severe ARDS: PaO, /FiO, < 100 mmHg.

Step 2: Detailed Option Analysis:

- Option (A): Pa0O,/FiO, < 100 mmHg defines Severe ARDS.

- Option (B): PaO, /FiO, ratio 100 — 200 mmHg defines Moderate ARDS, and therefore does
NOT meet the threshold for severe ARDS.

- Options (C) and (D): Universal mandatory criteria for all ARDS categories.

Step 3: Final Answer:
A Pa0, /FiO, ratio of 100-200 mmHg corresponds to moderate ARDS and does NOT satisfy

the criteria for severe ARDS.

Quick Tip: Berlin Definition Oxygenation Categories (PEEP > 5):
- Mild ARDS: P/F Ratio = 201 — 300 mmHg

- Moderate ARDS: P/F Ratio = 101 — 200 mmHg

- Severe ARDS: P/F Ratio < 100 mmHg

26. The OSCAR trial is related to which of the following?

(A) Use of corticosteroids in COVID-19
(B) High-frequency oscillatory ventilation (HFOV) in ARDS
(C) Prone positioning in ARDS

(D) ECMO in severe respiratory failure
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Correct Answer: (B) High-frequency oscillatory ventilation (HFOV) in ARDS

Solution:

Concept:
High-frequency oscillatory ventilation (HFOV) was hypothesized to deliver ideal lung-protective
ventilation in ARDS by providing very small tidal volumes (1 — 2 mL/kg) at ultra-high

frequencies (3 — 15 Hz), preventing cyclic alveolar collapse and overdistension.

Step 1: The OSCAR and OSCILLATE Trials:

- The OSCAR trial (Oscillation in ARDS) was a landmark multicenter randomized controlled
trial conducted in the United Kingdom to evaluate the clinical efficacy of high-frequency
oscillatory ventilation compared to conventional mechanical ventilation in adult patients with
ARDS.

- Published alongside the Canadian OSCILLATE trial in 2013, the OSCAR study showed that
routine use of HFOV did not significantly reduce 30-day all-cause mortality compared with
standard lung-protective ventilation.

- Furthermore, the OSCILLATE trial showed potential hemodynamic harm and increased
mortality associated with aggressive HFOV application.

- As a result of the OSCAR and OSCILLATE trials, HFOV is no longer recommended as routine

initial or rescue therapy in adult ARDS.

Step 2: Landmark Trials in Critical Care Pulmonology:

- Prone positioning in ARDS: PROSEVA trial (demonstrated significant mortality reduction in
severe ARDS).

- ECMO in ARDS: CESAR trial and EOLIA trial.

- Corticosteroids in COVID-19: RECOVERY trial (Dexamethasone).

Step 3: Final Answer:
The OSCAR trial investigated the efficacy of High-Frequency Oscillatory Ventilation (HFOV) in
ARDS.
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Quick Tip: Major ARDS Trials to Remember:

- OSCAR & OSCILLATE: HFOV in ARDS (No benefit / Potential harm).

- PROSEVA: Prone positioning (> 16 hrs/day) reduces mortality in severe ARDS (P/F < 150).
- ARMA trial: Low tidal volume (6 mL/kg) reduces mortality.

- EOLIA / CESAR: VV-ECMO in severe ARDS.

27. Which oxygen delivery device can provide the highest fraction of inspired oxygen (FiO,) to

a patient?

(A) Nasal cannula
(B) Simple face mask
(C) Non-rebreather mask (NRBM)

(D) Venturi mask

Correct Answer: (C) Non-rebreather mask (NRBM)

Solution:

Concept:
Supplemental oxygen delivery systems are categorized into low-flow and high-flow devices

based on whether the device meets or exceeds the patient’s peak inspiratory flow demand.

Step 1: Comparison of Oxygen Delivery Devices:

- Nasal Cannula: Low-flow system delivering 1 —6 L/min of oxygen, providing an estimated
FiO, of 24 —44% (approximately +4% per 1 L/min flow above 20%).

- Simple Face Mask: Delivers flows of 6 — 10 L/min, providing an FiO, of 35 —50%. Flows
< 5 L/min can lead to CO, rebreathing.

- Venturi Mask: Fixed-performance, high-flow device utilizing the Bernoulli principle and air
entrainment to deliver precise, fixed FiO, concentrations ranging from 24% to 50%.

- Non-Rebreather Mask (NRBM): A reservoir-bag system with one-way valves on the
exhalation ports and between the reservoir bag and mask. When run at flow rates of

10 — 15 L/min (ensuring the reservoir bag does not collapse), it delivers the highest FiO,
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among standard non-invasive mask systems, reaching up to 80-90% (and near 100% under

optimal seal conditions).

Step 2: Mechanism of NRBM:

- The one-way valve prevents expired gas containing CO, from entering the reservoir bag
during exhalation.

- Inhalation draws 100% oxygen exclusively from the filled reservoir, minimizing room air

dilution.

Step 3: Final Answer:
The non-rebreather mask (NRBM) provides the highest fraction of inspired oxygen (FiO,)

among the listed devices.

Quick Tip: FiO, Delivery Ranges:

- Nasal Cannula (1 —6 L/min): 24% — 44%

- Simple Mask (6 — 10 L/min): 35% — 50%

- Venturi Mask: Precise fixed delivery (24%, 28%, 35%, 40%, 50%)

- NRBM (10 — 15 L/min): 80% — 90%-+ (Highest among standard devices)

28. Which of the following is considered an early marker of coagulopathy in trauma patients?

(A) Platelet count

(B) Prothrombin time (PT) / INR
(C) Fibrinogen level

(D) D-dimer

Correct Answer: (C) Fibrinogen level

Solution:
Concept:
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Trauma-Induced Coagulopathy (TIC) is a multifactorial impairment of hemostasis developing
rapidly after major mechanical trauma, exacerbated by acidosis, hypothermia, hemodilution,

and shock ("the lethal triad").

Step 1: Fibrinogen as the Early Critical Marker:

- Fibrinogen (Factor I) is the final common substrate of the coagulation cascade, cleaved by
thrombin into fibrin strands to form stable platelet-fibrin clots.

- Extensive international trauma studies and European trauma guidelines demonstrate that
fibrinogen is the first coagulation factor to reach critically low levels during massive
hemorrhage.

- The normal plasma fibrinogen concentration is 200 — 400 mg/dL.

- In severe trauma, accelerated consumption, early hyperfibrinolysis, dilution from resus-
citation fluids, and enzymatic degradation lead to a rapid plummet in fibrinogen levels
(< 150 — 200 mg/dL), long before conventional PT/INR or platelet counts demonstrate

significant decline.

Step 2: Viscoelastic Testing Correlation:

- Viscoelastic hemostatic assays (such as Thromboelastography [TEG] or Rotational Thromboe-
lastometry [ROTEM - specifically FIBTEM]) detect early fibrinogen depletion and guide early
replacement with cryoprecipitate or fibrinogen concentrate.

- Early hypofibrinogenemia is an independent predictor of massive transfusion requirements

and early trauma mortality.

Step 3: Final Answer:
A decline in fibrinogen level is considered the earliest laboratory marker and predictor of acute

coagulopathy in trauma patients.

Quick Tip: Trauma Coagulopathy Pearls:
- First clotting factor to fall critically low: Fibrinogen (< 1.5 —2.0 g/L or < 150 — 200 mg/dL).
- Monitoring: ROTEM FIBTEM parameter or Clauss fibrinogen assay.

- Early replacement: Cryoprecipitate or Fibrinogen Concentrate.
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29. In the MACOCHA score, which of the following is NOT included as a scoring parameter?

(A) Presence of beard
(B) Mallampati score
(C) Glasgow coma scale

(D) Pathology limiting cervical spine mobility

Correct Answer: (A) Presence of beard

Solution:

Concept:
The MACOCHA score is an evidence-based clinical score designed specifically for identifying

the risk of difficult endotracheal intubation in critically ill ICU patients.

Step 1: Detailed Breakdown of the MACOCHA Score Parameters:
The MACOCHA score comprises 7 variables divided into patient, pathology, and operator
categories:

. M - Mallampati Class III or IV (Score: 5 points) [Patient factor]

. A - Apnea syndrome / Obstructive Sleep Apnea (Score: 2 points) [Patient factor]

. C - Cervical spine mobility limitation (Score: 1 point) [Patient factor]

1

2

3

4. O - Opening of mouth < 3 cm (Score: 1 point) [Patient factor]

5. C - Coma / Glasgow Coma Scale (GCS) < 8 (Score: 1 point) [Disease/Pathology factor]
6. H - Hypoxemia / PaO,/FiO, < 200 mmHg (Score: 1 point) [Disease/Pathology factor]
7

. A - Anesthesiologist absence / Non-anesthesiologist intubator (Score: 1 point) [Operator

factor]

Step 2: Analysis of "Presence of Beard":

- The presence of a beard is a validated predictor of difficult bag-mask ventilation (BMV) (part
of the MOANS and BONES mnemonics in airway management), but it is not a component of
the MACOCHA intubation score.

- Mallampati score, GCS (Coma), and cervical spine limitation are all verified constituents of

the MACOCHA score.
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Step 3: Final Answer:

The presence of a beard is NOT included as a scoring parameter in the MACOCHA score.

Quick Tip: Airway Prediction Mnemonics:

- Difficult Mask Ventilation (MOANS / BONES): Beard, Obesity, No teeth, Age > 55, Stiff lungs /
Snoring.

- Difficult ICU Intubation (MACOCHA): Mallampati, Apnea, C-spine, Opening mouth, Coma (GCS),

Hypoxia, Anesthesiologist absent.

30. Which of the following is considered an essential minimum criterion before initiating a

spontaneous breathing trial (SBT) during ventilator weaning?

(A) PaO,/FiO, < 150 with PEEP 10 cm H,O
(B) Patient receiving vasopressors at moderate doses
(C) Hemodynamic stability without significant vasopressor support

(D) Sedation with RASS -4 to -5

Correct Answer: (C) Hemodynamic stability without significant vasopressor support

Solution:

Concept:
A Spontaneous Breathing Trial (SBT) is the standard diagnostic test to assess a mechanically

ventilated patient’s readiness for extubation and liberation from mechanical ventilation.

Step 1: Readiness Criteria for Spontaneous Breathing Trial:

Before initiating an SBT, a patient must satisfy standard weaning readiness screening criteria:
1. Resolution of Primary Underlying Disease: Substantial clinical improvement in the acute
process that necessitated mechanical ventilation.

2. Hemodynamic Stability: Stable rhythm, absence of myocardial ischemia, and minimal/no

vasopressor requirements (e.g., dopamine/dobutamine < 5 ug/kg/min or low-dose nore-
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pinephrine).

3. Adequate Oxygenation: PaO,/FiO, > 150 — 200 mmHg with PEEP < 5 — 8 cm H,0 and
FiO, <£0.4—0.5, pH > 7.25.

4. Neurological Adequacy: Patient easily arousable, following basic commands, Richmond

Agitation-Sedation Scale (RASS) between —1 and 0, with an intact cough and gag reflex.

Step 2: Analysis of Incorrect Options:

- Option (A): P/F < 150 on high PEEP (10 cm H,O) indicates ongoing moderate-to-severe gas
exchange failure.

- Option (B): Moderate-to-high dose vasopressors carry an excessive risk of hemodynamic
collapse when positive intrathoracic pressure is withdrawn.

- Option (D): Deep sedation (RASS —4 to —5) precludes spontaneous respiratory effort and

airway protection.

Step 3: Final Answer:
Hemodynamic stability without significant vasopressor support is an essential minimum

criterion prior to initiating an SBT.

Quick Tip: Weaning Readiness Checklist:
- Gas Exchange: P/F > 150 — 200, PEEP < 8 cm H,O0, FiO, < 0.4—0.5.
- Hemodynamics: Stable, no/low vasopressors, no acute ischemia.

- Neuromuscular: RASS —1 to 0, adequate cough, RSBI (f /V;) < 105.

31. Which of the following does NOT influence a capnogram?

(A) Cardiac output
(B) Alveolar ventilation
(C) Pulmonary perfusion

(D) Arterial oxygen saturation (SpO,)

Correct Answer: (D) Arterial oxygen saturation (SpO,)
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Solution:

Concept:
Capnography is the non-invasive continuous measurement and graphical display of the partial

pressure of carbon dioxide (PCO,) in exhaled respiratory gases throughout the respiratory cycle.

Step 1: Determinants of End-Tidal CO, (EtCO,):

The concentration of carbon dioxide in exhaled alveolar gas and the morphology of the
capnogram waveform are fundamentally determined by three interacting physiological
processes:

1. Metabolic Rate / CO, Production: Total cellular production of CO, (increases in fever,
sepsis, malignant hyperthermia; decreases in hypothermia).

2. Pulmonary Perfusion / Cardiac Output: Delivery of CO, via venous return to pulmonary
capillaries. A sudden fall in cardiac output (e.g., cardiac arrest, massive pulmonary embolism)
causes a drastic drop in EtCO, due to increased alveolar dead space.

3. Alveolar Ventilation: Minute ventilation and clearance of CO, by the lungs (hypoventilation

increases EtCO,; hyperventilation decreases EtCO,).

Step 2: Influence of Arterial Oxygen Saturation (SpO,):

- Arterial oxygen saturation (SpO,) measures the percentage of hemoglobin binding sites
occupied by oxygen in arterial blood, detected via pulse oximetry spectrophotometry.

- While oxygenation and ventilation are interrelated in pulmonary disease, SpO, itself exerts
no direct physical or physiological control over the generation, transport, or waveform shape

of exhaled CO,.
Step 3: Final Answer:

Arterial oxygen saturation (SpO,) does not directly influence the capnogram waveform or

EtCO, measurement.
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Quick Tip: Capnography Rule:

EtCO, depends on the "Tripod of Physiology":

1. CO, Production (Metabolism)

2. CO, Transport (Cardiac Output & Pulmonary Blood Flow)
3. CO, Elimination (Alveolar Ventilation)

Oxygenation (SpO,/Pa0,) does NOT determine the capnogram!

32. Which of the following is an inherited cause of hypercoagulability?

(A) Paroxysmal nocturnal hemoglobinuria (PNH)
(B) Polycythemia rubra vera (PRV)
(C) Antiphospholipid antibody syndrome (APLA)

(D) Factor V Leiden mutation

Correct Answer: (D) Factor V Leiden mutation

Solution:

Concept:
Thrombophilia is a predisposition to develop venous thromboembolism (VTE) and is cate-

gorized into primary (hereditary/genetic) and secondary (acquired) hypercoagulable disorders.

Step 1: Inherited Thrombophilias:

- Factor V Leiden Mutation: The most common inherited cause of primary thrombophilia
among Caucasian populations (accounting for 20 —25% of unprovoked VTE cases). It involves
a single point mutation (G1691A) in the *F5* gene that substitutes arginine with glutamine at
position 506. This alteration renders activated Factor V resistant to cleavage and inactivation
by Activated Protein C (APC resistance).

- Other inherited causes include Prothrombin G20210A mutation, Protein C deficiency, Protein

S deficiency, and Antithrombin III deficiency.

Step 2: Analysis of Acquired Hypercoagulable Conditions:
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- Antiphospholipid Antibody Syndrome (APLA): An acquired autoimmune disorder
characterized by antiphospholipid antibodies (Lupus Anticoagulant, Anticardiolipin, Anti-f3,-
glycoprotein I).

- Paroxysmal Nocturnal Hemoglobinuria (PNH): An acquired clonal stem cell disorder
resulting from somatic mutations in the *PIGA* gene.

- Polycythemia Rubra Vera (PRV): An acquired myeloproliferative neoplasm associated with

the somatic *JAK2 V617F* mutation.

Step 3: Final Answer:

Factor V Leiden mutation is an inherited cause of hypercoagulability.

Quick Tip: Thrombophilia Classification:

- Inherited: Factor V Leiden (Most common, APC resistance), Prothrombin gene mutation, Protein
C/S/Antithrombin deficiency.

- Acquired: Antiphospholipid Syndrome (APLA), PNH, Malignancy, PRV, HIT, Nephrotic syndrome.

33. During treatment of diabetic ketoacidosis (DKA), what is the recommended rate of decrease

in plasma glucose?

(A) >100 mg/dL per hour
(B) 10-20 mg/dL per hour
(C) 50-75 mg/dL per hour
(D) 5 mg/dL per hour

Correct Answer: (C) 50-75 mg/dL per hour

Solution:
Concept:
Diabetic ketoacidosis (DKA) management requires careful fluid replacement, continuous

intravenous regular insulin infusion, and electrolyte monitoring to close the serum anion gap
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while avoiding rapid osmotic shifts.

Step 1: Target Rate of Glucose Reduction in DKA:

- According to American Diabetes Association (ADA) and international consensus guidelines,
continuous IV regular insulin should be initiated at 0.1 units/kg/hour (or 0.14 units/kg/hour
without bolus).

- The recommended and safest rate of decline in plasma glucose is 50 to 75 mg/dL per hour
(approximately 3 —4 mmol/L per hour).

- If plasma glucose does not decrease by at least 50 mg/dL in the first hour, the insulin infusion

rate should be increased by double or fluid administration reassessed.

Step 2: Risk of Overly Rapid Correction:

- A precipitous fall in plasma glucose (> 100 mg/dL/hour) rapidly decreases intravascular
effective osmolality relative to brain intracellular osmolality:.

- This osmotic gradient drives water into cerebral cells, predisposing the patient to life-
threatening cerebral edema, particularly in pediatric and young adult patients.

- When serum glucose reaches 200 — 250 mg/dL, 5% dextrose should be added to IV fluids
to maintain glucose levels between 150 — 200 mg/dL until the ketoacidosis (anion gap and

beta-hydroxybutyrate) is fully resolved.

Step 3: Final Answer:
The recommended rate of decrease in plasma glucose during DKA resuscitation is 50-75

mg/dL per hour.

Quick Tip: DKA Insulin Protocol Rules:

- Target glucose drop rate: 50 — 75 mg/dL/hr.

- Avoid > 100 mg/dL/hr drop to prevent Cerebral Edema.

- Add Dextrose (5% Dextrose in 0.45% NaCl) when glucose drops to ~ 200 mg/dL while continuing

insulin to clear ketoacids!

34. What is the most accurate description of insulin shock?
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(A) Diabetic ketoacidosis caused by lack of insulin

(B) Severe hypoglycemia due to insulin excess

(C) Hyperosmolar hyperglycemic state caused by dehydration
(D) Hypoglycemia caused only by skipping meals

Correct Answer: (B) Severe hypoglycemia due to insulin excess

Solution:

Concept:
"Insulin shock" is an acute medical emergency resulting from absolute or relative exogenous

insulin overdose, leading to profound systemic hypoglycemia and neuroglycopenia.

Step 1: Pathophysiology of Insulin Shock:

- When a diabetic patient receives an excessive dose of insulin relative to glucose intake
or metabolic expenditure, circulating insulin promotes rapid cellular uptake of glucose
into skeletal muscle and adipose tissue while suppressing hepatic glycogenolysis and
gluconeogenesis.

- This precipitates severe hypoglycemia (blood glucose typically < 40 —50 mg/dL).

- As glucose is the obligate primary energy substrate for cerebral metabolism, severe deprivation
leads to acute neuroglycopenic symptoms: confusion, diaphoresis, autonomic tremors, focal

neurological deficits, seizures, coma, and irreversible brain damage if untreated.

Step 2: Distinguishing from Other States:

- DKA: Results from severe insulin *deficiency* and elevated counter-regulatory hormones
causing hyperglycemia and metabolic acidosis.

- Hyperosmolar Hyperglycemic State (HHS): Characterized by profound hyperglycemia
(> 600 mg/dL) and hyperosmolality without significant ketoacidosis.

- Insulin shock specifically describes severe hypoglycemia precipitated by relative or absolute

insulin excess.

Step 3: Final Answer:

Insulin shock is accurately defined as severe hypoglycemia due to insulin excess.
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Quick Tip: Emergency Hypoglycemia Management (Whipple’s Triad):

- Conscious patient: Oral fast-acting carbohydrates (15— 20 g glucose rule).

- Unconscious / IV access: 25— 50 mL of 50% Dextrose (DsoW) or 100 mL of 10% Dextrose IV.
- No IV access: 1 mg Glucagon IM/SC.

35. The most important adverse effect of sotalol is primarily due to which mechanism?

(A) Potassium channel blockade leading to QT prolongation
(B) Inhibition of calcium channels causing AV block

(C) Alpha-1 receptor blockade causing hypotension

(D) Sodium channel blockade causing QRS widening

Correct Answer: (A) Potassium channel blockade leading to QT prolongation

Solution:

Concept:
Sotalol is a unique antiarrhythmic agent possessing both Class II (non-selective beta-adrenergic
receptor blockade) and Class III (potassium channel blockade) properties according to the

Vaughan-Williams classification.

Step 1: Mechanism of Action of Sotalol:

- Sotalol exists as a racemic mixture of *d*- and *1*-enantiomers; the *1*-isomer provides
beta-blockade, whereas both *d*- and *1*-isomers exert Class III electrophysiological effects.
- Class III activity occurs via inhibition of the rapid delayed rectifier potassium current (Ix,)
during Phase 3 of the cardiac action potential.

- By blocking potassium efflux, sotalol prolongs action potential duration and effective

refractory period in atrial, ventricular, and accessory conducting tissue.

Step 2: Adverse Effect Profile (Torsades de Pointes):
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- The most hazardous and dose-limiting adverse effect of sotalol is excessive QTc prolongation.
- Prolongation of Phase 3 repolarization triggers early afterdepolarizations (EADs), creating
the substrate for polymorphic ventricular tachycardia, classically known as Torsades de pointes
(TdP).

- The risk of Torsades de pointes increases in renal impairment (as sotalol is eliminated 100%

unchanged by the kidneys), hypokalemia, hypomagnesemia, bradycardia, and high dosages.

Step 3: Final Answer:
The most important adverse effect of sotalol (Torsades de pointes) is caused by potassium

channel blockade leading to QT prolongation.

Quick Tip: Sotalol Key Features:
- Dual Class II (3-blocker) and Class III (I, potassium channel blocker) activity.
- Major Toxicity: QT prolongation — Torsades de Pointes (2 — 4% risk).

- Excretion: 100% renal elimination (Dose reduction required in renal disease!).

36. What is rise time in mechanical ventilation?

(A) Duration of the entire inspiratory phase
(B) Time taken to cycle from inspiration to expiration
(C) Time taken to reach the set inspiratory pressure

(D) Time to deliver a set tidal volume in volume-controlled mode

Correct Answer: (C) Time taken to reach the set inspiratory pressure

Solution:
Concept:
In pressure-targeted and pressure-supported modes of mechanical ventilation (such as Pressure

Control, Pressure Support, and BIPAP), rise time (pressurization rate / inspiratory rise time /

slope) is an adjustable parameter that dictates initial gas flow delivery.
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Step 1: Definition of Rise Time:
- Rise time is defined as the time taken for the ventilator to transition from the baseline PEEP
level to the target set inspiratory pressure at the onset of inspiration.

- It is typically expressed in seconds (or as a percentage of total inspiratory time).

Step 2: Physiological Impact of Rise Time Adjustments:

- Short / Fast Rise Time: Flow accelerates rapidly to achieve set pressure instantaneously.
This satisfies high patient inspiratory flow demands (e.g., in acute respiratory distress/air
hunger), but can cause pressure overshoot, high peak flow, and patient discomfort.

- Long / Slow Rise Time: Flow increases more gradually, smoothing the transition to target
pressure. This prevents pressure overshoot in patients with high airway resistance (e.g.,
severe asthma or COPD), but if set too slow, it can lead to patient-ventilator asynchrony (flow

starvation) and increased work of breathing.

Step 3: Comparison with Other Ventilator Parameters:
- Total duration of inspiration is the Inspiratory Time (T;).
- Transition from inspiration to expiration is governed by the Cycling mechanism (e.g., flow

cycling percentage in PSV).

Step 4: Final Answer:
Rise time in mechanical ventilation is the time taken to reach the set inspiratory pressure from

baseline pressure.

Quick Tip: Ventilator Rise Time Rules:
- Definition: Time taken from baseline PEEP to set inspiratory pressure.
- Fast Rise Time: Good for high inspiratory drive; risk of pressure overshoot.

- Slow Rise Time: Good for high airway resistance/COPD; risk of flow starvation/asynchrony.

37. Flow-time and pressure-time ventilator waveforms can be used to identify which of the

following?
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(A) Patient-ventilator asynchrony
(B) Inadequate inspiratory flow
(C) Breath stacking

(D) Auto-PEEP

Correct Answer: (D) Auto-PEEP

Solution:

Concept:

Auto-PEEP (intrinsic positive end-expiratory pressure, or occult PEEP) occurs when the
expiratory time is insufficient to allow complete exhalation to the resting functional residual
capacity before the delivery of the subsequent breath.

Continuous visual inspection of real-time scalar waveforms provides essential bedside

diagnostic information for recognizing dynamic hyperinflation and gas trapping.

Step 1: Waveform Analysis for Auto-PEEP Recognition:

- Flow-Time Scalar: Under normal mechanical ventilation, the expiratory flow curve gradually
returns to the zero-flow baseline before the initiation of the next inspiration. When auto-PEEP
is present, the expiratory flow is truncated and fails to reach zero baseline before the next
mechanical or patient-triggered breath begins.

- Pressure-Time Scalar: During an end-expiratory hold maneuver (occluding the expiratory
port at the very end of expiration), alveolar pressure equilibrates throughout the closed
ventilator circuit. This produces a measurable step-up in baseline airway pressure above the

set extrinsic PEEB directly quantifying the total auto-PEEP present.

Step 2: Clinical Consequences of Dynamic Hyperinflation:

- Unrecognized auto-PEEP increases intrathoracic pressure, impairs right ventricular venous
return, diminishes cardiac output, and produces refractory hypotension.

- It also imposes an added elastic threshold load on patient-triggered breaths, contributing to

severe patient-ventilator trigger asynchrony and ineffective triggering efforts.

Step 3: Final Answer:

Flow-time and pressure-time scalar waveforms are specifically utilized at the bedside to
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identify and quantify auto-PEEP

Quick Tip: Bedside Auto-PEEP Recognition:

- Flow-Time scalar: Expiratory flow does NOT return to zero baseline before the next breath starts.

- Pressure-Time scalar: Measured accurately using an End-Expiratory Hold maneuver.

- Treatment: Increase expiratory time (T,), decrease respiratory rate, decrease tidal volume,

bronchodilators.

38. Which of the following statements regarding nebulization in an intubated patient with an

endotracheal (ET) tube is incorrect?

(A) As the size of the ET tube increases from 7.0 to 8.0 mm, nebulization effectiveness reduces
(B) Particle size should be between 2-5 micrometer
(C) Placement of the nebulizer 15 cm away from the Y-connector improves aerosol deposition

(D) Humidification should be removed during nebulization to improve aerosol delivery

Correct Answer: (A) As the size of the ET tube increases from 7.0 to 8.0 mm, nebulization effective-

ness reduces

Solution:

Concept:
Aerosol drug delivery in mechanically ventilated patients is influenced by technical factors
including endotracheal tube (ETT) diameter, nebulizer placement, particle mass median

aerodynamic diameter (MMAD), ventilator parameters, and circuit humidification.

Step 1: Impact of Endotracheal Tube Diameter:

- The artificial airway acts as a major physical barrier to aerosolized medication delivery due to
inertial impaction of droplets against the inner lumen wall.

- Larger internal diameter ETTs (e.g., 8.0 mm vs. 7.0 mm) exhibit lower gas velocities,

less turbulent flow, and a larger cross-sectional area, which significantly reduces inertial
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impaction and increases (improves) total aerosol deposition into the lower tracheobronchial
tree.
- Therefore, statement (A), which asserts that effectiveness decreases as ETT size increases

from 7 to 8 mm, is factually incorrect.

Step 2: Evaluation of Other Statements:

- Particle size: Optimal aerosol deposition in the lower airways occurs with an MMAD of
2 —5 ym. Particles > 5 um impact in the circuit/tubing, whereas particles < 1 —2 um are
exhaled without deposition.

- Nebulizer position: Placing the nebulizer 15—30 cm back from the Y-piece on the inspiratory
limb allows the inspiratory tubing to act as an aerosol reservoir, markedly increasing delivered
drug fraction compared to placement directly at the Y-piece.

- Circuit humidification: Active heated humidification increases droplet hygroscopic growth,
causing premature particle deposition in the circuit; bypassing or turning off the humidifier

during nebulization improves pulmonary drug delivery.

Step 3: Final Answer:
Statement (A) is incorrect because aerosol delivery and nebulization effectiveness actually

improve as the endotracheal tube diameter increases.

Quick Tip: Optimizing Ventilator Nebulization:

- ETT Diameter: Larger diameter — Higher aerosol delivery (less impaction).

- Nebulizer Position: 15— 30 cm back from the Y-connector on the inspiratory limb.
- Optimal MMAD: 2 —5 ym.

- Humidification: Bypass or turn off active humidification during nebulization.

39. Which of the following drugs is most commonly associated with producing anterograde

amnesia?

(A) Midazolam
(B) Morphine
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(C) Ketamine

(D) Propofol

Correct Answer: (A) Midazolam

Solution:

Concept:
Anterograde amnesia is the inability to create new long-term memories following the

administration of a pharmacological agent, while remote retrograde memory remains intact.

Step 1: Pharmacodynamic Profile of Midazolam:

- Midazolam is a short-acting, water-soluble benzodiazepine that acts as a positive allosteric
modulator of the gamma-aminobutyric acid type A (GABA,) receptor complex.

- Binding specifically to the alpha-1 (a;) subunit-containing GABA, receptor subtype in the
hippocampus and cerebral cortex promotes chloride ion influx, hyperpolarizing neuronal
membranes.

- This selective modulation produces potent, predictable, and dose-dependent **anterograde
amnesia**, alongside sedation, anxiolysis, anticonvulsant, and muscle-relaxant properties.

- Because of its reliable amnestic effect, midazolam is widely used as a premedication agent

before surgical procedures, procedural sedation, and intensive care interventions to prevent

patient recall of stressful events.

Step 2: Comparison with Other Sedative/Analgesic Agents:

- Morphine: A pure mu-opioid receptor agonist that produces analgesia and mild eupho-
ria/sedation without specific amnestic properties.

- Ketamine: An NMDA receptor antagonist producing dissociative anesthesia and cataleptic
amnesia, but frequently causes emergence delirium and vivid hallucinations.

- Propofol: An alkylphenol anesthetic agent with strong hypnotic and sedative properties, but
its direct amnestic potency at subhypnotic doses is less pronounced and less specific than that

of benzodiazepines.

Step 3: Final Answer:

Midazolam is the classic pharmacological agent most commonly associated with producing
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potent anterograde amnesia.

Quick Tip: Benzodiazepine Amnestic Effects:

- Midazolam: Rapid onset, short duration, most potent anterograde amnestic agent in perioperative and
ICU practice.

- Receptor Target: GABA, receptor a;-subunit.

- Specific Antagonist: Flumazenil (0.2 mg IV titrated).

40. Which of the following antiepileptic drugs is contraindicated in the treatment of theophylline-

induced seizures?

(A) Lorazepam
(B) Phenytoin
(C) Levetiracetam

(D) Phenobarbital

Correct Answer: (B) Phenytoin

Solution:

Concept:
Theophylline toxicity is a severe clinical emergency. Overdose causes refractory seizures and
lethal cardiac arrhythmias through non-selective inhibition of phosphodiesterases (PDE) and

potent antagonism of central and cardiac adenosine (A; and A,) receptors.

Step 1: Mechanism of Theophylline-Induced Seizures:

- Theophylline acts as a competitive antagonist at central adenosine receptors (specifically A,
receptors), removing endogenous adenosine-mediated presynaptic inhibition of excitatory
neurotransmitters (glutamate).

- This results in massive neuronal excitation, intracellular cyclic AMP (cAMP) elevation, and

status epilepticus that is notoriously resistant to standard anticonvulsant regimens.
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Step 2: Inefficacy and Harm of Phenytoin:

- Phenytoin is completely ineffective in terminating theophylline-induced seizures in multiple
animal models and clinical human trials.

- Phenytoin acts primarily by stabilizing the inactive state of voltage-gated sodium channels,
which does not address adenosine antagonism or cyclic AMP elevation.

- Furthermore, rapid intravenous administration of phenytoin can exacerbate cardiac dysrhyth-
mias, hypotension, and myocardial depression in patients who are already cardiovascularly
unstable from methylxanthine toxicity, leading to increased mortality.

- First-line management of theophylline-induced seizures consists of high-dose **benzo-
diazepines** (lorazepam, diazepam) and **barbiturates** (phenobarbital), followed by

immediate extracorporeal elimination (hemodialysis or hemoperfusion).

Step 3: Final Answer:
Phenytoin is contraindicated and ineffective in the management of theophylline-induced

seizures.

Quick Tip: Theophylline Toxicity Management:

- Seizure Control: High-dose Benzodiazepines (Lorazepam) + Barbiturates (Phenobarbital).
- AVOID Phenytoin: Ineffective and worsens cardiac toxicity/mortality!

- Tachyarrhythmias: Short-acting beta-blockers (Esmolol).

- Definitive Elimination: Hemodialysis / Charcoal hemoperfusion.

41. Which fluoroquinolone does not require dose modification in renal failure?

(A) Ciprofloxacin
(B) Levofloxacin
(C) Moxifloxacin

(D) Norfloxacin

Correct Answer: (C) Moxifloxacin
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Solution:

Concept:
Fluoroquinolones are broad-spectrum bactericidal antimicrobial agents that inhibit bacterial
DNA gyrase (topoisomerase II) and topoisomerase IV. Their elimination routes vary widely

between renal clearance and hepatic metabolism.

Step 1: Pharmacokinetics of Moxifloxacin:

- **Moxifloxacin** is a fourth-generation "respiratory fluoroquinolone" that undergoes
extensive non-renal clearance.

- Approximately 50% of an administered dose is metabolized via hepatic glucuronide and
sulfate conjugation, and the remainder is excreted via the biliary and fecal route.

- Less than 15 —20% of the drug is eliminated unchanged in the urine.

- Consequently, moxifloxacin pharmacokinetics are not significantly altered in patients with
renal impairment, and no dosage adjustment is required in mild, moderate, or severe renal
failure, or in patients undergoing hemodialysis or continuous renal replacement therapy

(CRRT).

Step 2: Renal Clearance of Other Fluoroquinolones:

- Ciprofloxacin: Approximately 50 — 70% eliminated unchanged by the kidneys; requires
substantial dose reduction when creatinine clearance (CrCl) falls below 50 mL/min.

- Levofloxacin: Excreted > 80% unchanged in urine via glomerular filtration and tubular
secretion; requires strict dose reduction based on glomerular filtration rate (GFR) to avoid
neurotoxicity.

- Norfloxacin: Primarily eliminated renally; dose modification is mandatory in renal failure.

Step 3: Final Answer:

Moxifloxacin is the fluoroquinolone that does not require dose modification in renal failure.
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Quick Tip: Fluoroquinolone Elimination Profiles:

- Moxifloxacin: Hepatic metabolism / Biliary excretion — NO renal dose adjustment needed (not
suitable for UTIs!).

- Levofloxacin & Ciprofloxacin: Predominantly renal excretion — Dose reduction MANDATORY in renal

dysfunction.

42. Which of the following is a feature of acute lithium intoxication?

(A) Ataxia

(B) Nephrogenic DI
(C) SILENT

(D) Vomiting

Correct Answer: (D) Vomiting

Solution:

Concept:
Lithium intoxication is classified into acute, acute-on-chronic, and chronic toxicity patterns

based on chronicity of exposure and tissue equilibration.

Step 1: Clinical Manifestations of Acute vs. Chronic Toxicity:

- Acute Lithium Ingestion: In patients without prior tissue accumulation, acute poisoning
primarily manifests with **prominent gastrointestinal symptoms** such as nausea, persistent
vomiting, crampy abdominal pain, and profuse watery diarrhea.

- Gastrointestinal symptoms occur early because ingested lithium directly irritates the gastric
and intestinal mucosa before substantial systemic absorption and slow distribution across the
blood-brain barrier into the central nervous system take place. Neurological symptoms in

purely acute toxicity occur late.

Step 2: Manifestations of Chronic Lithium Toxicity:

- Ataxia, coarse tremors, hyperreflexia, and altered mental status: Characteristic
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manifestations of chronic or late toxicity when brain tissue concentrations reach equilibrium.
- Nephrogenic Diabetes Insipidus (NDI): A classic consequence of long-term chronic lithium
therapy resulting from lithium accumulation in renal collecting duct principal cells via ENaC
channels, disrupting aquaporin-2 expression.

- SILENT (Syndrome of Irreversible Lithium-Effectuated Neurotoxicity): Characterized
by persistent cerebellar dysfunction and cognitive deficits persisting months after lithium

cessation following severe neurotoxicity.

Step 3: Final Answer:

Vomiting is the hallmark initial clinical feature of acute lithium intoxication.

Quick Tip: Lithium Toxicity Patterns:

- Acute Ingestion: Gastrointestinal symptoms predominate early (Nausea, Vomiting, Diarrhea).

- Chronic Toxicity: Neurological symptoms predominate (Coarse tremors, Ataxia, Confusion, Choreoa-
thetosis).

- Renal: Nephrogenic DI (Polyuria/Polydipsia, treated with Amiloride).

43. Which of the following is considered a minimally invasive method of cardiac output moni-

toring?

(A) Arterial pressure waveform analysis
(B) Pulmonary artery catheter thermodilution
(C) Direct Fick method

(D) Left ventricular angiography

Correct Answer: (A) Arterial pressure waveform analysis

Solution:

Concept:

Hemodynamic monitoring in the ICU has evolved from highly invasive techniques toward

NEET SS 2024 Page 60 of © Collegedunia.com



minimally invasive and non-invasive methods to assess cardiac output (CO) and stroke volume

variation (SVV).

Step 1: Classification of Cardiac Output Monitoring Techniques:

1. Invasive Techniques: - Pulmonary Artery Catheter (PAC / Swan-Ganz): Utilizes
transpulmonary or pulmonary artery thermodilution; requires central venous and right-heart
catheterization with significant risks of arrhythmias and vascular injury.

- Direct Fick Method: Involves cardiac catheterization to measure mixed venous and arterial
oxygen content alongside oxygen consumption (VO,).

- Left Ventricular Angiography: Highly invasive fluoroscopic catheterization procedure
measuring ventriculography stroke volume.

2. Minimally Invasive Techniques: - Arterial Pressure Waveform Analysis (e.g., Flo-
Trac/Vigileo, PiCCO, PulseCO, LiDCO): Derives continuous stroke volume and cardiac output
from the area under the systolic portion of an existing standard radial or femoral peripheral
arterial catheter waveform without requiring pulmonary artery instrumentation.

3. Non-Invasive Techniques: - Transthoracic echocardiography (TTE), thoracic electrical

bioimpedance/bioreactance, and pulse wave transit time.

Step 2: Clinical Advantages of Pulse Contour Analysis:

- Provides real-time beat-to-beat cardiac output estimation, systemic vascular resistance (SVR),
and dynamic fluid responsiveness indices (Stroke Volume Variation [SVV] and Pulse Pressure
Variation [PPV]) using an indwelling arterial line already placed for routine blood pressure

monitoring.
Step 3: Final Answer:

Arterial pressure waveform analysis is classified as a minimally invasive method of cardiac

output monitoring.
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Quick Tip: Hemodynamic Monitoring Categories:

- Invasive: PAC / Swan-Ganz thermodilution, Direct Fick method.

- Minimally Invasive: Arterial pressure waveform analysis (FloTrac, PiCCO, LiDCO), Transesophageal
Doppler.

- Non-Invasive: Transthoracic Echocardiography (VTI calculation), Bioreactance (NICOM).

44. The following pressure tracing obtained during cardiac catheterization is most likely due

to?
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(A) Restrictive cardiomyopathy
(B) Pericardial effusion
(C) Cardiac tamponade

(D) Constrictive pericarditis

Correct Answer: (C) Cardiac tamponade

Solution:

Concept:

Invasive hemodynamic catheterization records distinct intracardiac pressure profiles that dis-
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tinguish between constrictive pericarditis, cardiac tamponade, and restrictive cardiomyopathy.

Step 1: Hemodynamic Hallmarks of Cardiac Tamponade:

- Equalization of End-Diastolic Pressures: Fluid accumulation within the rigid pericardial
space compresses all four cardiac chambers, causing right atrial pressure, right ventricular
end-diastolic pressure, pulmonary artery diastolic pressure, and pulmonary capillary wedge
pressure (PCWP) to elevate and equalize (typically within =5 mmHg of each other).

- Right Atrial Waveform: Shows a prominent, preserved ’x’ descent (due to ongoing
ventricular ejection pulling the tricuspid annulus downward) and an absent or blunted
’y’ descent (because rapid early diastolic ventricular filling is completely impeded by high
intrapericardial pressure).

- Ventricular Interdependence and Pulsus Paradoxus: Respiratory variations demonstrate
marked reciprocal changes in left and right ventricular peak systolic pressures (inspiratory

increase in RV pressure with simultaneous decrease in IV pressure).

Step 2: Differentiation from Constrictive Pericarditis and Restrictive Cardiomyopathy:

- Constrictive Pericarditis: Demonstrates a prominent, rapid ’y’ descent (creating a sharp "dip
and plateau" or "square root sign" on ventricular pressure tracings) and prominent ’x’ descent
(W-sign or M-sign on atrial tracing).

- Restrictive Cardiomyopathy: Features marked elevation of left-sided filling pressures
compared to right-sided filling pressures (ILV diastolic pressure > 5 mmHg higher than RV

diastolic pressure) without equalization.

Step 3: Final Answer:
The catheterization tracing showing diastolic pressure equalization with blunted "y’ descent

and respiratory ventricular interdependence is diagnostic of cardiac tamponade.

Quick Tip: Catheterization Hemodynamics Cheat Sheet:

- Cardiac Tamponade: Diastolic pressure equalization + Prominent ’x’ descent + ABSENT ’y’ descent.
- Constrictive Pericarditis: Diastolic pressure equalization + Prominent "y’ descent ("Square root sign" /
"Dip-and-plateau").

- Restrictive Cardiomyopathy: Non-equalized pressures (IVEDP >> RVEDP), prominent 'y’ descent.
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45. A ventilator pressure-time waveform is given below. What is this finding most suggestive

(A) Circuit leak
(B) Auto-PEEP

(C) Patient-ventilator asynchrony

(D) High airway resistance

Correct Answer: (B) Auto-PEEP

Solution:

Concept:
Ventilator scalars depict airway pressure, flow, and volume as functions of time. Analyzing
changes during expiratory maneuvers reveals dynamic hyperinflation and intrinsic positive

end-expiratory pressure (auto-PEEP).

Step 1: Analysis of the Waveform Finding:

oS

- The provided pressure-time and flow-time graphic illustrates an **end-expiratory hold

maneuver**.

- During this maneuver, the expiratory valve closes at the very end of expiration, preventing
exhalation while halting inspiratory gas flow.

- If dynamic air-trapping is present, trapped alveolar gas redistributes and equilibrates
throughout the closed circuit, causing the airway pressure tracing to rise smoothly from the set
extrinsic baseline PEEP up to a higher plateau level.

- This abrupt step-up in baseline pressure on the scalar directly reveals and quantifies the

presence of **Auto-PEEP (Intrinsic PEEP)**.
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- The associated "waterfall effect" phenomenon is classically described in flow-limited patients
where extrinsic PEEP can be added up to 70 — 80% of auto-PEEP without raising total alveolar

pressure or worsening hyperinflation.

Step 2: Interpretation of Incorrect Options:

- Circuit leak: Demonstrates a failure of the expired volume scalar to return to zero or an
incomplete volume-time loop.

- High airway resistance: Increases the peak inspiratory pressure (PIP) while maintaining a
normal plateau pressure (Ppq.)-

- Patient-ventilator asynchrony: Appears as scalloping or distortion of the inspiratory pressure

or flow curve.

Step 3: Final Answer:
The ventilator graphic displaying the rise in baseline pressure during an expiratory hold is

diagnostic of auto-PEEP

Quick Tip: Auto-PEEP on Ventilator Graphics:
- Expiratory Hold maneuver reveals Auto-PEEP = Total measured PEEP — Set extrinsic PEEP

- Flow scalar: Flow does not hit the zero line prior to the start of the next cycle.

46. In a mechanically ventilated patient, auto-PEEP is most likely to develop due to which of

the following mechanisms?

(A) Incomplete exhalation
(B) Low airway resistance
(C) Prolonged expiratory time

(D) Low respiratory rate

Correct Answer: (A) Incomplete exhalation
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Solution:

Concept:
Auto-PEEP (also termed intrinsic PEEE dynamic hyperinflation, or occult PEEP) represents the
positive alveolar pressure that remains at the end of expiration above the set extrinsic baseline

ventilator pressure.

Step 1: Mechanism of Auto-PEEP Generation:
- Under normal respiratory mechanics, passive lung deflation occurs along an exponential

curve determined by the respiratory system time constant:

T=RxC

where R is airway resistance and C is respiratory system compliance.

- Exhalation requires approximately 3 to 5 time constants to achieve complete emptying of
inspired tidal volume to resting functional residual capacity (FRC).

- When the available expiratory time (T,) is shorter than the time required for complete passive
expiration, **incomplete exhalation** occurs.

- As a consequence, each subsequent delivered breath stacks on top of the preceding unexpired
volume (breath stacking / dynamic gas trapping), progressively building positive alveolar

pressure at end-expiration.

Step 2: Contributing Factors:

- Factors that promote incomplete exhalation include: high airway resistance (e.g., severe
bronchospasm, secretions, small ETT), high respiratory rates (shortening T,), high minute
ventilation, and increased lung compliance (e.g., emphysema).

- Conversely, prolonged expiratory time, low respiratory rate, and low airway resistance

facilitate complete lung emptying and protect against auto-PEEP
Step 3: Final Answer:

Auto-PEEP develops primarily as a direct result of incomplete exhalation before the onset of

the next breath.
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Quick Tip: Determinants of Auto-PEEP:

- Primary mechanism: Incomplete exhalation (T, <3 —5 7).

- Risk factors: High airway resistance (COPD/Asthma), high respiratory rate, large tidal volumes, short
T,.

- Interventions to correct: Decrease respiratory rate, increase peak inspiratory flow rate (shortens T;

and lengthens T,).

47. Which of the following is NOT a component of antibiotic stewardship according to the

diagram?

(A) Enhancing infection prevention and control
(B) Prescribing antibiotics when they are truly needed
(C) Using the shortest effective duration of antibiotics

(D) Increasing empirical broad-spectrum antibiotic use

Correct Answer: (D) Increasing empirical broad-spectrum antibiotic use

Solution:

Concept:
Antimicrobial Stewardship Programs (ASPs) are coordinated institutional strategies designed
to improve and measure the appropriate use of antimicrobials by promoting optimal drug

selection, dosing, route, and duration of therapy.

Step 1: Core Principles and Goals of Antimicrobial Stewardship:

The fundamental pillars of hospital antimicrobial stewardship include:

1. Diagnostic Optimization: Prescribing antimicrobial therapy only when a true bacterial
infection is documented or strongly suspected.

2. Targeted Selection: Utilizing the narrowest-spectrum agent directed against the identified
pathogen based on culture and susceptibility data.

3. De-escalation: Rapidly narrowing broad-spectrum empiric therapy or discontinuing

unnecessary coverage once microbiological culture results are available (usually within 48 to
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72 hours).

4. Dosing Optimization: Tailoring antimicrobial dosing based on pharmacokinetic and
pharmacodynamic (PK/PD) principles.

5. Shortest Effective Duration: Limiting treatment duration to the minimum proven effective
course to reduce selective pressure for resistance.

6. Infection Prevention: Enhancing strict hospital hygiene, hand washing, and surveillance to

prevent healthcare-associated transmissions.

Step 2: Analysis of Incorrect Practice:

- **Increasing empirical broad-spectrum antibiotic use** runs directly contrary to antimicrobial
stewardship principles.

- Indiscriminate and prolonged broad-spectrum antibiotic usage drives antimicrobial resistance
(e.g., CRE, MRSA, VRE), increases adverse drug toxicities, and significantly increases the

incidence of *Clostridioides difficile* colitis.

Step 3: Final Answer:
Increasing empirical broad-spectrum antibiotic use is contrary to the core principles of

antibiotic stewardship.

Quick Tip: Key Pillars of Antibiotic Stewardship:

- Right Drug, Right Dose, Right Route, Right Duration.

- Early culture acquisition — Rapid de-escalation from broad to narrow-spectrum.
- Use biomarker-guided discontinuation (e.g., serial Procalcitonin).

- Broad-spectrum overuse is a failure of stewardship!

48. Which of the following parameters is NOT included in the APACHE II scoring system?

(A) Serum potassium
(B) Hematocrit

(C) Arterial pH

(D) Blood glucose level
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Correct Answer: (D) Blood glucose level

Solution:

Concept:
The APACHE II (Acute Physiology and Chronic Health Evaluation II) scoring system is a widely
utilized severity-of-disease classification system used in intensive care units within the first 24

hours of admission to predict in-hospital mortality:.

Step 1: Composition of the APACHE II Score:

The APACHE II score is calculated from three components:

1. Acute Physiology Score (APS): Evaluates 12 physiological variables measured as the worst
value in the initial 24 hours:

- Core body temperature

- Mean arterial pressure (MAP)

- Heart rate

- Respiratory rate

- Oxygenation (AaDO, if FiO, > 0.5, or PaO, if FiO, < 0.5)

- Arterial pH (or serum HCO; if no ABG)

- Serum sodium

- Serum potassium

- Serum creatinine (double points assigned in acute renal failure)

- Hematocrit

- White blood cell (WBC) count

- Glasgow Coma Scale (GCS subtracted from 15)

2. Age Points: Added based on advancing age brackets (0 to 6 points).

3. Chronic Health Points: Added for severe preexisting organ insufficiency (liver, cardiovascu-

lar, renal, respiratory, or immunocompromised state).

Step 2: Exclusion of Blood Glucose Level:
- Blood glucose level is NOT a parameter in the APACHE II score.
- Although stress hyperglycemia is common in critically ill patients, it was not incorporated

into the 12 acute physiological variables of the APACHE II model.
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Step 3: Final Answer:

Blood glucose level is not included as a parameter in the APACHE II scoring system.

Quick Tip: APACHE II Score Components:

- 12 Physiological variables: Temp, MAR HR, RR, Oxygenation, Arterial pH, Na*, K*, Creatinine,
Hematocrit, WBC, GCS.

- Plus: Age points + Chronic health points.

- NOT included: Blood glucose, Platelet count, Bilirubin, Lactate (Bilirubin Platelets are in SOFA!).

49. Which of the following is considered an prognostic marker for identifying patients with

suspected infection who are at risk for poor outcomes?

(A) qSOFA
(B) SOFA
(C) APACHE II

(D) Serum lactate alone

Correct Answer: (A) qSOFA

Solution:

Concept:
The Sepsis-3 consensus definitions (2016) introduced clinical scoring frameworks to facilitate
early bedside identification and risk-stratification of patients with suspected infection outside

of the ICU setting.

Step 1: Structure and Purpose of gSOFA (Quick SOFA):
- qSOFA (Quick Sequential Organ Failure Assessment) was developed specifically as a
simple, rapid, bedside screening tool to identify patients with suspected infection outside the

intensive care unit (such as in emergency departments and general medical wards) who are at
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high risk of deterioration, prolonged ICU stay, or in-hospital mortality.

- It incorporates three easily assessable bedside clinical criteria (1 point each):
1. Altered mental status (Glasgow Coma Scale score < 15).

2. Systolic blood pressure < 100 mmHg.

3. Respiratory rate > 22 breaths/min.

Step 2: Clinical Significance:

- A score of > 2 indicates a significantly elevated risk of adverse outcomes and prompts
immediate escalation of monitoring, laboratory evaluation (including lactate and full SOFA
score calculation), blood cultures, and aggressive early sepsis management.

- While full SOFA is used inside the ICU to define organ dysfunction, gSOFA is the designated

quick prognostic screening tool for risk stratification in suspected infection.

Step 3: Final Answer:
The qSOFA score is the prognostic bedside tool used to identify infected patients at risk of poor

outcomes.

Quick Tip: qSOFA Mnemonic ("HAT"):
- Hypotension: SBP < 100 mmHg

- Altered mental status: GCS < 15

- Tachypnea: RR > 22 breaths/min

A score of > 2 points identifies patients with infection at high risk of mortality!

50. Which of the following is considered a newer emerging biomarker for prognostication in

heart failure?

(A) BNP

(B) Angiopoietin-2

(C) Troponin
(D) NT-proBNP
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Correct Answer: (B) Angiopoietin-2

Solution:

Concept:
Biomarkers in heart failure reflect various pathophysiological domains, including myocardial
stretch, myocyte injury, systemic inflammation, matrix remodeling, and endothelial /vascular

activation.

Step 1: Role of Angiopoietin-2 in Heart Failure:

- Angiopoietin-2 (Ang-2) is an emerging vascular and endothelial biomarker stored within
Weibel-Palade bodies of endothelial cells.

- It acts as an endogenous antagonist of the Tie-2 receptor, destabilizing endothelial cell
junctions, increasing microvascular permeability, and promoting vascular inflammation and
capillary leak.

- In acute decompensated and chronic heart failure, elevated circulating Angiopoietin-2 levels
reflect systemic endothelial activation, microvascular dysfunction, and venous congestion.

- Clinical studies have demonstrated that high plasma Angiopoietin-2 concentrations are
strongly associated with worsening hemodynamics, multiorgan dysfunction, and serve as an
independent emerging prognostic predictor of adverse cardiovascular events and all-cause

mortality.

Step 2: Established vs. Emerging Biomarkers:

- **BNP and NT-proBNP**: Classical, well-established gold-standard natriuretic peptides
measuring ventricular myocardial wall stretch and strain.

- **Cardiac Troponin (I/T)**: Standard marker reflecting ongoing subclinical or acute
myocardial injury and necrosis.

- **Angiopoietin-2, Soluble ST2, and Galectin-3**: Recognized as newer emerging biomarkers
providing additive prognostic value regarding vascular integrity, fibrosis, and adverse

remodeling.

Step 3: Final Answer:

Angiopoietin-2 is a newer emerging endothelial biomarker for prognostication in heart failure.
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Quick Tip: Heart Failure Biomarker Spectrum:

- Myocardial Stretch (Established): BNB NT-proBNP.

- Myocyte Injury: High-sensitivity Troponins (hs-cTnl, hs-cTnT).

- Emerging / Vascular Integrity: Angiopoietin-2 (Endothelial dysfunction).
- Emerging / Fibrosis: Soluble ST2 (sST2), Galectin-3.

51. Which antibiotic is the drug of choice for treating MRSA infection in a patient with throm-

bocytopenia?

(A) Vancomycin
(B) Linezolid

(C) Daptomycin
(D) Clindamycin

Correct Answer: (A) Vancomycin

Solution:

Concept:
Methicillin-resistant *Staphylococcus aureus* (MRSA) infections in critically ill patients
require prompt, targeted bactericidal therapy chosen with careful consideration of the patient’s

baseline organ function and hematological profile.

Step 1: Antimicrobial Selection in MRSA with Thrombocytopenia:

- Vancomycin is a glycopeptide antibiotic that inhibits bacterial cell wall synthesis by binding
to the D-Ala-D-Ala terminus of peptidoglycan precursors. It remains the reference standard
drug of choice for invasive MRSA infections (including bacteremia, pneumonia, and sepsis).
- Importantly, vancomycin does not routinely cause significant bone marrow suppression
or thrombocytopenia at therapeutic concentrations (therapeutic trough: 15— 20 ug/mL or

AUC/MIC > 400 — 600).

Step 2: Analysis of Alternatives and Limitations:
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- Linezolid: An oxazolidinone with excellent tissue penetration; however, linezolid is
well known to cause **reversible, time-dependent bone marrow suppression and severe
thrombocytopenia** (typically after > 10 — 14 days of therapy due to mitochondrial protein
synthesis inhibition). It is relatively contraindicated or used with extreme caution in patients
who already have baseline thrombocytopenia.

- Daptomycin: Effective for MRSA bacteremia and endocarditis, but associated with myopathy
and elevation of creatine kinase (CK), and it is inactivated by pulmonary surfactant (cannot be
used for MRSA pneumonia).

- Clindamycin: Bacteriostatic with variable inducible resistance (positive D-test) and

inadequate for severe systemic MRSA infections.

Step 3: Final Answer:
Vancomycin is the preferred drug of choice for MRSA infection in a patient with preexisting

thrombocytopenia.

Quick Tip: MRSA Antibiotic Selection Rules:
- Patient with Thrombocytopenia: Choose Vancomycin (Avoid Linezolid due to myelosuppression!).
- MRSA Pneumonia: Vancomycin or Linezolid (Avoid Daptomycin - inactivated by surfactant!).

- MRSA Right-sided Endocarditis: Daptomycin or Vancomycin.

52. Re-exploration is NOT advised in which of the following situations in a patient with

post-laparotomy peritonitis?

(A) Hemodynamic instability
(B) Persistent intra-abdominal infection
(C) Clinical improvement with effective source control

(D) Anastomotic leak

Correct Answer: (C) Clinical improvement with effective source control
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Solution:

Concept:
Postoperative intra-abdominal infections and tertiary peritonitis following laparotomy carry
substantial mortality. Surgical decision-making requires distinguishing between cases requiring

urgent re-laparotomy and those resolving with conservative medical management.

Step 1: Principles of Surgical Source Control in Peritonitis:

- Effective source control involves physical measures to eliminate the infectious focus, control
ongoing microbial contamination, and restore normal anatomy and physiology.

- Once adequate source control has been achieved and the patient shows clear evidence of
clinical, physiological, and biochemical improvement (e.g., resolving tachycardia, normalizing
lactate, decreasing vasopressor requirement, and clearing fever), unnecessary re-laparotomy
(re-exploration) is contraindicated and harmful.

- Scheduled or "on-demand" re-laparotomy is associated with increased risks of bowel injury,
fistula formation, wound complications, and hemorrhage. The current standard of care favors

"on-demand" re-exploration only when clinical deterioration occurs.

Step 2: Definite Indications for Re-Exploration:

- Anastomotic leak / Dehiscence: Causes persistent enteric spillage and severe sepsis,
requiring urgent surgical repair/diversion.

- Refractory hemodynamic instability: Unexplained worsening septic shock often points to
ongoing uncontrolled intra-abdominal catastrophe or intra-abdominal compartment syndrome.

- Persistent/Progressive intra-abdominal infection: Failing percutaneous drainage.
Step 3: Final Answer:

Re-exploration is not advised when the patient demonstrates clinical improvement with

effective source control.
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Quick Tip: Post-Laparotomy Management:

- "On-Demand" Relaparotomy is superior to planned relaparotomy:.

- If source control is complete and the patient is improving: Continue supportive care and targeted
antibiotics; DO NOT re-explore!

- Clear triggers for re-exploration: Anastomotic dehiscence, ongoing leak, worsening organ failure.

53. A 58-year-old man presents with right-upper-quadrant abdominal pain, fever (39°C),
tachycardia (118/min), and leukocytosis. Ultrasound shows a distended gallbladder with wall
thickening and pericholecystic fluid, consistent with acute cholecystitis with sepsis. His BP
is 118/70 mmHg, lactate is mildly elevated, and he demonstrates improved blood pressure
and perfusion after a fluid bolus. Which of the following is the most appropriate next step in

management?

(A) Vasopressors
(B) Intravenous fluids
(C) Inotropes

(D) Corticosteroids

Correct Answer: (B) Intravenous fluids

Solution:

Concept:
The Surviving Sepsis Campaign (SSC) guidelines recommend an initial bundle of care focusing
on early fluid resuscitation, prompt microbiological sampling, broad-spectrum antibiotics, and

source control.

Step 1: Hemodynamic Assessment of the Patient:

- The patient presents with sepsis secondary to acute calculous cholecystitis, with SIRS criteria
(fever 39°C, tachycardia 118 bpm, leukocytosis) and elevated lactate.

- His blood pressure is maintained at 118/70 mmHg following an initial fluid bolus, and he

exhibits improved tissue perfusion.
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- Because the patient has demonstrated positive fluid responsiveness and is not in refractory
vasodilatory septic shock (mean arterial pressure is well maintained without persistent severe
hypotension), continued intravenous fluid therapy (balanced crystalloids) is the cornerstone

of early management to restore intravascular volume and microvascular perfusion.

Step 2: Role of Advanced Cardiovascular Medications:

- Vasopressors (Norepinephrine): Indicated only when mean arterial pressure (MAP) remains
< 65 mmHg despite adequate initial fluid loading (30 mL/kg crystalloid).

- Inotropes (Dobutamine): Indicated in persistent hypoperfusion with documented myocardial
dysfunction.

- Corticosteroids (Hydrocortisone): Indicated only for refractory septic shock unresponsive

to fluid resuscitation and high-dose vasopressors.

Step 3: Final Answer:
The most appropriate next step in hemodynamic management is continued administration of

intravenous fluids alongside appropriate antibiotics and surgical/interventional source control.

Quick Tip: Surviving Sepsis Bundle Priorities:

1. Measure lactate level.

2. Obtain blood cultures prior to antibiotics.

3. Administer broad-spectrum antibiotics.

4. Begin rapid administration of 30 mL/kg crystalloid for hypotension or lactate > 4 mmol/L.

5. Apply vasopressors only if hypotensive during or after fluid resuscitation to maintain

MAP > 65 mmHg.

54. A 65-year-old man in septic shock is undergoing hemodynamic monitoring with a pul-
monary artery (Swan-Ganz) catheter. The monitor shows a low-amplitude waveform with a

clear dicrotic notch, and the measured pressure is 10 mmHg. Which pressure is being recorded?

(A) Right atrial pressure (RAP)
(B) Right ventricular pressure (RVP)
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(C) Pulmonary artery pressure (PAP)
(D) Pulmonary capillary wedge pressure (PCWP)

Correct Answer: (C) Pulmonary artery pressure (PAP)

Solution:

Concept:
During pulmonary artery catheterization (PAC / Swan-Ganz), catheter advancement through
the cardiac chambers is tracked continuously via real-time pressure waveform morphology

and pressure amplitudes.

Step 1: Morphological Characteristics of PAC Waveforms:

- Right Atrial Pressure (RAP): Low pressure (1 —8 mmHg) characterized by venous ’a’ and 'v’
waves and 'x’ and "y’ descents.

- Right Ventricular Pressure (RVP): Pulsatile waveform with high systolic pressure
(15 —30 mmHg) and a rapid drop to near zero in diastole (0 — 8 mmHg); lacks a dicrotic
notch.

- Pulmonary Artery Pressure (PAP): Arterial waveform characterized by a steep systolic
upstroke, a systolic peak (15— 30 mmHg), a diastolic runoff, and a distinct dicrotic notch
(incisura) on the downstroke resulting from pulmonic valve closure. In septic shock with
vasodilation or hypovolemia, mean PAP can be low (10 mmHg).

- Pulmonary Capillary Wedge Pressure (PCWP): Low-amplitude, non-pulsatile venous
waveform (6 — 12 mmHg) displaying ’a’ and v’ waves reflecting left atrial dynamics, and lacks

an arterial dicrotic notch.

Step 2: Distinguishing the Dicrotic Notch:
- The presence of a **dicrotic notch** is the single defining morphological signature of an
arterial pressure waveform, distinguishing the pulmonary artery from right ventricular and

wedge traces.
Step 3: Final Answer:
A waveform displaying a clear dicrotic notch with arterial configuration corresponds to

Pulmonary Artery Pressure (PAP).

NEET SS 2024 Page 78 of © Collegedunia.com



Quick Tip: Swan-Ganz Catheter Waveform Signatures:

- RAP: Low mean (2 — 6 mmHg) with venous ’a’ and v’ waves.

- RVP: High systolic, diastolic drops to zero (25/0 mmHg), NO dicrotic notch.

- PAP: Systolic upstroke with DICROTIC NOTCH (pulmonic valve closure), higher diastolic
(25/10 mmHg).

- PCWP: True venous waveform reflecting left atrium ('a’ and v’ waves).

55. A 60-year-old male in the ICU develops oliguria (urine output <0.5 mL/kg/hr) after a
hypotensive episode. Bedside echocardiography is performed to assess intravascular volume

status. Which ECHO finding most strongly suggests a prerenal, hypovolemic cause of oliguria?

(A) Hyperdynamic left ventricle with near-complete cavity obliteration in systole
(B) Dilated left ventricle with poor systolic function
(C) Normal-sized left ventricle with preserved ejection fraction

(D) Dilated right ventricle with septal flattening

Correct Answer: (A) Hyperdynamic left ventricle with near-complete cavity obliteration in systole

Solution:

Concept:
Point-of-care cardiac ultrasonography (POCUS / Focus-Assessed Transthoracic Echocardiogra-
phy) provides rapid non-invasive assessment of biventricular function, volume status, and

filling pressures in acute oliguric renal failure.

Step 1: Echocardiographic Hallmarks of Severe Hypovolemia:

- In acute hypovolemic/prerenal states, reduced venous return diminishes left ventricular
end-diastolic volume (LVEDV).

- In response to endogenous sympathetic surge, the myocardial contractility is compensatory

and vigorous (hyperdynamic state).
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- On echocardiography (particularly parasternal short-axis and apical four-chamber views),
this manifests as an underfilled left ventricular cavity with kissing papillary muscles and
near-complete end-systolic cavity obliteration ("kissing wall sign").

- Concomitant findings typically include a collapsible inferior vena cava (IVC collapsibility

index > 50%).

Step 2: Interpretation of Alternative ECHO Findings:

- Dilated LV with poor systolic function: Suggests cardiogenic shock or ischemic cardiomy-
opathy leading to low forward flow and renal hypoperfusion.

- Dilated RV with septal flattening ("D-shaped" LV): Suggests acute right ventricular

pressure/volume overload (e.g., massive pulmonary embolism or acute cor pulmonale).

Step 3: Final Answer:
A hyperdynamic left ventricle with near-complete end-systolic cavity obliteration strongly

indicates hypovolemia as the prerenal etiology of oliguria.

Quick Tip: POCUS Hemodynamic Profiles:

- Hypovolemic Shock: Small underfilled LV, "Kissing walls" in systole, hyperdynamic EE flat collapsible
IVC.

- Cardiogenic Shock: Dilated hypo-contractile LV, plumper non-collapsing IVC with high filling pressures.

- Obstructive (PE): RV dilatation (RV > LV), McConnel’s sign, paradoxical septal motion (D-sign).

56. Which echocardiographic finding is most suggestive of acute pulmonary embolism?

(A) Hyperdynamic small IV
(B) Concentric LV hypertrophy
(C) RA/RV dilatation

(D) Pericardial effusion with RV collapse

Correct Answer: (C) RA/RV dilatation
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Solution:

Concept:
Acute pulmonary embolism (PE) results in sudden occlusion of the pulmonary arterial bed,
causing an abrupt elevation in pulmonary vascular resistance and acute right ventricular

pressure overload.

Step 1: Pathophysiologic Changes in the Right Heart:

The sudden rise in right ventricular afterload prevents the thin-walled right ventricle from
generating high systolic pressures.

As a compensatory mechanism to maintain stroke volume, the right ventricle and right atrium
acutely dilate.

This leads to tricuspid annular dilatation and severe tricuspid regurgitation.

Step 2: Key Echocardiographic Findings in Acute PE:

1. Right Atrial and Ventricular Dilatation: Defined as an RV/LV basal diameter ratio > 1.0 in
the apical 4-chamber view.

2. McConnell’s Sign: Distinct regional wall motion abnormality characterized by akinesia of
the mid-free wall of the RV with normal or hyperdynamic motion of the RV apex.

3. Interventricular Septal Flattening: The increased RV pressure shifts the septum toward
the left ventricle, causing a characteristic “D-shaped” left ventricle on parasternal short-axis
view during systole and diastole.

4. 60/60 Sign: Concomitant presence of a pulmonary acceleration time < 60 ms and a

tricuspid regurgitation systolic gradient < 60 mmHg.

Step 3: Analysis of Incorrect Options:

- A hyperdynamic small LV is typical of severe hypovolemic shock, distributive shock, or
dehydration.

- Concentric LV hypertrophy indicates chronic systemic hypertension or aortic stenosis.

- Pericardial effusion with RV diastolic collapse is the hallmark sign of cardiac tamponade.
Step 4: Final Answer:

The most suggestive echocardiographic finding of acute pulmonary embolism is RA/RV

dilatation.
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Quick Tip: Remember McConnell’s sign: regional RV wall motion abnormality where the RV mid-free

wall is akinetic while the apex remains hyperdynamic, highly specific for acute massive PE.

57. In echocardiography, the E-point septal separation (EPSS) is measured in which view?

(A) Apical four-chamber (A4C)
(B) Parasternal short-axis (PSAX)
(C) Subcostal four-chamber

(D) Parasternal long-axis (PLAX)

Correct Answer: (D) Parasternal long-axis (PLAX)

Solution:

Concept:
E-point septal separation (EPSS) is a quantitative M-mode echocardiographic parameter used
to estimate left ventricular ejection fraction and evaluate LV systolic function rapidly in critical

care settings.

Step 1: Anatomical and Technical Principle of EPSS:

During early diastole, rapid ventricular filling occurs, causing the anterior leaflet of the mitral
valve to open widely and approximate the interventricular septum (the peak of this motion is
termed the E-point).

When LV function is preserved and the ventricle is normal in size, the leaflet approaches within
a few millimeters of the septum.

In LV systolic dysfunction or ventricular dilatation, the mitral valve excursion is diminished,

increasing this separation distance.

Step 2: Measurement Technique in the PLAX View:

1. The Parasternal Long-Axis (PLAX) view is obtained using a phased-array transducer.
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2. The M-mode cursor line is oriented perpendicular to the long axis of the left ventricle,
passing directly through the distal tip of the anterior mitral valve leaflet.

3. On the resulting M-mode tracing, the minimum vertical distance between the peak anterior
excursion of the mitral valve (E-point) and the left ventricular side of the interventricular

septum is measured.

Step 3: Clinical Interpretation of EPSS Values:

- Normal EPSS: < 7 mm (indicates normal LV systolic function).

- Elevated EPSS: > 7 mm (suggests LV ejection fraction < 50%).

- Severely Elevated EPSS: > 10 mm (strongly correlates with severe LV systolic dysfunction

and EF < 30%).

Step 4: Final Answer:

E-point septal separation (EPSS) is measured in the Parasternal long-axis (PLAX) view.

Quick Tip: EPSS > 10 mm provides a quick qualitative estimate of severely reduced IVEF (< 30%)

during point-of-care ultrasound (POCUS) in shock resuscitation.

58. Which Doppler mode is used to measure the Velocity Time Integral (VTI) on echocardiog-

raphy?

(A) Continuous wave Doppler
(B) Pulse wave Doppler

(C) Color Doppler

(D) M-mode

Correct Answer: (B) Pulse wave Doppler

Solution:

NEET SS 2024 Page 83 of © Collegedunia.com



Concept:
Velocity Time Integral (VTI) represents the area under the spectral Doppler curve over a
single cardiac cycle, which corresponds to the linear distance blood travels through a specific

cross-sectional area during that ejection period (stroke distance).

Step 1: Principles of Doppler Modalities in Echocardiography:

- Pulsed-Wave (PW) Doppler: Transmits ultrasound pulses and samples echoes from a
specific user-defined depth and location (sample volume). It is site-specific and measures
low-to-moderate blood flow velocities precisely at a targeted anatomical site.

- Continuous-Wave (CW) Doppler: Continuously emits and receives ultrasound signals along
the entire beam length, measuring high-velocity flows without site specificity.

- Color Doppler: Encodes mean velocities into color maps to assess turbulence and regurgitant

jets.

Step 2: Measurement of LVOT VTI:

1. An apical 5-chamber or apical 3-chamber view is visualized.

2. The pulsed-wave Doppler sample gate (2-3 mm) is placed in the Left Ventricular Outflow
Tract (LVOT), approximately 5 mm proximal to the aortic valve leaflets.

3. The resulting laminar flow profile shows a clean spectral envelope with a hollow central
area.

4. Manual tracing of this envelope yields the IVOT VTI (normal value: 18-22 cm).

Step 3: Clinical Application of VTI in Hemodynamics:
The Stroke Volume (SV) is derived directly from the IVOT VTI using the formula:
Stroke Volume = IVOT Area x IVOT VTI
Cardiac Output = Stroke Volume x Heart Rate

Step 4: Final Answer:

Pulse wave Doppler is the specific Doppler mode used to measure the Velocity Time Integral.
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Quick Tip: Use Pulsed-Wave Doppler for site-specific flow measurements like IVOT VTI; use

Continuous-Wave Doppler for measuring high-velocity regurgitant and stenotic jets.

59. In a critically ill patient, guided fluid therapy aims to assess fluid responsiveness before
giving intravenous fluids. Which of the following bedside maneuvers or tests is most reliable

to predict fluid responsiveness?

(A) Passive leg raise (PLR) test
(B) Central venous pressure (CVP) measurement
(C) Heart rate trend monitoring

(D) Mean arterial pressure (MAP) at baseline

Correct Answer: (A) Passive leg raise (PLR) test

Solution:

Concept:
Fluid responsiveness is defined as an increase in stroke volume or cardiac output by > 10-15%
in response to a volume load. Dynamic hemodynamic tests evaluate fluid responsiveness

significantly better than static variables.

Step 1: Limitation of Static Parameters:

- Central venous pressure (CVP) and pulmonary capillary wedge pressure (PCWP) reflect
intravascular pressures rather than cardiac volume or compliance.

- Baseline mean arterial pressure (MAP) and heart rate fluctuate widely due to sympathetic
tone, vasoactive medications, pain, and sedation, failing to reliably indicate whether the heart

is on the ascending limb of the Frank-Starling curve.

Step 2: Mechanism of the Passive Leg Raising (PLR) Test:
1. The patient begins in a semi-recumbent position (45° head up).
2. The bed is adjusted so that the patient’s trunk is flat and the lower extremities are elevated

to 45°.
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3. This transfers approximately 300 mL of venous blood from the lower extremities and
splanchnic circulation back to the right atrium, acting as an endogenous, reversible volume

challenge.

Step 3: Advantages and Diagnostic Accuracy of PLR:

- The physiological effect is completely reversible once the legs are returned to baseline
position, avoiding fluid overload in non-responders.

- It remains highly reliable regardless of the mode of ventilation (spontaneous breathing vs.
mechanical ventilation), tidal volume size, presence of cardiac arrhythmias, or reduced lung
compliance.

- A real-time increase in cardiac output or stroke volume > 10% during the maneuver reliably

identifies fluid responders.

Step 4: Final Answer:
The Passive leg raise (PLR) test is the most reliable bedside maneuver to predict fluid

responsiveness.

Quick Tip: Dynamic indices (PLR, Stroke Volume Variation, Pulse Pressure Variation) are vastly

superior to static parameters (CVE PCWP) for determining volume responsiveness.

60. In a patient with severe ARDS who continues to have refractory hypoxemia despite optimal
lung-protective ventilation and adequate prone positioning, what should be the next step in

management?

(A) Increase tidal volume to improve oxygenation
(B) High-frequency oscillatory ventilation (HFOV)
(C) Trial of inhaled nitric oxide

(D) VV ECMO

Correct Answer: (D) VV ECMO
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Solution:

Concept:
Severe Acute Respiratory Distress Syndrome (ARDS) refractory to standard lung-protective
ventilation and prone positioning carries high mortality and requires timely escalation to

advanced extracorporeal life support therapies.

Step 1: Standard Evidence-Based Management of Severe ARDS:

- Low tidal volume ventilation (4-8 mL/kg predicted body weight) with plateau pressure
< 30 cmH,0 and driving pressure titration.

- Prone positioning for > 16 consecutive hours per day in patients with PaO,/Fi0, <
150 mmHg.

- Short-term neuromuscular blockade infusion in early severe ARDS.

Step 2: Indications for Veno-Venous Extracorporeal Membrane Oxygenation (VV ECMO):
According to international guidelines and criteria from the landmark EOLIA trial, VV ECMO is
indicated as a rescue strategy in refractory ARDS when:

1. PaO,/FiO, < 50 mmHg for > 3 hours, or

2. Pa0,/FiO, < 80 mmHg for > 6 hours, or

3. Arterial pH < 7.15 with PaCO, > 60 mmHg for > 6 hours despite optimal mechanical

ventilation and proning.

Step 3: Evaluation of Other Ventilatory Strategies:

- Increasing tidal volume leads to fatal barotrauma, volutrauma, and biotrauma.

- High-frequency oscillatory ventilation (HFOV) is contraindicated as clinical trials (OSCILLATE,
OSCAR) demonstrated no benefit and increased mortality.

- Inhaled nitric oxide (iNO) can temporarily improve oxygenation parameters but provides no

proven mortality benefit.

Step 4: Final Answer:

The next step in management for severe refractory ARDS failing prone positioning is VV ECMO.
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Quick Tip: VV ECMO provides gas exchange (oxygenation and decarboxylation) allowing "ultra-

protective" lung rest ventilation in severe ARDS.

61. In a patient with moderate to severe ARDS, at what PaO,/FiO, (P/F) ratio is prone posi-

tioning recommended as part of evidence-based lung-protective management?

(A) <200
(B) <100
(C) <150
(D) <250

Correct Answer: (C) < 150

Solution:

Concept:
Prone positioning improves ventilation-perfusion (V/Q) matching, promotes dorsal lung
unit recruitment, homogenizes transpulmonary pressure gradients, and significantly reduces

mortality in severe ARDS.

Step 1: Evidence from Landmark Trials:
The landmark PROSEVA (Proning Severe ARDS Patients) trial demonstrated that early
implementation of prone positioning significantly reduced 28-day mortality (16.0% vs. 32.8%)

and 90-day mortality in patients with severe ARDS.

Step 2: Clinical Criteria for Initiating Prone Positioning:

Prone positioning is recommended when:

1. The PaO, /FiO, ratio is < 150 mmHg.

2. The ventilator settings include an FiO, > 0.60 and PEEP > 5 cmH,0 (typically
> 10 cmH,0).

3. The tidal volume is optimized to 6 mL/kg of predicted body weight.

4. The prone position is maintained for prolonged continuous sessions (= 16 hours per session).
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Step 3: Physiological Benefits of Prone Ventilation:

- Dorsal lung regions are larger and better perfused; placing the patient prone relieves the
weight of the heart and mediastinum on these dependent lung regions.

- More uniform chest wall elastance distributes ventilation evenly, decreasing alveolar strain

and the risk of ventilator-induced lung injury (VILI).

Step 4: Final Answer:

Prone positioning is recommended at a PaO, /FiO, ratio of < 150 mmHg.

Quick Tip: Prone positioning threshold in ARDS: PaO,/FiO, < 150 mmHg.

Duration: Maintain prone position for > 16 consecutive hours.

62. On ultrasound, the “sinusoid sign” is characteristic of which condition?

(A) Pleural effusion
(B) Pneumothorax
(C) Lung consolidation

(D) Pulmonary edema

Correct Answer: (A) Pleural effusion

Solution:

Concept:
Thoracic Point-of-Care Ultrasound (POCUS) using the BLUE protocol uses distinct dynamic

B-mode and M-mode signatures to diagnose pleural and parenchymal lung diseases.
Step 1: Genesis of the Sinusoid Sign:

In the presence of a pleural effusion, fluid collects within the pleural cavity, separating the

parietal pleura (anchored to the chest wall) from the visceral pleura (lining the aerated or
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consolidated lung).
During spontaneous or positive-pressure ventilation, the lung moves toward the chest wall on

inspiration and retreats into the fluid collection during expiration.

Step 2: M-Mode Sonographic Appearance:

1. When the M-mode cursor is positioned across the chest wall, fluid collection, and visceral
pleural line:

2. The dynamic respiratory movement of the visceral pleura creates a regular, undulating
wave resembling a sine wave.

3. This classic dynamic pattern on M-mode is termed the sinusoid sign.

4. Tt is virtually 100% specific for confirming the presence of free pleural fluid and demonstrat-

ing lung movement within the fluid.

Step 3: Comparison with Other Lung Ultrasound Signs:

- Pneumothorax: Absence of lung sliding with the “stratosphere sign” or “barcode sign” on
M-mode, and presence of a lung point.

- Normal Lung: Dynamic lung sliding giving the “seashore sign” on M-mode.

- Lung Consolidation: Shred sign or tissue-like sign (hepatization) with dynamic air
bronchograms.

- Pulmonary Edema: Multiple, diffuse, bilateral B-lines (lung rockets).

Step 4: Final Answer:

The sinusoid sign on ultrasound is characteristic of a pleural effusion.

Quick Tip: Lung Ultrasound M-mode signs:
- Seashore sign: Normal lung sliding

- Barcode/Stratosphere sign: Pneumothorax
- Sinusoid sign: Pleural effusion

- Shred/Fractal sign: Lung consolidation

63. A 68-year-old man with a history of COPD and long-term diuretic therapy for heart fail-
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ure presents with increased lethargy, reduced appetite, and worsening pedal edema. He
also reports several days of vomiting due to gastritis. On examination, he is drowsy, hy-
poventilating, and has poor air entry bilaterally. Arterial blood gas (ABG) shows pH = 7.50,
PaCO, = 50 mmHg, HCO; = elevated. What is the most likely acid-base disorder?

(A) Respiratory alkalosis with metabolic compensation
(B) Respiratory acidosis with renal compensation
(C) Metabolic acidosis with respiratory compensation

(D) Metabolic alkalosis with respiratory acidosis

Correct Answer: (D) Metabolic alkalosis with respiratory acidosis

Solution:

Concept:
Interpretation of complex, mixed acid-base disorders requires integrating the arterial blood
gas parameters (pH, PaCO,, HCO;) with the patient’s underlying clinical conditions and drug

history.

Step 1: Evaluation of pH and Primary Metabolic Disorder:

- The measured pH = 7.50 is > 7.45, indicating a primary state of alkalemia.

- The HCOj; concentration is significantly elevated.

- An elevated HCOj in the presence of alkalemia establishes metabolic alkalosis as a major
primary process.

- Clinically, the ongoing loss of gastric hydrochloric acid (vomiting) combined with chronic
loop diuretic therapy (urinary volume contraction, chloride depletion, and hypokalemia)

drives this metabolic alkalosis.

Step 2: Evaluation of Respiratory Component:

- The PaCO, = 50 mmHg is elevated above the normal range (35-45 mmHg), which in
isolation represents respiratory acidosis.

- Although metabolic alkalosis leads to some degree of compensatory hypoventilation, the
patient has chronic obstructive pulmonary disease (COPD), drowsiness, and documented poor

air entry bilaterally causing intrinsic alveolar hypoventilation.
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- The patient’s inability to effectively clear CO, due to underlying lung disease establishes an

independent, superimposed respiratory acidosis.

Step 3: Identification of the Mixed Acid-Base State:
The clinical combination of diuretic-induced volume depletion/vomiting generating high
serum bicarbonate and COPD-related alveolar hypoventilation retaining carbon dioxide

confirms a mixed metabolic alkalosis with respiratory acidosis.

Step 4: Final Answer:

The most likely acid-base disorder is metabolic alkalosis with respiratory acidosis.

Quick Tip: In complex ABG interpretation, look at clinical history: Vomiting + Diuretics = Metabolic

alkalosis; COPD + Hypoventilation = Respiratory acidosis.

64. A 28-year-old pregnant woman (28 weeks gestation) presents with sudden onset dyspnea,
pleuritic chest pain, tachycardia (HR 138/min), hypotension (BP 78/40 mmHg), and severe
hypoxemia. She is drowsy, diaphoretic, and in respiratory distress. Bedside echocardiography
shows acute right ventricular dilation and strain, strongly suggesting massive pulmonary

embolism. What is the most appropriate immediate management?

(A) LMWH

(B) Thrombolysis

(C) Unfractionated Heparin (UFH)
(D) IVC filter placement

Correct Answer: (B) Thrombolysis

Solution:

Concept:

NEET SS 2024 Page 92 of © Collegedunia.com



High-risk (massive) pulmonary embolism is defined by acute pulmonary arterial occlusion
resulting in sustained hemodynamic instability (systolic blood pressure < 90 mmHg or

profound shock) and acute right ventricular failure.

Step 1: Clinical Assessment of the Patient:

The patient presents with severe obstructive shock (blood pressure 78/40 mmHg, drowsiness,
tachycardia) and acute right ventricular strain on echocardiography.

This constitutes a massive, life-threatening pulmonary embolism that carries an imminent risk

of maternal and fetal mortality.

Step 2: Emergency Management and Reperfusion Therapy:

1. In high-risk PE with hemodynamic collapse, systemic thrombolytic therapy (e.g., recom-
binant tissue plasminogen activator, rtPA 100 mg over 2 hours) is the primary life-saving
intervention.

2. Thrombolysis rapidly lyses the occlusive thrombus, reduces pulmonary vascular resistance,
decreases RV afterload, and restores cardiac output.

3. While pregnancy is classified as a relative contraindication due to maternal bleeding risks,
systemic thrombolysis is fully indicated and life-saving in the setting of persistent maternal
shock.

4. rtPA does not cross the placenta, making fetal toxicity and teratogenicity negligible.

Step 3: Limitations of Other Treatment Options:
- Anticoagulation alone with LMWH or UFH stops further thrombus propagation but does not
rapidly dissolve the occluding clot in obstructive shock.

- IVC filters prevent future embolization but do not resolve the acute hemodynamic obstruction.

Step 4: Final Answer:

The most appropriate immediate management is systemic thrombolysis.

Quick Tip: Pregnancy is NOT an absolute contraindication to thrombolysis in life-threatening massive

pulmonary embolism with shock. Save the mother first.
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65. What is the blood lead level that indicates toxic exposure to lead in children?

(A) 3.5 ug/dL
(B) 5 ug/dL

(C) 10 pg/dL
(D) 20 ug/dL

Correct Answer: (A) 3.5 ug/dL

Solution:

Concept:
The blood lead reference value (BLRV) is an epidemiological benchmark established by public
health agencies to screen, detect, and initiate environmental and clinical interventions for

pediatric lead toxicity.

Step 1: Toxicological Principles of Pediatric Lead Exposure:

Lead is a potent neurotoxin that impairs central nervous system development, synaptogenesis,
and neurotransmission.

Young children are particularly vulnerable due to higher gastrointestinal absorption rates and
an immature blood-brain barrier.

No identifiable safe blood lead level exists in children; even subclinical elevations cause

cognitive impairment and behavioral deficits.

Step 2: Evolution of Blood Lead Reference Thresholds:

- Historically, the Centers for Disease Control and Prevention (CDC) set the intervention level
at 10 ug/dL, which was lowered to 5 ug/dL in 2012.

- In October 2021, the CDC updated the Blood Lead Reference Value (BLRV) to 3.5 ug/dL.

- This value is statistically derived from the 97.5th percentile of blood lead distributions among
children aged 1 to 5 years in the United States National Health and Nutrition Examination

Survey (NHANES).
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Step 3: Management Thresholds:

- Levels > 3.5 ug/dL: Trigger environmental investigation, nutritional assessment (iron/calcium
status), and serial blood monitoring.

- Levels > 45 ug/dL: Require hospitalization and chelation therapy (e.g., Succimer/DMSA or
IV CaNa,EDTA).

Step 4: Final Answer:

The blood lead level indicating toxic exposure in children is 3.5 ug/dL.

Quick Tip: CDC Blood Lead Reference Value in children:
- Historical: 10 ug/dL — 5 ug/dL

- Current (2021 update): 3.5 ug/dL

- Chelation therapy threshold: > 45 ug/dL

66. Which of the following is considered the best and most widely validated sedation scale for

assessing the depth of sedation in ICU patients?

(A) Riker Sedation-Agitation Scale (SAS)
(B) Richmond Agitation-Sedation Scale (RASS)
(C) Glasgow Coma Scale (GCS)

(D) Ramsay Sedation Scale

Correct Answer: (B) Richmond Agitation—-Sedation Scale (RASS)

Solution:

Concept:
Standardized sedation scales are recommended in critical care to prevent under- and
over-sedation, reduce the duration of mechanical ventilation, decrease ICU delirium, and

enable protocolized daily spontaneous awakening trials (SAT).
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Step 1: Recommendations by Clinical Practice Guidelines:

The Society of Critical Care Medicine (SCCM) Clinical Practice Guidelines for the Prevention
and Management of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption
(PADIS guidelines) recommend routine, protocolized assessment of sedation depth.

The Richmond Agitation-Sedation Scale (RASS) and the Riker Sedation-Agitation Scale (SAS)

are the most valid, reproducible, and reliable instruments in adult ICU patients.

Step 2: Structure and Scoring of the RASS Scale:

RASS is a 10-point scale designed with discrete visual and auditory assessment steps:

- Positive Scores (41 to +4): Measure progressive degrees of agitation (+1 = Anxious/restless,
+2 = Agitated, +3 = Very agitated, +4 = Combative).

- Zero (0): Alert and calm (ideal target in most patients).

- Negative Scores (—1 to —5): Measure depth of sedation (—1 = Drowsy, —2 = Light sedation,

—3 = Moderate sedation, —4 = Deep sedation, —5 = Unarousable).

Step 3: Comparison with Alternative Scales:

- The Glasgow Coma Scale (GCS) assesses neurological injury and coma depth in trauma, not
pharmacological ICU sedation.

- The Ramsay Sedation Scale lacks discrete criteria for distinguishing different degrees of
agitation.

- RASS demonstrates superior inter-rater reliability, ease of application, and direct integration

with the Confusion Assessment Method for the ICU (CAM-ICU).

Step 4: Final Answer:
The Richmond Agitation-Sedation Scale (RASS) is the best and most widely validated tool for

assessing sedation in the ICU.

Quick Tip: RASS Score Target for light sedation: —1 to 0.

CAM-ICU delirium assessment requires a RASS score of > —3.

67. Which of the following best describes the technique of Rapid Sequence Intubation (RSI)?
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(A) Sedation first, then wait 2 minutes before giving NM
(B) Neuromuscular blocker only, without sedation
(C) Neuromuscular blocker (NMB) and sedation administered simultaneously

(D) Sedation only, with no paralytic used

Correct Answer: (C) Neuromuscular blocker (NMB) and sedation administered simultaneously

Solution:

Concept:
Rapid Sequence Intubation (RSI) is an airway management strategy designed to achieve
rapid unconsciousness and complete neuromuscular relaxation to facilitate prompt tracheal

intubation while minimizing the risk of gastric content aspiration.

Step 1: The Core Pharmacological Principle of RSI:

The hallmark of RSI is the virtually simultaneous rapid intravenous administration of a potent
induction (sedative/hypnotic) agent immediately followed by a rapid-onset neuromuscular
blocking agent (paralytic) in predetermined doses.

This induces rapid hypnosis and flaccid paralysis within 45-60 seconds.

Step 2: Stepwise Protocol of RSI (The "7 Ps"):

1. Preparation: Equipment assembly, drugs, suction, and monitoring.

2. Preoxygenation: High-flow 100% O, for 3-5 minutes to wash out alveolar nitrogen.

3. Pretreatment: Optional adjuncts (e.g., Fentanyl) to blunt hemodynamic reflexes.

4. Paralysis with Induction: Simultaneous push of induction agent (e.g., Propofol, Ketamine,
Etomidate) and paralytic (e.g., Succinylcholine or Rocuronium).

5. Positioning: Sniffing position (unless cervical spine injury suspected).

6. Placement with Proof: Direct or video laryngoscopy, tracheal tube insertion, and
confirmation via waveform capnography without interim bag-valve-mask ventilation.

7. Postintubation Management: Mechanical ventilation setup and maintenance sedation.

Step 3: Analysis of Incorrect Choices:

- Neuromuscular blockers given alone without sedation cause extreme terror, distress, and
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psychological trauma.
- Waiting several minutes between sedation and neuromuscular blockade leads to prolonged

hypoventilation, hypercapnia, and hypoxemia.

Step 4: Final Answer:

RSI is best described as neuromuscular blocker and sedation administered virtually simultane-

ously.

Quick Tip: The "7 Ps" of RSI: Preparation, Preoxygenation, Pretreatment, Paralysis with induction

(simultaneous), Positioning, Placement of ETT with proof, Postintubation management.

68. During cardiopulmonary resuscitation (CPR), after a patient has been successfully intu-

bated, what is the recommended ventilation rate?

(A) 1 breath every 2 seconds
(B) 1 breath every 5-6 seconds
(C) 2 breaths every 30 compressions

(D) 5 breaths per minute

Correct Answer: (B) 1 breath every 5-6 seconds

Solution:

Concept:
During Cardiopulmonary Resuscitation (CPR), ventilatory requirements differ fundamentally
between non-intubated patients (synchronized cycles) and intubated patients (continuous

chest compressions with asynchronous ventilation).

Step 1: Ventilation Strategy with an Advanced Airway:

Once an endotracheal tube (or supraglottic airway) is secured and position confirmed:
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- Compressions are delivered continuously at a rate of 100-120 compressions/minute without
interruptions.
- Positive-pressure ventilations are delivered asynchronously at a rate of 1 breath every

5-6 seconds (or 1 breath every 6 seconds), corresponding to 10-12 breaths/minute.

Step 2: Tidal Volume and Delivery Target:
- Each breath should be given over approximately 1 second.
- Tidal volume should be sufficient to produce visible, gentle chest rise (approximately

500-600 mL).

Step 3: Hazards of Hyperventilation During Resuscitation:

- Delivering breaths too rapidly (e.g., 1 breath every 2 seconds = 30 breaths/min) increases
mean intrathoracic pressure.

- Elevated intrathoracic pressure decreases venous return to the right heart, reducing stroke
volume, cardiac output, and coronary perfusion pressure (CPP), directly decreasing rates of

Return of Spontaneous Circulation (ROSC).

Step 4: Final Answer:

The recommended ventilation rate post-intubation during CPR is 1 breath every 5-6 seconds.

Quick Tip: CPR with advanced airway:
- Compressions: Continuous 100-120/min (no pauses).

- Ventilations: 1 breath every 6 seconds (10 breaths/min).

69. In the management of moderate to severe hypothermia, several rewarming methods can

be used. Which of the following is not a preferred or effective route for rewarming?

(A) Rectal rewarming
(B) Warmed 1V fluids
(C) Heated humidified oxygen

(D) Extracorporeal blood rewarming
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Correct Answer: (A) Rectal rewarming

Solution:

Concept:
Management of moderate (28°-32°C) to severe (< 28°C) hypothermia requires active internal
(core) rewarming strategies to restore physiological temperatures and prevent refractory

ventricular arrhythmias.

Step 1: Standard Active Internal (Core) Rewarming Methods:

1. Warmed Intravenous Crystalloids: Intravenous fluids warmed to 38°-42°C directly deliver
thermal energy to the central circulation.

2. Heated Humidified Inhaled Gases: Oxygen heated to 40°-45°C delivered via ventilator
circuits prevents respiratory heat loss and warms the pulmonary vascular bed near the heart.
3. Body Cavity Lavage: Left pleural cavity irrigation, closed thoracic lavage, and peritoneal
dialysis with warm fluids (40°-42°C).

4. Extracorporeal Life Support (ECLS): Extracorporeal Membrane Oxygenation (ECMO)
or Cardiopulmonary Bypass (CPB), which provides the most rapid rewarming rate

(> 6°-9°C/hour) for hypothermic cardiac arrest.

Step 2: Why Rectal Rewarming is Ineffective and Contraindicated:

- The rectal ampulla has a relatively small, poorly perfused surface area, resulting in minimal
heat transfer.

- Stool impaction blocks effective mucosal contact and heat exchange.

- Inserting warm fluids into the rectum carries a high risk of bowel perforation and thermal
injury to ischemic colonic mucosa.

- Instilling fluids rectally invalidates rectal temperature monitoring, which is needed to monitor

core temperature.

Step 3: Final Answer:

Rectal rewarming is neither an effective nor a preferred route for active rewarming.
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Quick Tip: Active core rewarming methods: Warmed IV fluids, heated/humidified O,, tho-

racic/peritoneal lavage, and ECMO/CPB (gold standard for hypothermic cardiac arrest).

70. Which ECG finding is classically associated with hypothermia?

(A) Peaked T waves
(B) Osborn (J) wave
(C) Delta wave

(D) S1Q3T3 pattern

Correct Answer: (B) Osborn (J) wave

Solution:

Concept:
Accidental hypothermia causes progressive slowing of cardiac conduction pathways and
repolarization heterogeneity across the myocardial wall, producing characteristic electrocar-

diographic patterns.

Step 1: The Osborn (J) Wave:

1. The Osborn wave (also referred to as the J wave, camel-hump sign, or hypothermic wave)
is an extra deflection occurring at the junction of the QRS complex and the ST segment (the J
point).

2. It represents a transmural voltage gradient caused by a prominent transient outward
potassium current (I,)) in the epicardium compared to the endocardium in hypothermic
conditions.

3. The amplitude of the Osborn wave is directly proportional to the severity of hypothermia

and progressively resolves upon rewarming.
Step 2: Other Associated ECG Features in Hypothermia:
- Progressive sinus bradycardia refractory to atropine.

- Prolongation of all standard conduction intervals (PR interval, QRS duration, and QTc
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interval).
- Shivering baseline artifact.
- Atrial fibrillation with slow ventricular response, followed at severe temperatures (< 28°C)

by ventricular fibrillation or asystole.

Step 3: Evaluation of Alternate Options:

- Peaked, narrow-based symmetrical T waves indicate hyperkalemia.

- Delta waves (slurred upstroke of QRS) indicate ventricular pre-excitation in Wolff-Parkinson-
White (WPW) pattern.

- S1Q3T3 pattern indicates acute right heart strain, commonly seen in massive pulmonary

embolism.

Step 4: Final Answer:

The classic ECG finding associated with hypothermia is the Osborn (J) wave.

Quick Tip: Hypothermia ECG Pearls:
- Osborn (J) wave at the J-point.
- Progressive bradycardia and interval prolongation (PR, QRS, QT).

- Ventricular fibrillation usually triggers at core temp < 28°C.

71. In mechanically ventilated patients, which device helps prevent dryness of the airway by

conserving heat and moisture?

(A) Heat and Moisture Exchanger (HME)
(B) Bacterial viral filter
(C) In-line suction catheter

(D) End-tidal CO, sensor

Correct Answer: (A) Heat and Moisture Exchanger (HME)
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Solution:

Concept:

The upper respiratory tract naturally warms inspired ambient air to 37°C and provides 100%
relative humidity (44 mg/L absolute humidity at body temperature). Tracheal intubation
bypasses these structures, necessitating artificial conditioning to prevent drying and damage to

the tracheobronchial epithelium.

Step 1: Mechanism of Heat and Moisture Exchangers (HMEs):

- An HME (often called an “artificial nose”) is a passive humidification device containing a
hygroscopic material (such as calcium chloride or coated foam/paper) placed between the
patient’s artificial airway and the Y-piece of the ventilator circuit.

- During Exhalation: Warm, moisture-saturated exhaled gas passes through the HME matrix;
moisture condenses on the filter surface and thermal energy is absorbed by the medium.

- During Inhalation: Dry, cool incoming ventilator gas passes through the matrix, absorbing

the captured heat and moisture, delivering conditioned gas to the tracheobronchial tree.

Step 2: Clinical Significance of Humidification:
Adequate humidification prevents mucosal dehydration, epithelial cilia destruction, retained

viscous secretions, mucous plugging, and endotracheal tube occlusion.

Step 3: Functions of the Other Devices:

- Bacterial-viral filters prevent cross-contamination in the breathing circuit but provide no
passive humidification unless combined as an HME-filter (HMEF).

- In-line suction catheters permit closed-system suctioning without breaking circuit continuity.

- End-tidal CO, sensors analyze expired capnography waveforms for ventilation monitoring.
Step 4: Final Answer:

The device that conserves heat and moisture to prevent airway dryness is the Heat and

Moisture Exchanger (HME).
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Quick Tip: HMEs should be avoided in patients with copious thick secretions, high minute ventilation
(> 10 L/min), large airway leaks, or severe hypothermia; active heated humidifiers are preferred in

such cases.

72. Tolvaptan is primarily indicated in the management of which type of hyponatremia?

(A) Euvolemic hyponatremia
(B) Hypervolemic hyponatremia due to heart failure
(C) Hypovolemic hyponatremia

(D) Hyponatremia due to gastrointestinal losses

Correct Answer: (A) Euvolemic hyponatremia

Solution:

Concept:
Tolvaptan is an oral, selective vasopressin V,-receptor antagonist (aquaretic) that promotes

solute-free water clearance (aquaresis) without inducing significant electrolyte excretion.

Step 1: Mechanism of Action:

Vasopressin acts on V, receptors located on the basolateral membrane of renal collecting duct
principal cells, triggering aquaporin-2 channel insertion.

Tolvaptan competitively antagonizes V, receptors, thereby blocking water reabsorption and

producing free water excretion.

Step 2: Clinical Indications:
1. Euvolemic Hyponatremia: Tolvaptan is primarily indicated and approved for clinically
significant euvolemic hyponatremia, particularly Syndrome of Inappropriate Antidiuretic
Hormone Secretion (SIADH).
2. Hypervolemic Hyponatremia: It can also be used in select hypervolemic states (such as
heart failure and cirrhosis), though euvolemic hyponatremia remains its primary therapeutic

niche.
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3. Contraindications: It is strictly contraindicated in hypovolemic hyponatremia (such as GI
losses or diuretic overuse) because further free water loss worsens intravascular depletion and

shock.

Step 3: Monitoring and Safety:
Therapy must be initiated in a hospital setting to closely monitor serum sodium and prevent
overly rapid correction (> 8-10 mmol/L in 24 hours), which risks osmotic demyelination

syndrome.

Step 4: Final Answer:

Tolvaptan is primarily indicated in the management of euvolemic hyponatremia.

Quick Tip: V, receptor antagonists (vaptans) cause aquaresis (free water excretion) without natriuresis.

They are contraindicated in hypovolemic hyponatremia.

73. Which of the following cannot be used to assess or estimate intracranial pressure (ICP)?

(A) Central Venous Pressure (CVP)
(B) Optic Nerve Sheath Diameter (ONSD)
(C) Transcranial Doppler (TCD)

(D) Invasive ventriculostomy

Correct Answer: (A) Central Venous Pressure (CVP)
Solution:
Concept:
Intracranial pressure (ICP) monitoring is essential in severe traumatic brain injury, acute liver

failure with encephalopathy, and neurovascular catastrophes. Methods can be invasive or

non-invasive.
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Step 1: Invasive ICP Monitoring Modalities:

- External Ventricular Drain (EVD) / Invasive Ventriculostomy: The diagnostic and
therapeutic gold standard that allows precise continuous intracranial pressure measurement
and therapeutic CSF drainage.

- Intraparenchymal Microtransducers: Fiber-optic or strain-gauge sensors placed directly

into brain tissue.

Step 2: Non-Invasive ICP Assessment Modalities:

- Optic Nerve Sheath Diameter (ONSD): The optic nerve sheath communicates directly with
the subarachnoid space; elevated ICP causes sheath distension. An ONSD > 5.8 mm (measured
3 mm behind the globe on ocular ultrasound) correlates strongly with ICP > 20 mmHg.

- Transcranial Doppler (TCD): Evaluates blood flow velocities and Pulsatility Index (PI) in
the Middle Cerebral Artery (MCA). A high PI (> 1.2-1.4) indicates increased downstream

cerebrovascular resistance from high ICP

Step 3: Central Venous Pressure (CVP) in ICP Assessment:
CVP measures right atrial pressure and systemic venous return.
While high CVP can impair internal jugular venous drainage, CVP does not measure or reliably

estimate intracranial pressure.

Step 4: Final Answer:

Central Venous Pressure (CVP) cannot be used to assess or estimate intracranial pressure.

Quick Tip: Gold standard for ICP monitoring: External Ventricular Drain (Ventriculostomy).

Bedside non-invasive POCUS screening: ONSD > 5.8 mm measured 3 mm posterior to the retina.

74. According to standard AKI definitions, what minimum rise in serum creatinine within 48

hours is required to diagnose Acute Kidney Injury (AKI)?

(A) 0.3 mg/dL
(B) 0.5 mg/dL
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(C) 1.0 mg/dL
(D) 1.5 mg/dL

Correct Answer: (A) 0.3 mg/dL

Solution:

Concept:
KDIGO (Kidney Disease: Improving Global Outcomes) and AKIN (Acute Kidney Injury
Network) provide standardized diagnostic criteria for Acute Kidney Injury based on serum

creatinine changes and urine output.

Step 1: KDIGO Diagnostic Criteria for AKI:

According to KDIGO guidelines, AKI is diagnosed if any of the following criteria are met:

1. An absolute increase in serum creatinine by > 0.3 mg/dL (= 26.5 umol/L) within 48 hours.
2. An increase in serum creatinine to > 1.5 times baseline, known or presumed to have
occurred within the prior 7 days.

3. Urine volume < 0.5 mL/kg/h for 6 consecutive hours.

Step 2: KDIGO Staging Overview:

- Stage 1: Increase in serum creatinine by > 0.3 mg/dL within 48 hours OR 1.5-1.9x baseline.
- Stage 2: Serum creatinine 2.0-2.9x baseline.

- Stage 3: Serum creatinine 3.0x baseline OR increase to > 4.0 mg/dL OR initiation of renal

replacement therapy.

Step 3: Final Answer:

The minimum rise in serum creatinine required within 48 hours to diagnose AKI is 0.3 mg/dL.

Quick Tip: KDIGO AKI definition memory hook:
- > 0.3 mg/dL rise in 48 hours, OR

- > 1.5x baseline in 7 days, OR

- Urine output < 0.5 mL/kg/h for 6 hours.
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75. Which dialysis modality is considered the most efficient at solute clearance per unit time?

(A) Continuous Renal Replacement Therapy (CRRT)
(B) Sustained Low-Efficiency Dialysis (SLED)
(C) Peritoneal Dialysis

(D) Intermittent Hemodialysis (IHD)

Correct Answer: (D) Intermittent Hemodialysis (IHD)

Solution:

Concept:
Renal replacement therapy (RRT) modalities differ in clearance mechanism (diffusion vs.
convection), treatment duration, blood flow rates, and solute clearance efficiency per unit

time.

Step 1: Comparison of Dialysis Modalities:

- Intermittent Hemodialysis (IHD): Operates at high blood flow rates (300-450 mL/min) and
dialysate flow rates (500-800 mL/min) over a short time window (3—4 hours). It delivers the
highest rate of diffusive clearance of small solutes (e.g., potassium, urea, toxins) per unit time.
- Continuous Renal Replacement Therapy (CRRT): Operates slowly and continuously over
24 hours with low blood flow rates (150-200 mL/min); solute clearance per unit time is low,
prioritizing hemodynamic stability.

- Sustained Low-Efficiency Dialysis (SLED): Hybrid modality operating over 6-12 hours with
intermediate blood and dialysate flow rates.

- Peritoneal Dialysis (PD): Relies on diffusion across the peritoneal membrane with low

clearance efficiency per unit time.

Step 2: Clinical Application:
In life-threatening emergencies requiring rapid reduction of serum potassium or dialyzable
toxins (e.g., hyperkalemic arrest, toxic alcohols, severe metabolic acidosis), IHD is the

preferred modality if the patient is hemodynamically stable.
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Step 3: Final Answer:

Intermittent Hemodialysis (IHD) provides the most efficient solute clearance per unit time.

Quick Tip: - Highest solute clearance per unit time: Intermittent Hemodialysis (IHD).

- Best tolerated in hemodynamic instability: Continuous Renal Replacement Therapy (CRRT).

76. A 35-year-old patient undergoing a regional nerve block suddenly develops generalized
seizures, followed by bradycardia and cardiac arrest shortly after administration of bupiva-

caine. Which of the following is the drug of choice (DOC) for this life-threatening complication?

(A) Epinephrine
(B) Sodium bicarbonate
(C) Lipid emulsion

(D) Amiodarone

Correct Answer: (C) Lipid emulsion

Solution:

Concept:
Local Anesthetic Systemic Toxicity (LAST) is a severe, life-threatening complication caused
by accidental intravascular injection or rapid systemic absorption of local anesthetics, most

notably lipophilic agents like bupivacaine.

Step 1: Clinical Presentation of LAST:

- Early CNS symptoms: Perioral numbness, metallic taste, tinnitus, visual disturbances,
followed rapidly by generalized tonic-clonic seizures and coma.

- Cardiovascular toxicity: Severe refractory bradycardia, ventricular arrhythmias, conduction
blocks, and cardiovascular collapse. Bupivacaine binds with high affinity to cardiac sodium

channels with slow dissociation during diastole.
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Step 2: Mechanism of Lipid Emulsion Therapy:

- Lipid Sink / Extraction Mechanism: 20% intravenous lipid emulsion creates an intravascular
lipid compartment that binds and sequesters the lipophilic local anesthetic molecules from
myocardial and cerebral tissues.

- Metabolic and Inotropic Effect: Provides myocardial tissue with fatty acid substrates for

ATP generation and increases intracellular calcium levels, restoring cardiac contractility.

Step 3: Dosing Protocol for LAST:
1. Administer an initial IV bolus of 20% Lipid Emulsion at 1.5 mL/kg over 2—-3 minutes.
2. Follow immediately with a continuous maintenance infusion of 0.25 mL/kg/min.

3. Repeat bolus up to 2 times if hemodynamic instability persists.

Step 4: Final Answer:

Intravenous lipid emulsion (20%) is the definitive drug of choice for bupivacaine-induced LAST.

Quick Tip: In LAST resuscitation:
- Administer 20% Lipid Emulsion immediately (1.5 mL/kg bolus).
- Reduce Epinephrine doses to < 1 ug/kg to avoid worsening arrhythmias.

- Avoid vasopressin, beta-blockers, and calcium channel blockers.

77. Which of the following is the best marker of severity in a patient with chronic liver disease

(CLD)?

(A) SGOT

(B) SGPT

(C) PTINR / aPTT
(D) Serum bilirubin

Correct Answer: (C) PT INR / aPTT
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Solution:

Concept:
Hepatic synthetic function parameters, specifically coagulation factors reflected by Prothrombin
Time (PT) and International Normalized Ratio (INR), are the most accurate markers for

assessing severity and prognosis in chronic liver disease.

Step 1: Synthetic vs. Necroinflammatory Markers:

- Transaminases (SGOT/AST, SGPT/ALT): Reflect acute hepatocellular injury and necrosis
rather than true functional capacity. In advanced cirrhosis, transaminase levels may appear
paradoxically normal or low due to extensive loss of viable hepatocytes.

- Serum Bilirubin: Reflects hepatic excretory capacity and cholestasis; elevated in hepatic
dysfunction, hemolysis, and biliary obstruction.

- Coagulation Profile (PT/INR): The liver synthesizes all clotting factors except Factor VIII
and von Willebrand factor. Factor VII has the shortest half-life (4-6 hours), making PT/INR

the most sensitive and immediate indicator of hepatic synthetic reserve.

Step 2: Incorporation into Prognostic Scoring Systems:

PT/INR is a core constituent of all validated clinical prognostic scoring systems for chronic
liver disease:

- MELD (Model for End-Stage Liver Disease) Score: Calculated using INR, Serum Bilirubin,
Serum Creatinine, and Serum Sodium.

- Child-Turcotte-Pugh (CTP) Score: Integrates PT prolongation/INR along with albumin,

bilirubin, ascites, and encephalopathy.

Step 3: Final Answer:

PT INR / aPTT is the best marker of synthetic dysfunction and severity in chronic liver disease.

Quick Tip: PT/INR measures Factor VII activity (half-life ~ 6 hours), making it the most sensitive

marker of synthetic hepatic failure. It is a cornerstone component of MELD and Child-Pugh scores.
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78. A 28-year-old male is brought to the emergency department after a high-speed road traffic
accident. He is drowsy, responds only to painful stimuli (GCS 7), has labored breathing with
accessory muscle use, and is hypotensive with a BP of 80/40 mmHg. His oxygen saturation is

82% on a non-rebreather mask. What is the next best step in his management?

(A) Intubation
(B) Give 1 L crystalloid bolus
(C) Perform FAST examination

(D) Start vasopressors

Correct Answer: (A) Intubation

Solution:

Concept:
Advanced Trauma Life Support (ATLS) dictates a strict, prioritized evaluation and resuscitation
sequence: Airway with cervical spine protection, Breathing and ventilation, Circulation with

hemorrhage control, Disability, and Exposure.

Step 1: Clinical Evaluation of the Patient:

- Airway/Disability: The patient has a Glasgow Coma Scale (GCS) score of 7 (severe traumatic
brain injury). A GCS < 8 is a definitive indication for securing the airway.

- Breathing: Severe hypoxemia (SpO, = 82% on a non-rebreather mask) and labored
breathing indicate impending respiratory failure.

- Circulation: Hypotension (BP 80/40 mmHg) indicates shock requiring resuscitation.

Step 2: Priority in ATLS Protocol:

1. Airway and breathing management supersede circulation interventions (fluid resuscitation
or FAST examination).

2. The airway must be secured immediately via endotracheal intubation with in-line cervical
spine stabilization to prevent fatal hypoxia, hypercapnia-induced intracranial pressure
elevation, and secondary brain injury.

3. Resuscitation fluids and blood products are administered concurrently, followed by FAST

scanning during the primary survey.
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Step 3: Final Answer:
Immediate endotracheal intubation with cervical spine protection is the first and most critical

management step.

Quick Tip: Trauma axiom: “GCS < 8, Intubate!” Always follow the ABCDE sequence in trauma

resuscitation—airway and oxygenation take precedence before diagnostic FAST or secondary procedures.

79. Which of the following is not a mechanism of action of Milrinone?

(A) Inhibition of phosphodiesterase-3
(B) Increase in intracellular cAMP levels
(C) Increased myocardial contractility

(D) Decrease in intracellular cAMP levels

Correct Answer: (D) Decrease in intracellular cAMP levels

Solution:

Concept:
Milrinone is a non-catecholamine inotropic and vasodilator (inodilator) agent widely used in

the management of acute decompensated heart failure and cardiogenic shock.

Step 1: Cellular Mechanism of Action:

1. Milrinone selectively inhibits the enzyme Phosphodiesterase-3 (PDE-3).

2. PDE-3 is responsible for the enzymatic breakdown of cyclic adenosine monophosphate
(cAMP) into 5-AMP.

3. Inhibition of PDE-3 results in increased intracellular concentrations of cCAMP in both cardiac

myocytes and vascular smooth muscle cells.
Step 2: Downstream Physiological Effects:
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- In Myocardium (Inotropy and Lusitropy): Elevated cAMP activates Protein Kinase A (PKA),
which enhances calcium entry via L-type calcium channels and accelerates calcium uptake into
the sarcoplasmic reticulum via phospholamban phosphorylation. This increases myocardial
contractility (positive inotropy) and improves diastolic relaxation (positive lusitropy).

- In Vascular Smooth Muscle (Vasodilation): Elevated cAMP promotes intracellular calcium
sequestration and prevents myosin light-chain phosphorylation, causing systemic arterial
vasodilation, pulmonary vasodilation, and systemic venous dilation (reducing preload and

afterload).

Step 3: Identification of the Incorrect Statement:
Milrinone increases intracellular cAMP levels; therefore, decreasing intracellular cAMP is

incorrect.

Step 4: Final Answer:

Decrease in intracellular cAMP levels is NOT a mechanism of action of Milrinone.

Quick Tip: Milrinone = PDE-3 Inhibitor —»1 cAMP —1 Calcium in myocytes (Positive Inotrope) and

| Vascular tone (Vasodilator) = Inodilator.

80. A 60-year-old male on chronic beta-blocker therapy for ischemic heart disease presents
with profound bradycardia, hypotension, and shock. Fluid resuscitation and catecholamines

provide minimal response. What is the drug of choice (DOC) in this condition?

(A) Adrenaline
(B) Noradrenaline
(C) Glucagon

(D) Levosimendan

Correct Answer: (C) Glucagon
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Solution:

Concept:
Severe beta-blocker toxicity leads to profound myocardial depression, bradycardia, conduction
blocks, and shock that is characteristically refractory to standard fluid resuscitation and

high-dose adrenergic vasopressors.

Step 1: Pharmacological Rationale for Glucagon:

- Beta-blockers competitively antagonize myocardial 3,-adrenergic receptors, preventing G-
protein activation of adenylate cyclase and blunting endogenous and exogenous catecholamine
responses.

- Glucagon binds to specific G-protein-coupled glucagon receptors on cardiac myocytes that
are entirely independent of the f3-adrenergic receptor complex.

- This direct receptor stimulation activates adenylate cyclase, increasing intracellular cyclic
AMP (cAMP) synthesis.

- The elevated cAMP increases intracellular calcium influx, restoring myocardial chronotropy

and inotropy.

Step 2: Dosing Protocol for Beta-Blocker Toxicity:

1. Initial IV Bolus: Glucagon 3-5 mg (or 50 ug/kg) IV given over 1-2 minutes; can be
repeated up to 10 mg if heart rate and blood pressure do not improve within 10-15 minutes.
2. Continuous Maintenance Infusion: 2-5 mg/hour (or titrated to response).

3. Secondary therapies include High-Dose Insulin Euglycemia Therapy (HIET), intravenous

calcium salts, and lipid emulsion.

Step 3: Final Answer:

Glucagon is the first-line drug of choice for refractory beta-blocker overdose and toxicity.

Quick Tip: Antidotes in Toxicology:
- Beta-blocker overdose: Glucagon (bypasses f3-receptors to increase cAMP).
- Calcium channel blocker overdose: High-Dose Insulin Euglycemic Therapy (HIET) + Calcium

gluconate/chloride.
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81. What is the drug of choice (DOC) for the management of severe digoxin toxicity?

(A) Atropine
(B) Lidocaine
(C) Magnesium sulfate

(D) Digoxin Immune Fab

Correct Answer: (D) Digoxin Immune Fab

Solution:

Concept:
Digoxin inhibits the myocardial cell membrane Na*/K*-ATPase pump. Severe toxicity leads
to life-threatening hyperkalemia, severe conduction defects, and refractory ventricular

tachyarrhythmias.

Step 1: Indications for Digoxin-Specific Antibody Fragments (DigiFab):

Definitive antidote therapy with Digoxin Immune Fab is indicated in:

1. Life-threatening ventricular tachyarrhythmias (VT, VE bidirectional VT).

2. Hemodynamically significant bradyarrhythmias unresponsive to atropine.

3. Serum potassium level > 5.0-5.5 mEq/L in acute ingestion (hyperkalemia is the strongest
prognostic indicator of mortality).

4. Acute ingestion of > 10 mg in adults (or > 4 mg in children) or steady-state serum digoxin

concentration > 10-15 ng/mL.

Step 2: Mechanism of Action:

- Digoxin Immune Fab fragments consist of specific antigen-binding fragments derived from
ovine anti-digoxin antibodies.

- They bind free intravascular digoxin with an affinity orders of magnitude higher than
Na* /K*-ATPase.

- The drug-Fab complex is biologically inert and excreted renally, rapidly shifting tissue-bound

digoxin into the vascular space for neutralization.
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Step 3: Limitations of Other Agents:

- Atropine treats transient bradycardia but does not neutralize the underlying toxin.

- Lidocaine and phenytoin are second-line antiarrhythmics for ventricular dysrhythmias.

- Calcium salts should generally be avoided due to the theoretical risk of irreversible systolic

arrest (“stone heart”).

Step 4: Final Answer:

Digoxin Immune Fab is the definitive drug of choice for severe digoxin toxicity.

Quick Tip: In acute digoxin poisoning, serum potassium level is the best indicator of toxicity severity

and mortality risk. A potassium > 5.0 mEq/L is an absolute indication for Digibind/DigiFab.

82. Which corticosteroid is recommended for use in refractory septic shock despite adequate

fluid resuscitation and vasopressor therapy?

(A) Prednisolone
(B) Hydrocortisone
(C) Dexamethasone

(D) Methylprednisolone

Correct Answer: (B) Hydrocortisone

Solution:
Concept:
In septic shock, Critical Illness-Related Corticosteroid Insufficiency (CIRCI) and down-
regulation of vascular adrenergic receptors contribute to persistent hypotension and refractory

shock.

Step 1: Surviving Sepsis Campaign (SSC) Guidelines Recommendations:
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- The international Surviving Sepsis Campaign guidelines recommend the use of low-dose
intravenous corticosteroids in patients with septic shock who have ongoing vasopressor
requirements despite adequate volume resuscitation.

- Specifically, it is indicated if norepinephrine or epinephrine infusion rate is > 0.25 ug/kg/min

for at least 4 hours.

Step 2: Drug of Choice and Dosing Regimen:

- Hydrocortisone is the standard corticosteroid of choice because it provides balanced
glucocorticoid (anti-inflammatory) and mineralocorticoid (sodium and fluid retention) activity.
- The recommended dose is 200 mg/day, administered either as 50 mg IV every 6 hours or as
a continuous intravenous infusion over 24 hours.

- Oral fludrocortisone (50 ug/day) may be added when hydrocortisone is administered as a

continuous infusion.

Step 3: Physiological Benefits:

- Upregulates vascular a;-adrenergic receptor expression and sensitivity to circulating
catecholamines.

- Reduces inducible nitric oxide synthase (iNOS) activity, restoring systemic vascular tone.

- Accelerates the time to shock resolution and reduces the required vasopressor duration.

Step 4: Final Answer:

Hydrocortisone is the recommended corticosteroid for refractory septic shock.

Quick Tip: Steroid in Septic Shock: IV Hydrocortisone 200 mg/day (either 50 mg Q6H or continuous

infusion). Initiated when vasopressor dose remains > 0.25 ug/kg/min.

83. Which of the following is the first-line vasopressor recommended for the management of

septic shock?

(A) Norepinephrine

(B) Vasopressin
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(C) Dopamine
(D) Phenylephrine

Correct Answer: (A) Norepinephrine

Solution:

Concept:
Septic shock is a distributive shock state characterized by profound vasodilation, capillary
leak, and relative hypovolemia requiring rapid restoration of mean arterial pressure (MAP

> 65 mmHg) to preserve organ perfusion.

Step 1: Surviving Sepsis Campaign Guidelines Hierarchy:

According to current international guidelines:

1. First-Line Vasopressor: Norepinephrine is strongly recommended over all other vasoactive
agents.

2. Second-Line / Adjunct Vasopressor: Vasopressin (at a fixed dose of 0.03 units/min) is
recommended to be added when norepinephrine doses escalate (0.25-0.5 ug/kg/min) to
reduce norepinephrine exposure (catecholamine-sparing effect).

3. Third-Line Vasopressor: Epinephrine can be added if MAP remains refractory.

Step 2: Pharmacological Profile of Norepinephrine:

- Potent a,-adrenergic receptor agonist causing potent arterial and venous vasoconstriction,
increasing systemic vascular resistance (SVR) and mean systemic filling pressure.

- Modest f3;-adrenergic activity that maintains inotropic support and stroke volume without
triggering extreme tachycardia.

- Associated with significantly lower mortality and lower incidence of tachyarrhythmias

compared to dopamine (as demonstrated in the SOAP II trial).

Step 3: Why Other Agents are Not First-Line:
- Dopamine: High risk of tachyarrhythmias and increased mortality in cardiogenic and septic
shock.

- Phenylephrine: Pure a; agonist that can cause reflex bradycardia and reduce stroke volume.
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Step 4: Final Answer:

Norepinephrine is the first-line vasopressor for the management of septic shock.

Quick Tip: Vasopressor ladder in Septic Shock:

1st line: Norepinephrine (Target MAP > 65 mmHg)
2nd line: Vasopressin (0.03 U/min)

3rd line: Epinephrine

Add Inotrope (Dobutamine) if myocardial dysfunction/hypoperfusion persists despite adequate MAP

84. Which of the following structures is NOT assessed in a standard FAST scan?

(A) Heart

(B) Liver-kidney interface
(C) Brain

(D) Spleen-kidney interface

Correct Answer: (C) Brain

Solution:

Concept:
The Focused Assessment with Sonography for Trauma (FAST) is a rapid bedside point-of-care
ultrasound examination designed to identify pathologic free fluid (hemoperitoneum,

hemopericardium) in trauma patients.

Step 1: The Four Standard Acoustic Windows of a FAST Examination:

1. Pericardial Window (Subxiphoid / Subcostal): Evaluates the pericardial space around
the heart to rule out hemopericardium and cardiac tamponade.

2. Right Upper Quadrant (RUQ) / Perihepatic Window: Assesses the hepatorenal recess
(Morison’s pouch), the right subdiaphragmatic space, and the liver-kidney interface (the most

sensitive dependent area for hemoperitoneum in the supine patient).
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3. Left Upper Quadrant (LUQ) / Perisplenic Window: Assesses the splenorenal recess, the
left subdiaphragmatic space, and the spleen-kidney interface.
4. Pelvic (Suprapubic) Window: Assesses the rectovesical pouch in males and the rectouterine

pouch (pouch of Douglas) in females.

Step 2: Extended FAST (eFAST):
The eFAST protocol adds bilateral anterior thoracic views to evaluate for pneumothorax and
hemothorax in the pleural cavities.

The brain is protected by the intact calvarium and cannot be assessed by a standard FAST scan.

Step 3: Final Answer:

The brain is NOT assessed in a standard FAST scan.

Quick Tip: Standard 4 FAST views: Subxiphoid (Heart), RUQ (Morison’s pouch), LUQ (Splenorenal),
Suprapubic (Pelvis).

eFAST adds: Bilateral lung/pleural views for pneumothorax and hemothorax.

85. A 56-year-old diabetic man presents with fever, facial pain, nasal congestion, and rapidly
progressive swelling around the eye. On nasal examination, a black necrotic eschar is seen on

the nasal septum. What is the most likely diagnosis?

(A) Aspergillosis
(B) Bacterial sinusitis
(C) Mucormycosis

(D) Rhinosporidiosis

Correct Answer: (C) Mucormycosis
Solution:
Concept:
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Rhino-orbito-cerebral mucormyecosis is a life-threatening, opportunistic, angioinvasive fungal
infection caused by fungi of the order Mucorales (e.g., Rhizopus, Mucor, Rhizomucor),
predominantly affecting patients with uncontrolled diabetes mellitus (especially Diabetic

Ketoacidosis) or immunosuppression.

Step 1: Clinical Hallmarks:

- Rapidly progressive orbital and facial swelling, proptosis, ptosis, and ophthalmoplegia.

- Severe facial/retro-orbital pain, nasal congestion, and fever.

- Development of a characteristic black necrotic eschar on the nasal turbinates, septum, or

hard palate due to fungal angioinvasion causing vascular thrombosis and tissue infarction.

Step 2: Histopathological and Microbiological Characteristics:
- Tissue biopsy reveals characteristic broad, non-septate (or sparsely septate), ribbon-like
hyphae branching at wide, right angles (90°).

- In contrast, Aspergillus shows narrow, acutely branching (45°), septate hyphae.

Step 3: Emergency Management Protocol:

1. Prompt metabolic correction (control hyperglycemia and acidosis).

2. Urgent surgical debridement of all necrotic tissue.

3. Immediate systemic antifungal therapy with high-dose intravenous Liposomal Ampho-

tericin B (5-10 mg/kg/day).

Step 4: Final Answer:

The clinical presentation and black necrotic nasal eschar are diagnostic of Mucormycosis.

Quick Tip: Diabetic ketoacidosis + Facial swelling + Black necrotic eschar = Mucormycosis.
Biopsy: Broad, non-septate hyphae with 90° branching.

DOC: Liposomal Amphotericin B 4+ Urgent surgical debridement.

86. On chest CT, the presence of an air-crescent sign most suggestive of which condition?
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(A) Pulmonary embolism
(B) Aspergilloma
(C) Lung abscess

(D) Bronchiectasis

Correct Answer: (B) Aspergilloma

Solution:

Concept:
The “air-crescent sign” (Monod sign) is a classic radiological sign on thoracic computed
tomography (CT) representing a crescent of air that outlines a round intracavitary mobile

mass.

Step 1: Pathogenesis of the Sign:

- An aspergilloma (fungal ball or mycetoma) is a mass composed of fungal hyphae (Aspergillus
fumigatus), cellular debris, and mucus.

- It colonizes a pre-existing, poorly draining pulmonary cavity (commonly resulting from prior
tuberculosis, sarcoidosis, cavitating neoplasms, or bronchiectasis).

- The air space surrounding the dependent, spherical fungal ball produces a crescent-shaped

radiolucency termed the air-crescent sign.

Step 2: Mobility and Prone CT Confirmation:

A characteristic feature of an aspergilloma is that the fungal ball changes position within the
cavity when the patient is scanned in the prone position (mobile intracavitary mass).

The air-crescent sign is also seen during the recovery phase of invasive pulmonary aspergillosis
in neutropenic patients as infarcted lung tissue shrinks and separates from the surrounding

parenchyma.

Step 3: Final Answer:

The air-crescent sign is most suggestive of an Aspergilloma.
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Quick Tip: Aspergillus thoracic imaging signs:
- Air-crescent (Monod) sign: Aspergilloma (fungus ball in pre-existing cavity).

- Halo sign: Angioinvasive aspergillosis (ground-glass attenuation surrounding a nodule).

87. In the emergency management of anaphylaxis, what is the preferred intramuscular (IM)

injection site for administering adrenaline ?

(A) Anterolateral thigh
(B) Deltoid muscle
(C) Gluteal muscle

(D) Upper arm

Correct Answer: (A) Anterolateral thigh

Solution:

Concept:
Anaphylaxis is an acute, life-threatening systemic hypersensitivity reaction requiring immediate
first-line administration of epinephrine (adrenaline) to prevent asphyxiation and cardiovascular

collapse.

Step 1: Pharmacokinetics of Intramuscular Epinephrine:

- Epinephrine is the definitive first-line medication for anaphylaxis.

- The vastus lateralis muscle located in the anterolateral aspect of the middle third of the
thigh is the preferred anatomical site for IM injection.

- The vastus lateralis has extensive vascularity and higher perfusion than the deltoid or gluteal
muscles.

- Pharmacokinetic studies demonstrate that IM injection into the anterolateral thigh achieves
significantly faster and higher peak plasma concentrations of epinephrine compared to

injections in the deltoid, gluteus, or subcutaneous tissue.
Step 2: Dosing Guidelines for Anaphylaxis:
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- Adults: 0.5 mg (0.5 mL of 1 : 1,000 concentration [1 mg/mL]) administered IM into the
anterolateral thigh.
- Pediatric: 0.01 mg/kg (up to a maximum of 0.3 mg) IM into the anterolateral thigh.

- Dose can be repeated every 5 to 15 minutes if symptoms persist or progress.

Step 3: Final Answer:

The preferred site for administering intramuscular adrenaline in anaphylaxis is the anterolateral
thigh.

Quick Tip: Anaphylaxis First-Line: IM Epinephrine 1 : 1000 into the Anterolateral Thigh (0.5 mg in

adults). Avoid SC or deltoid routes due to delayed drug absorption.

88. Among liver transplant recipients, which of the following is the most common opportunistic

infection?

(A) Cytomegalovirus (CMV)
(B) Pneumocystis jirovecii
(C) Aspergillus fumigatus
(D) Toxoplasma gondii

Correct Answer: (A) Cytomegalovirus (CMV)

Solution:
Concept:
Solid organ transplant recipients maintained on maintenance immunosuppression (calcineurin
inhibitors, antimetabolites, steroids) are at elevated risk for opportunistic infections that follow

a predictable postoperative timeline.

Step 1: Epidemiology of CMV in Liver Transplantation:
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- Cytomegalovirus (CMV) is the single most common and clinically significant opportunistic
viral infection occurring in solid organ transplant recipients, including liver transplant patients.
- Peak incidence typically occurs between 1 and 6 months post-transplant (coinciding with

maximal immunosuppression or following cessation of prophylaxis).

Step 2: Clinical Manifestations and Direct/Indirect Effects:

- Direct Disease: CMV syndrome (fever, malaise, leukopenia, thrombocytopenia) and
tissue-invasive end-organ disease (CMV hepatitis in liver allografts, colitis, pneumonitis).

- Indirect Effects: Potent immunomodulation leading to increased incidence of acute and
chronic allograft rejection, opportunistic fungal infections, and graft loss.

- Risk Stratification: Highest risk occurs in CMV-seronegative recipients receiving an organ

from a CMV-seropositive donor (D*/R7).

Step 3: Prophylaxis and Treatment:
- Prophylaxis: Oral Valganciclovir.

- Treatment: Intravenous Ganciclovir or oral Valganciclovir.

Step 4: Final Answer:
Cytomegalovirus (CMV) is the most common opportunistic infection among liver transplant

recipients.

Quick Tip: Post-Transplant Infections:
- Most common viral/opportunistic: CMV (D" /R is highest risk; prophylaxis = Valganciclovir).

- Most common opportunistic fungal: Candida followed by Aspergillus.

89. A 40-year-old man with end-stage lung disease is being evaluated for lung transplantation.
He has a history of IV drug abuse, HIV infection, and severe thoracic scoliosis leading to
restrictive lung mechanics. Based on standard lung transplant criteria, which of the following

is an absolute contraindication to lung transplantation?
(A) HIV infection
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(B) History of substance abuse with risk of recidivism
(C) Severe scoliosis

(D) Mechanical ventilation requirement

Correct Answer: (B) History of substance abuse with risk of recidivism

Solution:

Concept:
The International Society for Heart and Lung Transplantation (ISHLT) establishes consensus

criteria outlining absolute and relative contraindications for lung candidate selection.

Step 1: Absolute Contraindications for Lung Transplantation:

According to ISHLT guidelines, absolute contraindications include:

1. Active or Recent Substance Abuse: Active smoking, alcohol dependence, or illicit
drug/substance abuse with documented risk of recidivism (at least 6 months of verified
abstinence is mandatory).

2. Malignancy with high risk of recurrence.

3. Significant, untreatable advanced dysfunction of another major organ system (e.g., severe
heart, kidney, or liver failure).

4. Non-adherence to medical therapy or uncorrectable psychiatric disorders that impair
compliance.

5. Active chronic hepatitis B or C infection with cirrhosis.

Step 2: Relative vs. Absolute Classifications:

- HIV Infection: Historically an absolute contraindication, controlled HIV infection (unde-
tectable viral load, stable on ART, CD4 > 200/uL) is now considered an acceptable candidate
profile (relative contraindication/eligible).

- Severe scoliosis / chest wall deformities: Considered a relative contraindication or surgical
challenge depending on thoracic cavity size.

- Mechanical ventilation: Relative contraindication; patients can be bridged to lung transplant

using ECMO or mechanical ventilation.
Step 3: Final Answer:
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Active substance abuse with risk of recidivism is an absolute contraindication to lung

transplantation.

Quick Tip: ISHLT Absolute Contraindications: Active substance abuse, severe extrapulmonary
organ failure, active malignancy, and active non-adherence. Controlled HIV is NOT an absolute

contraindication.

90. A 50 year-old female develops sudden severe dyspnea, hypertension, pink frothy sputum,
and acute pulmonary edema shortly after CABG surgery. He is extremely anxious, tachycardic,
and hypertensive (BP 210/120 mmHg). What is the drug of choice (DOC) for immediate

management of SCAPE?

(A) Nicardipine
(B) Nimodipine
(C) Nitroglycerin
(D) Beta-blockers

Correct Answer: (C) Nitroglycerin

Solution:

Concept:
Sympathetic Crashing Acute Pulmonary Edema (SCAPE) is a severe, rapidly developing
phenotype of acute decompensated heart failure driven by an acute sympathetic surge, marked

systemic vasoconstriction, and dramatic afterload elevation.

Step 1: Pathophysiological Mechanism of SCAPE:

- Acute sympathetic overactivity causes intense systemic arterial and venous vasoconstriction.
- Venoconstriction abruptly redistributes blood from the splanchnic and peripheral capacitance
veins to the pulmonary circulation (volume redistribution rather than total body hypervolemia).

- Extreme afterload elevation causes left ventricular diastolic and systolic strain, acute ele-
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vation of LV end-diastolic pressure, and rapid pulmonary alveolar flooding (pink frothy sputum).

Step 2: Drug of Choice and Titration Strategy:

- High-Dose Intravenous Nitroglycerin is the definitive first-line drug of choice.

- At high doses (> 100-400 ug/min or repeated boluses of 0.5-2 mg IV), nitroglycerin
produces potent systemic arterial and venous vasodilation.

- This rapidly reduces systemic vascular resistance (afterload) and increases venous capacitance
(preload), reversing pulmonary congestion within minutes.

- Combined with Non-Invasive Ventilation (NIV / BiPAP), high-dose nitroglycerin rapidly aborts

the crashing sympathetic cycle.

Step 3: Role of Loop Diuretics:
Loop diuretics are secondary; SCAPE is fundamentally a problem of fluid redistribution from

sympathetic vasoconstriction, not primary total body volume overload.

Step 4: Final Answer:
High-dose intravenous Nitroglycerin is the drug of choice for the immediate management of

SCAPE.

Quick Tip: SCAPE Management Twin Pillars:
1. High-dose IV Nitroglycerin (reduces afterload/preload).
2. Non-Invasive Positive Pressure Ventilation / BiPAP (decreases work of breathing and drives fluid out

of alveoli).

91. What is the antidote of choice for the management of opioid toxicity?

(A) Atropine

(B) Flumazenil

(C) N-acetylcysteine
(D) Naloxone
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Correct Answer: (D) Naloxone

Solution:

Concept:
Opioid toxicity presents with the classic opioid toxidrome (triad of CNS depression, pinpoint
miosis, and respiratory depression), leading to respiratory arrest and hypoxemic death if not

promptly treated.

Step 1: Mechanism of Action of Naloxone:

- Naloxone is a pure, competitive antagonist at opioid receptors with high affinity for u (mu),
k (kappa), and 6 (delta) receptors.

- It rapidly displaces exogenous opioid agonists from central nervous system u-receptors,

restoring spontaneous respiratory drive and consciousness.

Step 2: Administration and Dosing Strategy:

- Administered via Intravenous (IV), Intramuscular (IM), Subcutaneous (SC), or Intranasal
(IN) routes.

- The primary therapeutic endpoint is restoration of adequate spontaneous ventilation, not full
awakening.

- Starting dose is 0.04-0.4 mg IV, titrated upward to avoid precipitating acute, severe opioid
withdrawal syndrome.

- Duration of Action: Naloxone has an elimination half-life of approximately 30-90 minutes,
which is significantly shorter than most long-acting opioids (e.g., methadone); patients must

be monitored for renarcotization.

Step 3: Comparison with Other Antidotes:
- Flumazenil: Benzodiazepine receptor antagonist.
- N-acetylcysteine: Antidote for acetaminophen (paracetamol) hepatotoxicity.

- Atropine: Antimuscarinic agent used for organophosphate toxicity and bradycardia.

Step 4: Final Answer:

Naloxone is the definitive antidote of choice for opioid toxicity.
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Quick Tip: Opioid Toxidrome = Respiratory depression 4+ Miosis + Coma.
Antidote = Naloxone.

Always monitor for renarcotization as naloxone’s half-life (60 min) is shorter than long-acting opioids.

92. What is the antidote of choice for the management of toxic alcohol (ethylene glycol/methanol)

poisoning?

(A) Flumazenil

(B) Naloxone

(C) Fomepizole

(D) Hydroxocobalamin

Correct Answer: (C) Fomepizole

Solution:

Concept:
Methanol and ethylene glycol are toxic alcohols whose parent compounds are relatively
non-toxic but are metabolized by the hepatic enzyme Alcohol Dehydrogenase (ADH) into

highly lethal, toxic acid metabolites.

Step 1: Toxic Metabolites Formation:

- Methanol 225 Formaldehyde — Formic acid (causes severe metabolic acidosis, retinal
toxicity, and blindness).

- Ethylene Glycol o0 Glycolaldehyde — Glycolic acid — Oxalic acid (causes high-anion-gap

metabolic acidosis, acute tubular necrosis, and calcium oxalate crystal deposition in kidneys).

Step 2: Role and Mechanism of Fomepizole:

- Fomepizole (4-methylpyrazole) is a competitive, potent inhibitor of Alcohol Dehydrogenase
(ADH) with an affinity > 8,000 times higher than ethanol.

- By competitively inhibiting ADH, fomepizole prevents the conversion of parent toxic alcohols

into their dangerous toxic metabolites, allowing the parent alcohols to be cleared safely and
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renally or via hemodialysis.

Step 3: Advantages over Ethanol Infusion:
- Ethanol was traditionally used to saturate ADH, but fomepizole is the preferred first-line
antidote due to predictable pharmacokinetics, lack of CNS depression/intoxication, and no

requirement for blood ethanol concentration monitoring or intensive care glucose monitoring.

Step 4: Final Answer:

Fomepizole is the antidote of choice for ethylene glycol and methanol poisoning.

Quick Tip: Toxic Alcohols Antidotes:
- ADH Inhibitor DOC: Fomepizole (prevents toxic metabolite generation).

- Adjuncts: Folinic acid (for Methanol) and Pyridoxine/Thiamine (for Ethylene Glycol).

93. What is the normal diameter of the inferior vena cava (IVC) in a healthy adult at rest?

(A)1cmto1l.5cm
(B) 2cmto 3.5 cm
(C) 0.5 cm to 0.8 cm
(D) 3.5cm to 4 cm

Correct Answer: (A) 1 cmto 1.5 cm

Solution:

Concept:

Point-of-Care Ultrasound (POCUS) assessment of the Inferior Vena Cava (IVC) diameter and
its respiratory collapsibility index provides an estimate of Right Atrial Pressure (RAP) and
intravascular volume status.

Step 1: Sonographic Measurement Technique:
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- The IVC is evaluated in the subxiphoid long-axis view using a phased-array or curvilinear
transducer.
- Measurements are obtained in M-mode or B-mode, approximately 1.5-2 cm caudal to the

junction of the hepatic veins and the inferior vena cava (or 2 cm from the right atrial junction).

Step 2: Normal Baseline Dimensions:

- In a healthy, euvolemic adult at rest, the normal maximum end-expiratory IVC diameter
ranges between 1.0 cm and 1.5 cm (or up to 2.0-2.1 cm).

- An IVC diameter < 1.0 cm with > 50% inspiratory collapse indicates low RAP (0-5 mmHg)
and hypovolemia.

- A plethoric IVC (diameter > 2.1 cm) with < 50% collapsibility indicates elevated RAP

(10-20 mmHg) and right heart strain or volume overload.

Step 3: Final Answer:

The normal resting diameter of the IVC in a healthy adult is 1 cm to 1.5 cm.

Quick Tip: POCUS IVC Parameters in Spontaneously Breathing Patient:

- Normal IVC: 1.0-2.0 cm with > 50% collapse (RAP ~ 3-8 mmHg).

- Collapsed IVC (< 1.0 cm): Suggests hypovolemia (RAP 0-5 mmHg).

- Dilated/Plethoric IVC (> 2.1 ¢cm, < 50% collapse): High RAP (15 mmHg).

94. What is the full form of AMBU in emergency and critical care practice?

(A) Airway Management Bag Unit

(B) Automated Mechanical Backup Unit
(C) Artificial Manual Breathing Unit
(D) Assisted Manual Bag Utility

Correct Answer: (C) Artificial Manual Breathing Unit
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Solution:

Concept:
A self-inflating bag-valve-mask (BVM) resuscitator is an emergency device used to deliver
positive pressure ventilation to patients with apnea, hypoventilation, or during cardiac arrest

resuscitation.

Step 1: Definition and Origin of AMBU:
- The acronym AMBU stands for Artificial Manual Breathing Unit.
- Invented in 1956 by Dr. Henning Ruben and Holger Hesse, the Ambu bag was the world’s

first self-inflating manual resuscitation device.

Step 2: Key Components of an AMBU Device:

1. Self-Inflating Bag: Elastic silicone or rubber reservoir that recoils automatically after
compression.

2. Non-Rebreathing Valve: Directs fresh gas to the patient during squeeze and vents exhaled
gas to ambient air during exhalation.

3. Oxygen Reservoir Bag and Tubing: Allows delivery of high-concentration oxygen
(90-100%) when attached to an oxygen flow of 15 L/min.

4. Pressure Limiting (Pop-Off) Valve: Prevents barotrauma by venting pressures

> 40-45 cmH,0 (in pediatric and neonatal devices).

Step 3: Final Answer:

The full form of AMBU is Artificial Manual Breathing Unit.

Quick Tip: AMBU = Artificial Manual Breathing Unit.

Always use with an oxygen reservoir and 15 L/min flow to deliver ~ 100% FiO,.

95. Which of the following is an absolute contraindication to performing Transesophageal

Echocardiography (TEE)?
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(A) Esophageal varices
(B) Esophageal stricture
(C) Barrett’s esophagus

(D) History of radiation to the mediastinum

Correct Answer: (B) Esophageal stricture

Solution:

Concept:
Transesophageal Echocardiography (TEE) is an invasive diagnostic tool providing high-
resolution cardiac imaging. Probe insertion carries a risk of gastrointestinal trauma, bleeding,

and esophageal perforation in patients with pre-existing structural esophageal pathologies.

Step 1: Absolute Contraindications to TEE:

An absolute contraindication exists when blind probe insertion carries an unacceptably high
risk of transmural esophageal perforation or catastrophic hemorrhage:

1. Esophageal Stricture or Stenosis (causes mechanical obstruction to probe passage).

2. Esophageal Perforation or Laceration (e.g., Boerhaave syndrome).

3. Esophageal Tumor / Malignancy.

4. Active or Recent Upper Gastrointestinal Bleeding / Perforation.

5. Esophageal Diverticulum (e.g., Zenker’s diverticulum) due to high risk of probe lodging

and tearing the pouch wall.

Step 2: Relative Contraindications to TEE:

- Esophageal Varices: Small, non-bleeding or banded varices are relative contraindications;
TEE can be performed cautiously by experienced operators if benefits outweigh risks.

- Barrett’s Esophagus and Mediastinal Radiation: Relative contraindications requiring

careful risk assessment.

Step 3: Final Answer:

Esophageal stricture is an absolute contraindication to TEE.
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Quick Tip: TEE Absolute Contraindications: Esophageal stricture, Zenker’s diverticulum, esophageal

tumor, active perforation, and active massive GI bleeding.

96. Massive transfusion is defined as administration of which of the following?

(A) 10 units of PRBCs within 24 hours

(B) 2 units of PRBCs within 1 hour

(C) 4 units of PRBCs within 6 hours

(D) 1 unit of PRBC every hour for 24 hours

Correct Answer: (A) 10 units of PRBCs within 24 hours

Solution:

Concept:
Massive Transfusion Protocol (MTP) is activated in severe hemorrhagic shock to replace
acute blood loss rapidly with balanced ratios of blood components to prevent the lethal triad

(hypothermia, acidosis, and coagulopathy).

Step 1: Classical Definition of Massive Transfusion:
- The traditional, most universally accepted definition of massive transfusion is the replacement
of a patient’s total blood volume within 24 hours, clinically quantified as the transfusion of

> 10 units of Packed Red Blood Cells (PRBCs) within a 24-hour period.

Step 2: Dynamic / Modern Definitions of Massive Transfusion:

Because the 24-hour definition is retrospective, dynamic modern definitions include:

- Administration of > 4 units of PRBCs within 1 hour with anticipated ongoing bleeding.
- Replacement of > 50% of total blood volume within 3-4 hours.

- Blood loss exceeding 150 mL/min in adults.

Step 3: Management Principles:

Initiation of balanced resuscitation using a 1 : 1 : 1 ratio (1 unit of PRBC : 1 unit of Fresh
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Frozen Plasma : 1 unit of Platelets) alongside early administration of Tranexamic Acid (TXA)

within 3 hours of trauma.

Step 4: Final Answer:

Massive transfusion is defined as the administration of 10 units of PRBCs within 24 hours.

Quick Tip: Massive Transfusion Definitions:
- Classical: > 10 PRBC units in 24 hours.
- Critical administration threshold (CAT): > 3—-4 PRBC units within 1 hour.

- Target component ratio: 1:1:1 (PRBC : FFP : Platelets).

97. Central cyanosis may be masked in which of the following conditions?

(A) Heart failure
(B) Methemoglobinemia
(C) Polycythemia

(D) Carbon monoxide poisoning

Correct Answer: (D) Carbon monoxide poisoning

Solution:

Concept:
Cyanosis is a bluish discoloration of the skin and mucous membranes resulting from an

absolute concentration of deoxygenated (reduced) hemoglobin > 4-5 g/dL in capillary blood.

Step 1: Mechanism of Carbon Monoxide Toxicity:

- Carbon monoxide (CO) binds to hemoglobin with an affinity approximately 200-250 times
greater than oxygen, forming carboxyhemoglobin (COHDb).

- Carboxyhemoglobin produces a bright, vivid cherry-red color rather than the dark,

purple-blue color of deoxyhemoglobin.
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- This bright red pigment imparts a characteristic ruddy or pink skin hue, completely masking

the clinical appearance of central cyanosis despite profound cellular tissue hypoxia.

Step 2: Limitations of Standard Pulse Oximetry:
Standard two-wavelength pulse oximeters cannot differentiate oxyhemoglobin from carboxy-
hemoglobin, giving a falsely normal or high SpO, reading. Diagnosis requires co-oximetry

blood gas analysis measuring actual COHb percentage.

Step 3: Comparison with Other Conditions:

- Methemoglobinemia: Produces a slate-gray or chocolate cyanosis that is not masked.

- Polycythemia: Enhances cyanosis visibility because the threshold of 5 g/dL reduced
hemoglobin is reached at higher PaO, levels.

- Severe Anemia: Masks cyanosis because total hemoglobin may be too low to ever reach

5 g/dL of reduced Hb.

Step 4: Final Answer:

Central cyanosis is masked in Carbon monoxide poisoning.

Quick Tip: - Carbon monoxide: Cherry-red skin, falsely normal SpO,, cyanosis is MASKED.

- Methemoglobinemia: Chocolate-brown blood, refractory cyanosis, SpO, ~ 85%.

98. Which of the following is recommended as prophylaxis before administering Anti-Snake

Venom (ASV) to reduce the risk of early anaphylactic reactions?

(A) Subcutaneous adrenaline

(B) Hydrocortisone

(C) Diphenhydramine

(D) IV magnesium

Correct Answer: (A) Subcutaneous adrenaline
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Solution:

Concept:
Anti-Snake Venom (ASV) is derived from animal serum (equine/ovine) and has a high risk of
triggering early anaphylactoid and IgE-mediated anaphylactic reactions upon intravenous

administration.

Step 1: Evidence for Premedication Prophylaxis:

- Multiple randomized clinical trials and World Health Organization (WHO) snakebite manage-
ment guidelines have demonstrated that routine prophylaxis with low-dose subcutaneous
adrenaline (epinephrine) significantly reduces the incidence of severe early adverse reactions
and anaphylaxis to ASV without significant adverse events.

- The recommended dose is 0.25 mg of 1 : 1,000 adrenaline given subcutaneously immediately

prior to the start of ASV infusion in adults (0.005 mg/kg in children).

Step 2: Ineffectiveness of Antihistamines and Steroids Alone:

- Clinical trials demonstrated that prophylactic antihistamines (e.g., diphenhydramine) and
hydrocortisone fail to significantly prevent early severe anaphylaxis when used alone compared
to prophylactic adrenaline.

- Hydrocortisone requires hours to take anti-inflammatory effect and does not prevent rapid

mast-cell degranulation.

Step 3: Final Answer:
Subcutaneous adrenaline is recommended as prophylaxis before administering Anti-Snake

Venom.

Quick Tip: WHO Snakebite Guidelines: Prophylactic subcutaneous adrenaline (0.25 mg SC) given just

prior to ASV is proven to significantly reduce early life-threatening anaphylactic reactions.

99. Which of the following is the most sensitive and specific biochemical marker for diagnosing

acute pancreatitis?
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(A) Serum lipase
(B) Serum amylase
(C) LDH

(D) ALP

Correct Answer: (A) Serum lipase

Solution:

Concept:

The diagnosis of acute pancreatitis requires meeting at least two of the three Revised Atlanta
Criteria:

1. Characteristic severe epigastric abdominal pain radiating to the back.

2. Serum lipase or amylase elevation > 3x the upper limit of normal.

3. Characteristic cross-sectional imaging findings (CECT, MRI, or transabdominal ultrasound).

Step 1: Comparison between Lipase and Amylase:

- Sensitivity: Serum lipase sensitivity is 85-100%, whereas amylase sensitivity is lower
(67-83%). Lipase remains elevated for 8-14 days compared to amylase which normalizes
rapidly within 3-5 days, making lipase superior for delayed presentations.

- Specificity: Serum lipase has a higher diagnostic specificity (95-100%) because it is
predominantly synthesized by pancreatic acinar cells. Amylase is produced by salivary glands,
ovaries, and fallopian tubes and is elevated in multiple non-pancreatic conditions (e.g.,

parotitis, tubo-ovarian pathology, renal failure, macroamylasemia).

Step 2: Biochemical Biomarker Evaluation:
Serum lipase levels > 3x upper limit of normal provide the greatest diagnostic accuracy
and are recommended as the primary biochemical biomarker of choice by international

gastroenterology guidelines.
Step 3: Final Answer:
Serum lipase is the most sensitive and specific biochemical marker for diagnosing acute

pancreatitis.
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Quick Tip: Pancreatitis Diagnostics: Serum Lipase is preferred over Amylase due to higher specificity;,

higher sensitivity, and a longer diagnostic therapeutic window (8-14 days).

100. Which of the following clinical features is true regarding Bell’s palsy?

(A) Inability to close the eye on the affected side
(B) Forehead wrinkles are preserved
(C) Symptoms progress over several weeks

(D) Bilateral facial paralysis is typical

Correct Answer: (A) Inability to close the eye on the affected side

Solution:

Concept:
Bell’s palsy is an acute, idiopathic, lower motor neuron (LMN) paralysis of the facial nerve

(Cranial Nerve VII), causing weakness of all muscles of facial expression on the ipsilateral side.

Step 1: Differentiation Between Upper vs. Lower Motor Neuron Facial Palsy:

- Upper Motor Neuron (UMN) Lesion (e.g., Cortical Stroke): The forehead muscles receive
bilateral cortical innervation from the motor cortex. Thus, in a central/UMN lesion, forehead
wrinkling and eye closure are preserved (spared), with weakness confined to the contralateral
lower face.

- Lower Motor Neuron (LMN) Lesion (Bell’s Palsy): Complete disruption of the peripheral
7th cranial nerve trunk paralyzes both the upper and lower face ipsilaterally.

- This results in loss of ipsilateral forehead wrinkling, flattening of the nasolabial fold, drooping
of the mouth corner, and inability to close the eye (lagophthalmos) due to orbicularis oculi

paralysis.
Step 2: Temporal Evolution and Symmetry:
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- Bell’s palsy typically has an acute onset that progresses to maximum weakness within
48-72 hours (not several weeks).
- It is unilateral in > 99% of cases; bilateral facial palsy is rare and warrants investigation for

Guillain-Barré syndrome (Miller-Fisher variant), Lyme disease, or sarcoidosis.

Step 3: Final Answer:

The true clinical feature of Bell’s palsy is the inability to close the eye on the affected side.

Quick Tip: Facial Palsy Clinical Pearl:
- LMN (Bell’s Palsy): Forehead INVOLVED (Cannot wrinkle forehead, cannot close eye).
- UMN (Stroke): Forehead SPARED (Can wrinkle forehead and close eye).

101. In a patient with ARDS, which of the following is the most common cause for NIV failure?

(A) Hypercapnia
(B) Severe hypoxemia
(C) Air leak around mask

(D) Patient-ventilator asynchrony

Correct Answer: (B) Severe hypoxemia

Solution:

Concept:
Non-Invasive Ventilation (NIV) has high failure rates (> 50%) when applied in moderate-
to-severe Acute Respiratory Distress Syndrome (ARDS), frequently necessitating emergent

endotracheal intubation.

Step 1: Pathophysiological Mechanism of NIV Failure in ARDS:
- ARDS is characterized by diffuse alveolar damage, severe intrapulmonary shunt, non-

cardiogenic pulmonary edema, and microatelectasis resulting in profound hypoxemic
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respiratory failure.

- High spontaneous respiratory drive leads to huge transpulmonary pressure swings, large tidal
volumes (> 9-10 mL/kg), and Patient Self-Inflicted Lung Injury (P-SILI).

- Inability to correct refractory severe hypoxemia (PaO,/FiO, < 150 mmHg) is the single most

common cause for NIV failure and subsequent conversion to invasive mechanical ventilation.

Step 2: Predictors of NIV Failure in Hypoxemic Failure:

1. Baseline PaO,/FiO, < 150 mmHg.

2. Lack of improvement in PaO, /FiO, ratio after 1 hour of NIV,

3. High simplified acute physiology score (SAPS II) or metabolic acidosis.

4. Failure to decrease high spontaneous tidal volumes.

Step 3: Final Answer:

The most common cause for NIV failure in ARDS is severe hypoxemia.

Quick Tip: NIV is first-line in hypercapnic COPD exacerbations and cardiogenic pulmonary edema,
but has high failure rates in de novo hypoxemic respiratory failure/ARDS due to refractory severe

hypoxemia and P-SILI.

102. Which of the following clinical patterns is characteristic of Brown-Sequard syndrome?

(A) Bilateral loss of all sensations below the lesion
(B) Ipsilateral loss of pain and temperature with contralateral motor weakness
(C) Ipsilateral motor loss with contralateral pain and temperature loss

(D) Only lower limb weakness without sensory loss

Correct Answer: (C) Ipsilateral motor loss with contralateral pain and temperature loss
Solution:
Concept:
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Brown-Séquard syndrome is an incomplete spinal cord syndrome resulting from anatomical
hemisection (lateral half transection) of the spinal cord, commonly caused by penetrating

trauma, spinal cord tumors, or disk herniation.

Step 1: Neuroanatomical Tract Organization:

- Corticospinal Tract (Motor): Fibers decussate in the lower medulla; thus, a cord lesion
causes ipsilateral motor weakness/spasticity below the level of the lesion.

- Dorsal Column-Medial Lemniscal Pathway (Proprioception/Vibration): Ascends
uncrossed in the spinal cord and decussates in the medulla; thus, a cord lesion causes
ipsilateral loss of vibration, fine touch, and proprioception.

- Lateral Spinothalamic Tract (Pain/Temperature): Second-order neurons decussate in the
anterior white commissure 1-2 segments above the entry level; thus, a cord lesion causes
contralateral loss of pain and temperature sensation starting 1-2 dermatomal levels below

the lesion.

Step 2: Summary of Characteristic Pattern:

The classic constellation consists of:

1. Ipsilateral spastic paralysis (corticospinal tract).

2. Ipsilateral loss of proprioception, fine touch, and vibratory sense (dorsal column).

3. Contralateral loss of pain and temperature sensation (spinothalamic tract).

Step 3: Final Answer:
The characteristic clinical pattern of Brown-Séquard syndrome is ipsilateral motor loss with

contralateral pain and temperature loss.

Quick Tip: Brown-Séquard Syndrome Triad:
- Ipsilateral: Motor paralysis + Loss of proprioception/vibration.

- Contralateral: Loss of pain and temperature sensation.

103. Which antiseptic agent is recommended for skin preparation prior to performing invasive

procedures?
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(A) Chlorhexidine

(B) Povidone-iodine

(C) 70% Isopropyl alcohol
(D) Hydrogen peroxide

Correct Answer: (A) Chlorhexidine

Solution:

Concept:
Skin antisepsis is a fundamental component of central line insertion bundles and surgical site
infection prevention guidelines to minimize Central Line-Associated Bloodstream Infections

(CLABSI) and procedure-related bacteremia.

Step 1: Guideline Recommendations:

- The Centers for Disease Control and Prevention (CDC), the Society for Healthcare Epidemiol-
ogy of America (SHEA), and WHO guidelines strongly recommend an alcoholic chlorhexidine
solution (> 0.5% chlorhexidine gluconate in 70% isopropyl alcohol) for skin preparation

prior to central venous catheter insertion and arterial line cannulation.

Step 2: Antimicrobial Properties and Advantages of Chlorhexidine:

- Broad-Spectrum Rapid Bactericidal Activity: Disrupts microbial cell membranes rapidly.

- Persistent Residual Activity: Chlorhexidine binds strongly to the stratum corneum of the
skin, providing prolonged, residual antimicrobial action for up to 48-72 hours.

- Resistance to Organic Inactivation: Unlike aqueous povidone-iodine, chlorhexidine remains

active in the presence of blood, exudate, and bodily fluids.
Step 3: Limitations of Aqueous Povidone-Iodine:
Aqueous povidone-iodine requires a prolonged contact time (at least 2 minutes to dry) to re-

lease free iodine, lacks persistent residual activity, and is readily inactivated by organic material.

Step 4: Final Answer:

Chlorhexidine is the primary recommended antiseptic agent for skin preparation prior to
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invasive procedures.

Quick Tip: CLABSI Prevention Bundle:
- Skin antiseptic DOC: > 0.5% Chlorhexidine in 70% alcohol (allow to air-dry completely).
- Maximum sterile barrier precautions.

- Subclavian site preferred over internal jugular and femoral sites.

104. Which of the following is the most important risk factor for developing Clostridioides

difficile infection (CDI) in ICU patients?

(A) Stress ulcer prophylaxis with H2 blockers
(B) High-protein diet
(C) Broad-spectrum antibiotic use

(D) Use of enteral nutrition

Correct Answer: (C) Broad-spectrum antibiotic use

Solution:

Concept:
Clostridioides difficile is an anaerobic, spore-forming, toxin-producing bacterium that causes

hospital-acquired pseudomembranous colitis and severe toxic megacolon in intensive care unit

patients.

Step 1: Pathophysiological Mechanism of Infection:

- The healthy indigenous colonic microbiota provides “colonization resistance” by metabolizing
primary bile acids into secondary bile acids that inhibit C. difficile spore germination.

- Exposure to broad-spectrum antimicrobial agents suppresses and disrupts the normal
anaerobic intestinal microflora.

- This allows ingested C. difficile spores to germinate, proliferate, and produce potent exotoxins

(Toxin A: enterotoxin, and Toxin B: cytotoxin), causing mucosal inflammation, diarrhea, and
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pseudomembrane formation.

Step 2: High-Risk Antibiotic Classes:

While nearly all antibiotics can cause CDI, the highest risk is associated with:

- Fluoroquinolones (e.g., Ciprofloxacin, Levofloxacin).

- 3rd and 4th generation Cephalosporins.

- Clindamycin.

- Carbapenems and broad-spectrum beta-lactamase inhibitor combinations (e.g., Piperacillin-

tazobactam).

Step 3: Contribution of Other Risk Factors:
While advanced age, prolonged hospitalization, enteral tube feeding, and gastric acid
suppression (proton pump inhibitors, H2 blockers) contribute as secondary risk factors,

broad-spectrum antibiotic exposure remains the primary and most significant risk factor.

Step 4: Final Answer:
Broad-spectrum antibiotic use is the most important risk factor for developing C. difficile

infection.

Quick Tip: Major risk factor for CDI = Broad-spectrum antibiotics (highest risk: Clindamycin, 3rd gen
Cephalosporins, Fluoroquinolones).

First-line treatment: Oral Vancomycin (125 mg QID) or Fidaxomicin.

105. REBOA (Resuscitative Endovascular Balloon Occlusion of the Aorta) is most beneficial in

controlling bleeding from which of the following sites?

(A) Thoracic aorta rupture
(B) Subclavian artery
(C) Intracranial hemorrhage

(D) Internal iliac artery
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Correct Answer: (D) Internal iliac artery

Solution:

Concept:

Resuscitative Endovascular Balloon Occlusion of the Aorta (REBOA) is a minimally invasive
endovascular technique used in hemorrhagic shock to temporarily occlude the descending
aorta, redistribute blood flow to the coronary and cerebral circulations, and achieve distal

hemostasis for non-compressible torso hemorrhage (NCTH).

Step 1: Aortic Occlusion Zones for REBOA:

- Zone 1 (Thoracic Aorta): Extends from the origin of the left subclavian artery to the celiac
artery (T,—T,,). Occlusion here is used for intra-abdominal or retroperitoneal hemorrhage.

- Zone 2 (Paravisceral Aorta): Extends from the celiac artery to the lowest renal artery
(L,=L,). Occlusion in Zone 2 is strictly avoided due to splanchnic and renal ischemia.

- Zone 3 (Infrarenal Aorta): Extends from the lowest renal artery to the aortic bifurcation

(Ly—Ly).

Step 2: Hemostatic Control in Zone 3 Deployment:

- Deploying the REBOA balloon in Zone 3 occludes distal aortic inflow directly supplying the
common, external, and internal iliac arteries.

- This makes REBOA particularly effective for controlling severe, life-threatening exsanguinating
hemorrhage arising from severe pelvic fractures, pelvic vascular disruptions (internal iliac

arterial branches), and junctional femoral/inguinal trauma.

Step 3: Contraindications:
REBOA is contraindicated in traumatic thoracic aortic rupture and major proximal intrathoracic
vascular injuries, as aortic balloon inflation distal to the injury increases proximal arterial

pressure and worsens bleeding.
Step 4: Final Answer:

REBOA is most beneficial in controlling bleeding from the internal iliac artery (pelvic

hemorrhage).
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Quick Tip: REBOA Zones:
- Zone 1 (Thoracic aorta): For intra-abdominal and massive subdiaphragmatic hemorrhage.

- Zone 3 (Infrarenal aorta): For severe pelvic fractures and internal iliac/junctional groin bleeding.

106. Which of the following is the hemodynamic effect of applying positive end-expiratory
pressure (PEEP)?

(A) Preload decreases
(B) Preload increases
(C) Afterload of the right ventricle decreases

(D) Stroke volume increases

Correct Answer: (A) Preload decreases

Solution:

Concept:
Application of Positive End-Expiratory Pressure (PEEP) during positive-pressure mechanical
ventilation increases mean intrathoracic pressure throughout the respiratory cycle, producing

complex heart-lung interactions.

Step 1: Effects on Right Ventricular Preload:

- The primary hemodynamic consequence of positive intrathoracic pressure is an elevation in
right atrial pressure (RAP).

- The venous return to the heart depends on the pressure gradient between the mean systemic

filling pressure (MSFP) and the right atrial pressure:

MSFP — RAP
Venous Resistance

Venous Return o<

- As PEEP increases intrathoracic pressure and RAB this pressure gradient narrows, compressing
large intrathoracic veins (vena cava) and causing a significant decrease in right ventricular

preload (venous return).
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Step 2: Effects on RV Afterload and Left Heart Hemodynamics:

- Alveolar distension compresses intra-alveolar pulmonary capillaries, which increases
pulmonary vascular resistance (PVR) and increases right ventricular afterload.

- The combination of decreased RV preload and increased RV afterload diminishes RV
stroke volume, decreasing LV filling (LV preload) through series interaction and ventricular
interdependence (septal shift).

- Consequently, overall left ventricular stroke volume and cardiac output typically decrease,

particularly in hypovolemic patients.

Step 3: Final Answer:

The hemodynamic effect of applying PEEP is a decrease in preload.

Quick Tip: PEEP Hemodynamic Summary:
- 1 Intrathoracic Pressure — | Venous Return (Preload).
- T Alveolar Compression —1 Pulmonary Vascular Resistance (RV Afterload).

- Net effect: | Cardiac Output (exaggerated in hypovolemia).

107. A 58-year-old woman develops sudden severe chest pain, dyspnea, and diaphoresis
immediately after hearing about the unexpected death of her son. ECG shows ST-segment
elevation, but coronary angiography reveals no obstructive lesions. What is the most likely

diagnosis?

(A) Inferior wall myocardial infarction
(B) Takotsubo cardiomyopathy
(C) Aortic dissection

(D) Pulmonary embolism

Correct Answer: (B) Takotsubo cardiomyopathy
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Solution:

Concept:
Takotsubo cardiomyopathy (also known as stress-induced cardiomyopathy, broken heart syn-
drome, or apical ballooning syndrome) is a transient left ventricular dysfunction precipitated

by intense emotional or physical stress.

Step 1: Clinical Presentation and Pathophysiology:

- Triggered by an acute, massive endogenous surge of catecholamines acting on myocardial
B,-adrenoceptors.

- High concentrations of epinephrine switch f3,-adrenoceptor signaling from G, (stimulatory) to
G; (inhibitory) pathways, causing localized apical myocardial stunning and negative inotropy.
- Predominantly affects postmenopausal women following sudden, intense emotional trauma

or catastrophic news.

Step 2: Diagnostic Criteria (Mayo Clinic Criteria):

1. Transient left ventricular wall motion abnormalities extending beyond a single epicardial
vascular territory, typically presenting as apical and mid-ventricular hypokinesia/akinesia with
basal hyperkinesia (giving the shape of a Japanese octopus trap, “takotsubo”).

2. Absence of obstructive coronary artery disease or angiographic evidence of acute plaque
rupture.

3. New ECG abnormalities (ST-segment elevation, T-wave inversion, or QT prolongation) with
modest cardiac biomarker (troponin) elevation.

4. Absence of pheochromocytoma or myocarditis.

Step 3: Final Answer:

The clinical scenario and angiographic findings are diagnostic of Takotsubo cardiomyopathy.

Quick Tip: Takotsubo Triad: Sudden emotional stress + STEMI-like ECG / elevated Troponin + Clear

coronaries with apical ballooning on ventriculography.
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108. Which of the following is a typical clinical feature of Anterior Cerebral Artery (ACA)

syndrome?

(A) Contralateral face and arm weakness
(B) Contralateral leg weakness
(C) Homonymous hemianopia

(D) Complete aphasia

Correct Answer: (B) Contralateral leg weakness

Solution:

Concept:
Ischemic stroke syndromes exhibit distinct neurological deficits depending on the vascular

territory and anatomical homunculus supplied by the occluded cerebral artery.

Step 1: Cortical Homunculus and ACA Territory:

- The Anterior Cerebral Artery (ACA) supplies the medial surface of the frontal and parietal
lobes, including the medial portion of the primary motor cortex (precentral gyrus) and primary
somatosensory cortex (postcentral gyrus).

- On the motor and sensory homunculus, the lower extremity (leg and foot) and perineal areas
are mapped directly along the medial hemispheric surface.

- Consequently, occlusion of the ACA produces contralateral motor weakness and sensory

loss predominantly affecting the leg and foot (leg > arm/face).

Step 2: Comparison with Other Stroke Syndromes:

- Middle Cerebral Artery (MCA) Syndrome: Supplies the lateral convexity of the hemisphere
(controlling the face, hand, and upper extremity homunculus). MCA infarction causes
contralateral face and arm weakness (face/arm > leg), aphasia (if dominant hemisphere), or
hemineglect.

- Posterior Cerebral Artery (PCA) Syndrome: Supplies the occipital cortex; occlusion causes
contralateral homonymous hemianopia with macular sparing.

- Additional ACA Features: Abulia, apathy, urinary incontinence, primitive frontal release

reflexes (grasp reflex), and transcortical motor aphasia.
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Step 3: Final Answer:
The classic clinical feature of Anterior Cerebral Artery (ACA) syndrome is contralateral leg

weakness.

Quick Tip: Stroke Vascular Topography:
- ACA stroke: Contralateral LEG weakness > Arm/Face weakness.
- MCA stroke: Contralateral FACE and ARM weakness > Leg weakness.

- PCA stroke: Contralateral Homonymous Hemianopia with macular sparing.

109. A 64-year-old woman is admitted with altered sensorium, fever (39.5°C), tachycardia
(132/min), and warm extremities. BP is 86/52 mmHg despite broad-spectrum antibiotics.
Urine output over the last 3 hours is only 10 mL (oliguria). Lactate is 4.8 mmol/L. On bedside
assessment, she shows improvement in blood pressure with a passive leg raise test (fluid

responsive). What is the most appropriate immediate management?

(A) Intravenous fluids
(B) Vasopressors
(C) Inotropes

(D) Corticosteroids

Correct Answer: (A) Intravenous fluids

Solution:
Concept:
Septic shock is characterized by severe distributive shock, systemic vasodilation, relative and
absolute hypovolemia, and tissue hypoperfusion (manifested by hyperlactatemia and oliguria).

Dynamic fluid responsiveness testing directs immediate resuscitation.

Step 1: Clinical Assessment and Hemodynamic Profile:
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- The patient demonstrates septic shock with profound tissue hypoperfusion (lactate
4.8 mmol/L, severe oliguria, altered mentation, hypotension BP 86/52 mmHg).

- The bedside passive leg raise (PLR) test is positive, indicating that the patient’s heart is
operating on the ascending limb of the Frank-Starling curve and will increase cardiac output

in response to volume administration.

Step 2: Evidence-Based Resuscitation Protocol:

1. Intravenous Fluid Resuscitation: According to the Surviving Sepsis Campaign guidelines,
initial management of sepsis-induced hypoperfusion requires intravenous crystalloids
(30 mL/kg within the first 3 hours), with further fluid administration guided by dynamic
measures of fluid responsiveness (e.g., PLR).

2. Because the patient has proven fluid responsiveness, immediate administration of balanced
intravenous crystalloid boluses will increase venous return, stroke volume, organ perfusion
pressure, and renal blood flow.

3. Role of Vasopressors: Vasopressors (Norepinephrine) are initiated if mean arterial pressure
remains < 65 mmHg during or after fluid loading, but fluid administration is the primary

immediate step in a confirmed fluid-responsive patient.

Step 3: Final Answer:

The most appropriate immediate management is the administration of intravenous fluids.

Quick Tip: In septic shock with confirmed dynamic fluid responsiveness (positive PLR test), immediate

IV crystalloid boluses are the priority to restore microvascular tissue perfusion and cardiac output.
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