NEET SS 2024 Diploma Paediatrics Paper1 Question Paper with
Solutions

’ Time Allowed :3 Hours \ Maximum Marks :100 \ Total Questions :10 ‘

General Instructions

Read the following instructions very carefully and strictly follow them:
1. The test is of 3 hours duration.
2. The question paper consists of 10 questions. The maximum marks are 100.

3. Each Question is of 10 marks.

1. Vitamin D:
(a) Metabolism.

Solution:

Step 1: Understanding the topic.
Vitamin D plays a crucial role in calcium metabolism and bone health. Its primary function is
to regulate calcium and phosphate metabolism in the body.

Step 2: Analyzing the option.

The option correctly identifies the importance of Vitamin D in metabolism. This vitamin is
involved in the metabolic process that ensures calcium is absorbed from food into the blood-
stream and maintained at appropriate levels.

Step 3: Conclusion.
The correct answer is (a) Metabolism, as it aligns with Vitamin D’s critical role in metabolic
functions related to calcium and bone health.

Quick Tip

Vitamin D is vital for the metabolism of calcium and phosphorus, which are essential for
maintaining bone strength and health.

1. (b).Features of renal rickets.

Solution:



Step 1: Understanding Renal Rickets.

Renal rickets is a condition that occurs due to kidney dysfunction, which leads to disturbances
in calcium and phosphate metabolism. This condition results in impaired bone mineralization,
causing several skeletal abnormalities.

Step 2: Softening of Bones.

A key feature of renal rickets is the softening of bones. This happens because the body is
unable to properly absorb or utilize calcium, leading to weakened bones that are more prone
to deformities.

Step 3: Bowing of Legs.
Due to the softening of the bones, the legs may begin to bow under the body’s weight, a classic
symptom seen in children with rickets. This deformity occurs primarily in the lower limbs.

Step 4: Growth Retardation.
In renal rickets, bone growth is impaired due to insufficient mineralization. This leads to growth
retardation, where the child may not grow at the normal rate for their age.

Step 5: Conclusion.

The major features of renal rickets include softening of bones, bowing of legs, and growth retar-
dation. These features stem from the impaired calcium and phosphate metabolism that occurs
due to kidney dysfunction.

Quick Tip

In renal rickets, the bones soften and weaken due to improper calcium metabolism, leading
to deformities such as bowing of the legs and slowed growth.

1. (c).Complications of excess vitamin D.

Solution:

Step 1: Understanding Vitamin D Overdose.

Vitamin D is essential for calcium absorption in the body. However, excessive intake or accu-
mulation of vitamin D can lead to toxicity. This condition is often referred to as vitamin D
overdose or hypervitaminosis D.

Step 2: Calcium Imbalance.

One of the most common complications of excess vitamin D is an imbalance in calcium levels.
Excessive vitamin D can cause the body to absorb too much calcium, leading to hypercalcemia.
This can result in various symptoms such as nausea, vomiting, and weakness.



Step 3: Kidney Damage.

Excessive calcium levels caused by too much vitamin D can also lead to kidney problems. The
kidneys may struggle to filter the excess calcium, leading to kidney stones, kidney calcification,
and even kidney failure in severe cases.

Step 4: Bone Issues.
Paradoxically, although vitamin D is essential for bone health, excessive levels can actually
weaken bones. This is due to the altered calcium balance, which can lead to bone pain, frac-
tures, and osteoporosis.

Step 5: Cardiovascular Risks.
Hypercalcemia resulting from excess vitamin D can also affect the cardiovascular system. It
may lead to high blood pressure and irregular heartbeats.

Step 6: Conclusion.

The complications of excess vitamin D are serious and include calcium imbalance, kidney dam-
age, bone issues, and cardiovascular risks. It’s crucial to monitor vitamin D intake to avoid
toxicity.

Quick Tip

Excess vitamin D can lead to a range of health issues, including hypercalcemia, kidney
damage, and weakened bones. Always ensure you are taking the recommended dosage.

2. Hyponatremia:
(a) Etiology.

Solution:

Step 1: Understanding the term Hyponatremia.
Hyponatremia is a condition where the sodium levels in the blood are abnormally low. It can re-
sult from various causes, and understanding its etiology is essential for diagnosis and treatment.

Step 2: Etiology of Hyponatremia.

The causes of hyponatremia include excessive fluid intake, excessive sodium loss through the
kidneys, or problems with the body’s ability to balance water and sodium. Some common
conditions that lead to hyponatremia include heart failure, liver disease, kidney disease, and
certain medications.

Step 3: Conclusion.
The etiology of hyponatremia involves several factors, including fluid imbalances and under-
lying medical conditions. Identifying the specific cause helps in determining the appropriate



treatment.

Quick Tip

When studying medical conditions, focus on the causes (etiology) and symptoms to un-
derstand the disease fully. For hyponatremia, fluid imbalance plays a key role.

2. (b) Clinical manifestations.

Solution:

Step 1: Recognizing Symptoms.

The clinical manifestations of hyponatremia depend on the severity and rate of sodium decrease.
Common symptoms include: 1. Mild hyponatremia (130-135 mEq/L): Nausea, headache,
and confusion. 2. Moderate hyponatremia (120-130 mEq/L): Seizures, altered mental
status, muscle cramps, and weakness. 3. Severe hyponatremia (j120 mEq/L): Coma,
respiratory arrest, and permanent neurological damage.

Step 2: Identifying at-risk individuals.
Individuals with rapid decreases in sodium levels or those with underlying neurological condi-
tions are more susceptible to severe manifestations.

Step 3: Conclusion.
The severity of clinical manifestations correlates directly with the degree of sodium deficiency.
Immediate treatment is critical to prevent irreversible neurological damage.

Quick Tip

Be alert to the rate of sodium drop in patients with hyponatremia. Rapid declines
can cause severe neurological symptoms. Always consider the speed of correction when
treating.

2. (c) Approach to investigation and treatment.

Solution:

Step 1: Initial Investigation.
To diagnose hyponatremia, initial tests include: 1. Serum sodium levels: Confirm the



diagnosis. 2. Urine sodium concentration: Helps in distinguishing between renal and non-
renal causes of hyponatremia. 3. Thyroid and adrenal function tests: Rule out endocrine
causes of hyponatremia.

Step 2: Treatment Approach.

Treatment depends on the severity and cause: 1. Mild cases: Fluid restriction or oral sodium
replacement. 2. Moderate cases: Intravenous (IV) sodium administration with careful mon-
itoring. 3. Severe cases: Hypertonic saline (3% NaCl) may be used, especially in acute
situations.

Step 3: Monitoring and Follow-up.
Continuous monitoring of serum sodium is required to avoid rapid correction, which can lead
to central pontine myelinolysis. Treatment should be gradual to restore sodium levels safely.

Quick Tip

In treating hyponatremia, always monitor the rate of sodium correction carefully. A rapid
increase in sodium levels can cause significant neurological complications.

3. Neonatal necrotizing enterocolitis:

(a) Risk factors.

Solution:

Step 1: Understanding the Condition.

Neonatal necrotizing enterocolitis (NEC) is a life-threatening gastrointestinal disorder in new-
borns, primarily affecting premature infants. It leads to inflammation and bacterial invasion of
the intestines, causing tissue death.

Step 2: Risk Factors.

The risk factors for NEC are as follows: 1. Prematurity: The most significant risk factor,
as premature infants have underdeveloped gastrointestinal systems. 2. Low birth weight:
Infants with lower birth weight are at a higher risk due to immature immune and gastrointestinal
systems. 3. Formula feeding: Formula-fed infants are more likely to develop NEC compared
to those who are breastfed, likely due to differences in gut flora and immunity. 4. Infection:
Any underlying infection, particularly in premature infants, can predispose them to NEC. 5.
Intestinal hypoxia or ischemia: Lack of blood supply to the intestines can contribute to
the development of NEC.

Step 3: Conclusion.
Premature birth, low birth weight, and formula feeding are the most common risk factors, but
any condition leading to gastrointestinal compromise can increase the risk of developing NEC.



Quick Tip

In neonatal care, prioritizing early feeding with breast milk and minimizing the use of
formula can reduce the risk of NEC in premature infants.

3. (b) Pathogenesis.

Solution:

Step 1: Understanding the Pathophysiology of NEC.

NEC develops when bacteria invade the gastrointestinal tract, leading to inflammation and
necrosis of the intestinal tissue. The pathogenesis involves a combination of factors, including
infection, ischemia, and an immature immune system.

Step 2: Mechanism of NEC Development.

1. Immature gut barrier: In premature infants, the gastrointestinal tract is not fully devel-
oped, and the intestinal mucosa is more susceptible to bacterial invasion. 2. Gut dysbiosis:
A shift in the gut microbiota, often caused by formula feeding or antibiotic use, can lead to the
proliferation of harmful bacteria such as *Clostridium difficile* or *Escherichia coli*. 3. In-
flammatory response: The presence of harmful bacteria triggers a strong immune response,
leading to the release of cytokines and inflammatory mediators, which damage the intestinal
lining. 4. Intestinal ischemia: Reduced blood flow to the intestines, due to conditions like
hypotension, can exacerbate tissue damage and promote necrosis.

Step 3: Conclusion.
The pathogenesis of NEC is multifactorial, with intestinal immaturity, bacterial invasion, and
impaired blood flow contributing to the inflammatory process that leads to tissue necrosis.

Quick Tip

In NEC, the primary focus is on controlling infection, maintaining adequate blood flow,
and supporting the infant’s developing immune system to minimize the risk of severe
complications.

3. (c) Treatment.

Solution:

Step 1: Initial Management.
The initial treatment of NEC focuses on stabilizing the infant’s condition and preventing further



complications: 1. Discontinuing oral feedings: In infants with NEC, oral feedings are
stopped to allow the intestines to rest and heal. 2. Nasogastric decompression: A tube
may be placed in the stomach to remove air and secretions, which can reduce the risk of
further bowel distension and perforation. 3. Antibiotics: Broad-spectrum antibiotics are
administered to treat or prevent bacterial infection.

Step 2: Supportive Care.

1. Fluid and electrolyte management: Close monitoring of fluids and electrolytes is essen-
tial to prevent dehydration and support kidney function. 2. Nutritional support: Parenteral
nutrition is provided until the infant can tolerate feedings again, often starting with breast milk
once feedings are resumed.

Step 3: Surgical Intervention.

If the infant does not improve with medical management, surgery may be necessary. Indications
for surgery include: 1. Intestinal perforation: If a hole develops in the intestines, surgery is
required to repair the damage. 2. Severe bowel necrosis: If large portions of the intestines
are damaged, surgical resection may be needed.

Step 4: Conclusion.
Treatment involves a combination of supportive care, antibiotics, and, if needed, surgery to
remove necrotic tissue and repair intestinal damage. Early diagnosis and intervention are key
to improving outcomes.

Quick Tip

In treating NEC, early recognition and intervention are critical. While antibiotics and
supportive care are important, surgical intervention may be necessary if the condition
does not improve.

4. Benign intracranial hypertension:

(a) Pathophysiology.

Solution:

Step 1: Understanding Benign Intracranial Hypertension (BIH).

Benign Intracranial Hypertension (also known as pseudotumor cerebri) is a condition charac-
terized by elevated intracranial pressure (ICP) without an identifiable cause, such as a tumor
or hydrocephalus. The pathophysiology is not completely understood but is believed to involve
several factors.

Step 2: Pathophysiological Mechanisms.
1. Increased cerebrospinal fluid (CSF) production: In some cases, an increase in the



production of CSF or a decrease in its absorption can lead to an elevated ICP. 2. Venous out-
flow obstruction: Obstruction of venous drainage, particularly in the cerebral veins, can lead
to increased ICP. 3. Obesity and hormonal factors: Obesity, especially in young women,
can increase the risk of BIH. Hormonal factors, such as the use of oral contraceptives, are also
implicated in the pathophysiology of BIH. 4. Dysregulation of intracranial pressure au-
toregulation: In BIH, the mechanisms that normally control and balance ICP are disturbed,
leading to sustained elevation of pressure.

Step 3: Conclusion.
The pathophysiology of benign intracranial hypertension involves increased CSF production or
impaired absorption, venous obstruction, and potentially dysregulated pressure autoregulation.

Quick Tip

In BIH, look for a history of obesity, female gender, and recent use of medications like
oral contraceptives as risk factors. These can guide diagnosis and treatment planning.

4. (b) Causes.

Solution:

Step 1: Identifying Primary Causes.
The causes of benign intracranial hypertension (BIH) can be categorized into primary (idio-
pathic) and secondary causes.

Step 2: Primary (Idiopathic) BIH.

In most cases, BIH is idiopathic, meaning that no underlying cause can be identified. However,
there are known risk factors, including: 1. Obesity: Particularly in young women, obesity is the
most significant risk factor for developing BIH. 2. Female gender: Women, especially those
of childbearing age, are more likely to develop BIH. 3. Medications: Certain medications,
such as oral contraceptives, tetracycline antibiotics, and corticosteroids, can contribute to BIH.

Step 3: Secondary Causes of BIH.
Secondary causes of increased intracranial pressure that could mimic BIH include: 1. Venous
sinus thrombosis: Blood clots in the venous sinuses can obstruct CSF drainage, leading to
increased pressure. 2. Chronic kidney disease: Renal insufficiency can lead to fluid retention
and elevated ICP. 3. Endocrine disorders: Conditions like hyperthyroidism and Cushing’s
syndrome can increase the risk of BIH.

Step 4: Conclusion.
The majority of BIH cases are idiopathic, but obesity, female gender, and certain medications
are major risk factors. Secondary causes should always be ruled out when diagnosing BIH.



Quick Tip

When assessing a patient for BIH, always consider secondary causes like venous sinus
thrombosis and chronic kidney disease, especially in patients with other underlying con-
ditions.

4. (c) Treatment.

Solution:

Step 1: Initial Management of BIH.

The treatment of BIH focuses on reducing intracranial pressure and preventing long-term com-
plications. Initial management includes: 1. Weight loss: In overweight patients, gradual
weight loss can significantly reduce symptoms and pressure. 2. Medications: Diuretics like
acetazolamide can help decrease CSF production and reduce ICP. 3. Corticosteroids: In
some cases, corticosteroids are used to reduce inflammation and swelling in the brain.

Step 2: Surgical Treatment.

For patients who do not respond to medical treatment or experience severe symptoms, surgical
options may be considered: 1. Optic nerve sheath fenestration: This procedure can
help relieve pressure on the optic nerves and prevent vision loss. 2. Shunt placement:
A ventriculoperitoneal (VP) shunt may be placed to drain excess CSF and reduce ICP.

Step 3: Ongoing Monitoring and Follow-up.
Patients with BIH should be regularly monitored for signs of increased pressure and potential
vision loss. Regular eye exams are important for detecting changes in the optic nerves.

Step 4: Conclusion.

Treatment is typically conservative with weight loss, diuretics, and corticosteroids. If these
measures are insufficient, surgical intervention may be necessary. Long-term monitoring is es-
sential to manage the condition effectively.

Quick Tip

Weight loss is the most effective conservative treatment for BIH. In severe cases, surgical
intervention may be necessary to prevent vision loss and improve quality of life.

5. Neonate with GI bleeding:

(a) Etiology.



Solution:

Step 1: Understanding GI bleeding in neonates.

Gastrointestinal (GI) bleeding in neonates can be a life-threatening condition that requires
prompt diagnosis and management. It can result from several underlying causes, ranging from
benign conditions to more severe pathologies.

Step 2: Etiology of Neonatal GI Bleeding.

1. Gastric ulcers: Neonates, especially preterm infants, may develop stress ulcers in the
stomach, often due to exposure to medications like corticosteroids or invasive procedures. 2.
Infections: Infections such as necrotizing enterocolitis (NEC) or viral gastroenteritis can lead
to bleeding in the intestinal tract. 3. Coagulopathies: Neonates, especially those with
liver disease, vitamin K deficiency, or certain genetic disorders, may have abnormal blood
clotting, leading to bleeding from the GI tract. 4. Anatomical anomalies: Conditions such
as malrotation, intestinal atresia, or vascular malformations can cause GI bleeding in neonates.
5. Trauma: Birth trauma or invasive procedures like nasogastric tube insertion can cause
mucosal damage and bleeding in the GI tract.

Step 3: Conclusion.
The most common causes of GI bleeding in neonates include infections like NEC, coagulopathies,
anatomical abnormalities, and stress ulcers. Trauma due to medical procedures can also con-
tribute to the bleeding.

When assessing neonates with GI bleeding, it is important to consider both medical
conditions (like NEC or coagulopathies) and procedural trauma as potential causes.

5. (b) Management.

Solution:

Step 1: Initial Assessment and Stabilization.

The first step in managing neonates with GI bleeding is stabilization. This involves: 1. Mon-
itoring vital signs: Assessing blood pressure, heart rate, respiratory rate, and oxygen satu-
ration to detect shock or hypovolemia. 2. IV access: Establishing intravenous (IV) access for
fluid resuscitation and blood product administration if necessary.

Step 2: Diagnostic Evaluation.

To determine the cause of the bleeding, diagnostic tests are essential: 1. Blood tests: Com-
plete blood count (CBC), coagulation profile (PT, aPTT), liver function tests, and blood gas
analysis. 2. Imaging studies: Abdominal X-rays or ultrasound can help identify signs of
necrotizing enterocolitis, malrotation, or other structural anomalies. 3. Endoscopy: If indi-
cated, endoscopy may be used to visualize the source of upper GI bleeding.
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Step 3: Treatment Options.

1. Supportive care: This includes fluid resuscitation with IV fluids and blood transfusions to
correct any hypovolemia or anemia. 2. Medications: In cases of gastric ulcers or acid reflux,
medications like proton pump inhibitors (PPIs) or H2 blockers may be used to decrease gastric
acid secretion. 3. Surgical intervention: If an anatomical abnormality (e.g., malrotation or
intestinal atresia) is diagnosed, surgical repair may be necessary. For NEC, surgical removal of
necrotic bowel tissue may be required.

Step 4: Conclusion.

Management of neonates with GI bleeding involves stabilization, diagnostic evaluation, and
targeted treatment based on the underlying etiology. In severe cases, surgical intervention may
be required.

Quick Tip

In cases of GI bleeding in neonates, prompt and accurate diagnosis is critical. Early
intervention with IV fluids, blood products, and medications can prevent further compli-
cations.

6. Intellectual disability:

(a) Clinical manifestations.

Solution:

Step 1: Defining Intellectual Disability.

Intellectual disability (ID) is characterized by significant limitations in both intellectual func-
tioning and adaptive behavior, which affect a person’s ability to perform daily activities and
function independently.

Step 2: Clinical Manifestations of Intellectual Disability.

1. Delayed developmental milestones: Children with ID may exhibit delays in motor,
speech, and social development. For example, they may take longer to sit, stand, walk, or talk
compared to their peers. 2. Cognitive impairments: These include difficulties with reason-
ing, problem-solving, and abstract thinking. Individuals may have challenges with schoolwork,
understanding complex concepts, and adapting to new situations. 3. Adaptive behavior
deficits: This includes limitations in practical skills such as self-care (e.g., dressing, feeding),
social interactions, and daily living skills. 4. Behavioral issues: Some individuals with 1D
may exhibit challenging behaviors, such as aggression, tantrums, or self-harming behaviors,
often due to difficulties in communication or frustration.

Step 3: Conclusion.
The clinical manifestations of intellectual disability are characterized by developmental delays,
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cognitive impairments, deficits in adaptive behavior, and sometimes challenging behaviors.

Quick Tip

Early intervention with educational support and therapies can significantly improve adap-
tive functioning in children with intellectual disabilities.

6. (b) Diagnostic evaluation.

Solution:

Step 1: Diagnostic Criteria for Intellectual Disability.

Intellectual disability is diagnosed based on clinical criteria outlined in the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5). The diagnosis involves: 1. Deficits in
intellectual functioning: This is measured by standardized 1Q tests, where an IQ below 70-
75 indicates intellectual disability. 2. Deficits in adaptive behavior: Assessment of adaptive
skills (self-care, communication, social skills, etc.) is necessary, often done through standardized
questionnaires and interviews with caregivers or teachers. 3. Onset during developmental
period: The onset of intellectual and adaptive functioning deficits must occur before the age
of 18.

Step 2: Evaluation Process.

1. Medical History and Physical Examination: A comprehensive medical history and
physical exam should be conducted to rule out any underlying medical conditions that could
contribute to developmental delays or cognitive impairments. 2. Genetic Testing: In some
cases, genetic testing (e.g., for Down syndrome or Fragile X syndrome) may be performed if a
genetic cause is suspected. 3. Psychological Testing: Standardized 1Q tests (e.g., Wechsler
Intelligence Scale for Children) are used to assess cognitive abilities and determine the level of
intellectual impairment.

Step 3: Conclusion.

The diagnostic evaluation for intellectual disability includes standardized 1Q tests, assessment
of adaptive behavior, a thorough medical history, physical examination, and possibly genetic
testing.

Quick Tip

Early identification through developmental screenings and IQ testing is essential for pro-
viding timely support to children with intellectual disabilities.
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6. (¢c) Management.

Solution:

Step 1: Early Intervention and Support.

1. Educational interventions: Specialized education programs tailored to the child’s abili-
ties are essential. This may include individualized education plans (IEPs) that provide extra
support for learning. 2. Speech and occupational therapy: Therapy can help children with
intellectual disability develop communication skills and improve adaptive functioning (e.g., self-
care, social skills).

Step 2: Behavioral Therapy and Support.

1. Behavioral interventions: Techniques such as Applied Behavior Analysis (ABA) can
help manage challenging behaviors and teach functional skills. 2. Social skills training:
Teaching children appropriate ways to interact with peers, share, and understand social cues
can significantly improve social functioning.

Step 3: Pharmacological Treatments.

While there are no medications specifically for intellectual disability, medications may be pre-
scribed for associated symptoms, such as anxiety, depression, or aggression. Commonly used
medications include: 1. Antidepressants: Used for managing symptoms of depression or
anxiety. 2. Antipsychotic medications: May be prescribed to manage severe behavioral
issues or aggression.

Step 4: Conclusion.

The management of intellectual disability includes educational interventions, therapy (speech,
occupational, behavioral), and pharmacological treatment for associated symptoms. Early in-
tervention is critical for improving outcomes.

Quick Tip

Tailoring educational programs and behavioral interventions to the specific needs of the
child is key to improving their quality of life and independence.

7. Describe the following for a given test:

(a) Sensitivity.

Solution:

Step 1: Defining Sensitivity.
Sensitivity, also known as the true positive rate, refers to the ability of a test to correctly
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identify those with the disease or condition. It is the proportion of true positives among all
those who actually have the disease.

Step 2: Formula for Sensitivity.

True Positives

Sensitivity =
Y~ True Positives + False Negatives

Where: - True Positives (TP): The number of people who actually have the disease and
test positive. - False Negatives (FN): The number of people who have the disease but test
negative.

Step 3: Conclusion.

A high sensitivity means that the test is good at detecting those with the disease and has a
low rate of false negatives. It is particularly important in screening tests where detecting the
disease is crucial.

Quick Tip

A highly sensitive test is useful for ruling out diseases (i.e., a negative result rules out
the disease).

7. (b) Specificity.

Solution:

Step 1: Defining Specificity.

Specificity, also known as the true negative rate, refers to the ability of a test to correctly
identify those without the disease or condition. It is the proportion of true negatives among
all those who do not have the disease.

Step 2: Formula for Specificity.

True Negatives

Specificity =
P Y~ True Negatives + False Positives

Where: - True Negatives (TIN): The number of people who do not have the disease and test
negative. - False Positives (FP): The number of people who do not have the disease but test
positive.

Step 3: Conclusion.

A high specificity means that the test is good at identifying those without the disease and has
a low rate of false positives. It is crucial in confirmatory tests to ensure that individuals who
are identified as negative are truly disease-free.
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Quick Tip

A highly specific test is useful for confirming the diagnosis (i.e., a positive result confirms
the disease).

7. (c) Positive predictive value.

Solution:

Step 1: Defining Positive Predictive Value (PPV).
Positive Predictive Value refers to the probability that subjects with a positive test result
actually have the disease. It indicates the likelihood that a positive test result is a true positive.

Step 2: Formula for Positive Predictive Value.

True Positives

PPV =

True Positives + False Positives

Where: - True Positives (TP): The number of people who have the disease and test positive.
- False Positives (FP): The number of people who do not have the disease but test positive.

Step 3: Conclusion.

A high PPV means that a positive test result is highly likely to represent a true positive, and
the disease is present. This is important for ensuring that individuals who test positive truly
have the disease.

Quick Tip

Positive predictive value is influenced by the prevalence of the disease in the population.
Higher disease prevalence increases PPV.

7. (d) Negative predictive value.

Solution:

Step 1: Defining Negative Predictive Value (NPV).

Negative Predictive Value refers to the probability that subjects with a negative test result
truly do not have the disease. It indicates the likelihood that a negative test result is a true
negative.
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Step 2: Formula for Negative Predictive Value.

True N i
NPV — rue Negatives

True Negatives + False Negatives

Where: - True Negatives (TIN): The number of people who do not have the disease and
test negative. - False Negatives (FN): The number of people who have the disease but test
negative.

Step 3: Conclusion.

A high NPV means that a negative test result is highly likely to be accurate, and the person
truly does not have the disease. This is important for ruling out a disease when a person tests
negative.

Quick Tip

Negative predictive value increases with lower disease prevalence and a higher specificity
of the test.

8. Hypertensive crisis in children:

(a) Etiopathogenesis.

Solution:

Step 1: Understanding Hypertensive Crisis in Children.

Hypertensive crisis in children is a medical emergency characterized by a significant rise in
blood pressure (BP) that leads to end-organ damage. It is defined as systolic BP ;180 mmHg
or diastolic BP ;120 mmHg, although values may vary slightly depending on the age and size
of the child.

Step 2: Etiology of Hypertensive Crisis.

Hypertensive crisis can be divided into two types: 1. Hypertensive Urgency: A sudden
increase in BP without evidence of acute end-organ damage. 2. Hypertensive Emergency:
A rapid and severe increase in BP that causes damage to organs such as the brain, heart,
kidneys, or eyes.

Common causes of hypertensive crisis in children include: 1. Secondary hypertension: Due
to underlying conditions like renal disease, pheochromocytoma, endocrine disorders (e.g., hy-
perthyroidism, Cushing’s syndrome), or coarctation of the aorta. 2. Essential hypertension:
Rare in children, but may occur due to obesity, family history, and poor lifestyle factors. 3.
Medication-induced hypertension: Certain medications, such as corticosteroids, stimu-
lants, or oral contraceptives, may contribute to increased BP. 4. Acute illness or trauma:
Severe infections, head trauma, or intracranial hemorrhage can trigger hypertensive crisis.
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Step 3: Conclusion.

The etiopathogenesis of hypertensive crisis in children often involves secondary causes such as
renal disease, endocrine disorders, and medication use. In rare cases, essential hypertension or
acute conditions like trauma and infections may contribute.

Always evaluate children with hypertensive crisis for secondary causes, particularly renal
and endocrine disorders. Early identification and treatment of the underlying condition
are essential.

8. (b) Outline of management.

Solution:

Step 1: Initial Assessment and Stabilization.

The management of hypertensive crisis in children involves immediate stabilization and identi-
fication of the underlying cause. The following steps are crucial: 1. Monitor vital signs: BP
should be measured immediately and continuously. Oxygen saturation, heart rate, and other
parameters should also be monitored. 2. IV access and fluids: Secure intravenous (IV)
access for administration of antihypertensive medications and fluids to manage dehydration or
shock if present. 3. Identify and manage organ damage: Assess for end-organ damage
(e.g., brain, kidneys, eyes) using appropriate imaging and laboratory tests.

Step 2: Pharmacologic Treatment.

1. Intravenous antihypertensive agents: Agents such as labetalol, nicardipine, or hy-
dralazine are commonly used in children with hypertensive emergencies. The goal is to lower
BP gradually, not abruptly, to prevent complications like stroke. 2. Oral antihyperten-
sives: In cases of hypertensive urgency (without end-organ damage), oral medications such as
captopril or clonidine may be used.

Step 3: Supportive Care.

1. Management of underlying causes: If the hypertensive crisis is secondary to an un-
derlying condition (e.g., renal disease), specific treatment of the primary disease is essential.
2. Observation and follow-up: Continuous monitoring is essential, and the child should be
observed for potential recurrence of elevated BP and complications.

Step 4: Conclusion.

Management of hypertensive crisis in children involves rapid BP control with appropriate med-
ications, stabilization of the child, and identification and treatment of the underlying cause.
Early and careful intervention is critical to prevent long-term damage.
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Quick Tip

Avoid lowering BP too quickly in hypertensive emergencies as it can cause ischemic
damage. Gradual reduction over hours is recommended to prevent organ damage.

8. (c) Outcome in relation to etiology.

Solution:

Step 1: Outcome Based on Etiology.
The outcome of hypertensive crisis in children largely depends on the underlying etiology, the
severity of end-organ damage, and the speed of intervention.

Step 2: Outcomes for Secondary Hypertension.

1. Renal-related hypertension: In cases where the hypertensive crisis is secondary to renal
disease (e.g., glomerulonephritis, renal artery stenosis), early identification and treatment can
improve outcomes. Chronic renal damage may occur if the condition is not promptly treated. 2.
Endocrine-related hypertension: In children with conditions such as pheochromocytoma or
hyperthyroidism, surgical or pharmacological management of the underlying endocrine disorder
can result in a good prognosis.

Step 3: Outcomes for Essential Hypertension.
In rare cases of essential hypertension in children, the prognosis is often better if managed early.
However, untreated essential hypertension can lead to long-term cardiovascular complications.

Step 4: Outcomes for Acute Conditions.

Hypertensive crisis due to acute conditions like trauma, infection, or intracranial hemorrhage
may have varied outcomes, depending on the severity of the primary condition. Rapid and
appropriate treatment of the underlying cause can lead to a favorable outcome.

Step 5: Conclusion.

The outcome of hypertensive crisis in children is directly linked to the etiology. Secondary
causes, especially renal or endocrine, may have a better prognosis with appropriate treatment.
Acute causes require quick intervention to minimize the risk of long-term damage.

Quick Tip

The outcome of hypertensive crisis is better when secondary causes are identified and
treated early. Ensure close monitoring and follow-up for potential complications.

9. Baby suffering with DSD (disorders of sexual development):
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(a) Etiopathogenesis.

Solution:

Step 1: Defining Disorders of Sexual Development (DSD).

Disorders of sexual development (DSD) refer to a group of conditions where there is atypical
development of chromosomal, gonadal, or anatomical sex. It includes both conditions where
the external genitalia do not match the chromosomal sex, as well as conditions with ambiguous
genitalia.

Step 2: Etiology of DSD.

1. Chromosomal abnormalities: Abnormalities in sex chromosomes such as Turner syn-
drome (45, X), Klinefelter syndrome (47, XXY), or 46, XY DSD can cause discrepancies between
chromosomal sex and gonadal or genital development. 2. Gonadal dysgenesis: Conditions
like Swyer syndrome, where individuals have a 46, XY karyotype but are born with non-
functional gonads, leading to a lack of masculinization at puberty. 3. Enzyme deficiencies:
Congenital adrenal hyperplasia (CAH) is a common cause of DSD in which a deficiency in
enzymes like 21-hydroxylase affects the synthesis of cortisol, leading to ambiguous genitalia in
females. 4. Miillerian or Wolffian duct anomalies: Abnormalities in the development of
the Miillerian (female) or Wolffian (male) ducts during embryogenesis can lead to DSD condi-
tions, including issues like vaginal agenesis or persistent Miillerian duct syndrome (PMDS).

Step 3: Conclusion.

The etiopathogenesis of DSD involves chromosomal abnormalities, gonadal dysgenesis, enzyme
deficiencies, and ductal anomalies. These factors can lead to mismatches between genetic sex
and phenotypic characteristics.

Quick Tip

Early genetic testing and hormonal evaluations can help identify the underlying cause of
DSD and guide treatment strategies.

9. (b) Clinical features.

Solution:

Step 1: Clinical Presentation of DSD.

Clinical features of DSD vary depending on the underlying cause and the sex chromosomal
composition, including: 1. Ambiguous genitalia: The most prominent feature, where the
external genitalia do not clearly align with the typical male or female genitalia. 2. Short
stature or delayed puberty: Particularly in conditions like Turner syndrome or Klinefelter
syndrome, where there is gonadal dysfunction. 3. Primary amenorrhea: In females with
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XY DSD (e.g., Swyer syndrome), there may be a lack of menstruation despite the absence of
ovaries. 4. Infertility: Individuals with DSD, especially those with gonadal dysgenesis, often
face infertility due to non-functional gonads or the lack of gametes. 5. Sexual ambiguity:
In some cases, the individual may have a mix of male and female reproductive organs, such as
both testicular and uterine tissue.

Step 2: Additional Features.

1. Clitoromegaly or hypospadias: In cases of congenital adrenal hyperplasia (CAH), fe-
males may present with enlarged clitoris or males with hypospadias. 2. Vaginal agenesis: In
conditions like Miillerian duct anomalies, females may lack a vaginal opening despite having a
female chromosomal makeup.

Step 3: Conclusion.

The clinical features of DSD include ambiguous genitalia, delayed puberty, infertility, and sexual
ambiguity, all depending on the underlying etiology. Early intervention is critical for managing
these conditions.

Quick Tip

A thorough examination, including genetic testing and imaging studies, is essential for
diagnosing and differentiating between various types of DSD.

9. (c) Management.

Solution:

Step 1: Management Goals for DSD.

The management of DSD aims to address the physical, psychological, and social aspects of
the condition. This includes stabilizing the patient’s hormonal and developmental status and
ensuring proper care for gender assignment.

Step 2: Hormonal Treatment.

1. Hormone replacement therapy (HRT): For conditions like Turner syndrome or XY
DSD, HRT is given to induce secondary sexual characteristics (e.g., breast development, men-
struation) and address infertility issues. 2. Corticosteroids for CAH: In cases of congenital
adrenal hyperplasia, glucocorticoid therapy is crucial to normalize adrenal function and prevent
virilization in females.

Step 3: Gender Assignment and Surgery.

1. Gender assignment: This is a critical aspect of managing DSD and involves careful
consideration of the patient’s physical and psychological needs. Gender assignment may be
done early, but it requires careful counseling. 2. Surgical intervention: Surgical correction
of ambiguous genitalia (e.g., clitoroplasty, vaginoplasty) is performed to enhance function and
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improve cosmetic appearance. Surgical decisions are made based on the specific condition, and
timing is important.

Step 4: Psychological Support and Counseling.

1. Psychosocial counseling: Families and patients often require counseling to understand the
condition, the management options, and the emotional aspects of dealing with DSD. 2. Sup-
port groups: Connecting families with support groups can help manage the social challenges
and psychological effects of DSD.

Step 5: Conclusion.

Management of DSD involves hormonal treatment, surgical interventions for anatomical abnor-
malities, gender assignment, and ongoing psychological and social support. Multidisciplinary
care is essential for optimal outcomes.

Quick Tip

A multidisciplinary approach involving endocrinologists, surgeons, psychologists, and ge-
netic counselors is crucial for managing DSD effectively.

10. Salicylate poisoning:

(a) Pathophysiology.

Solution:

Step 1: Understanding Salicylate Poisoning.

Salicylate poisoning occurs when there is an overdose of salicylates (e.g., aspirin), leading to
toxic effects on various organs and systems. It is a common cause of poisoning, especially in
children, and requires urgent management.

Step 2: Pathophysiological Mechanism.

1. Acid-base disturbances: Salicylates cause metabolic acidosis by increasing the production
of organic acids and by inhibiting cellular respiration. This results in decreased bicarbonate
levels and the accumulation of lactic acid. 2. Respiratory alkalosis: Salicylates stimulate the
respiratory center in the brain, causing hyperventilation. This leads to a decrease in CO2 levels,
resulting in respiratory alkalosis. 3. Increased cellular metabolism: Salicylates increase the
metabolic rate, leading to elevated body temperature and increased oxygen consumption, which
can contribute to tissue hypoxia and organ dysfunction. 4. Enzyme inhibition: Salicylates
inhibit cyclooxygenase (COX), leading to decreased production of prostaglandins. This affects
many body systems, including the gastrointestinal and renal systems.

Step 3: Conclusion.
Salicylate poisoning involves a combination of respiratory alkalosis, metabolic acidosis, in-
creased metabolic rate, and enzyme inhibition, which lead to systemic effects such as organ
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dysfunction and increased risk of complications.

Quick Tip

In cases of salicylate poisoning, both respiratory alkalosis and metabolic acidosis should
be corrected simultaneously to avoid further complications.

10. (b) Clinical manifestations.

Solution:

Step 1: Initial Symptoms of Salicylate Poisoning.

1. Gastrointestinal symptoms: Nausea, vomiting, and abdominal pain are common early
symptoms of salicylate toxicity. 2. Respiratory symptoms: Hyperventilation, tachypnea,
and respiratory alkalosis due to the stimulation of the respiratory center in the brain. 3. Neu-
rological symptoms: Tinnitus (ringing in the ears) is a hallmark sign of salicylate toxicity,
along with dizziness, confusion, and agitation. 4. Metabolic changes: Fever and sweating
due to increased metabolic rate.

Step 2: Severe Symptoms and Complications.

1. Altered mental status: Severe poisoning can lead to drowsiness, delirium, seizures, and
even coma. 2. Cardiovascular instability: Hypotension, tachycardia, and arrhythmias can
occur in severe cases. 3. Renal failure: Acute renal failure can result from dehydration,
hypovolemia, and tubular necrosis.

Step 3: Conclusion.

Clinical manifestations of salicylate poisoning range from gastrointestinal symptoms and respi-
ratory alkalosis to neurological and cardiovascular instability in severe cases. Early recognition
and treatment are crucial to prevent life-threatening complications.

Quick Tip

Early symptoms like tinnitus and gastrointestinal distress should raise suspicion of sali-
cylate poisoning, especially in children or patients with a known history of aspirin use.

10. (¢) Management and outcome.

Solution:
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Step 1: Initial Management of Salicylate Poisoning.

1. Gastric decontamination: If the ingestion is recent, activated charcoal may be ad-
ministered to limit further absorption of salicylates. 2. Alkalinization of urine: Sodium
bicarbonate is given to increase the pH of urine, promoting the renal excretion of salicylates.
3. Fluid resuscitation: Intravenous fluids should be administered to correct dehydration,
maintain blood pressure, and support renal function.

Step 2: Advanced Management.

1. Hemodialysis: In severe poisoning or when other treatments fail, hemodialysis is used to
rapidly remove salicylates from the bloodstream. 2. Bicarbonate therapy: For patients with
severe metabolic acidosis, sodium bicarbonate is given intravenously to correct the acid-base
imbalance. 3. Monitoring and supportive care: Continuous monitoring of vital signs,
electrolytes, and acid-base status is essential for managing salicylate poisoning.

Step 3: Outcome.

The outcome of salicylate poisoning depends on the severity of the poisoning, the timing of
treatment, and the presence of complications. With early intervention, the prognosis is often
favorable. However, in cases of severe poisoning with delayed treatment, the risk of permanent
organ damage or death increases.

Step 4: Conclusion.

Management involves early decontamination, supportive care, and sometimes hemodialysis.
The outcome depends on the timeliness of treatment, with prompt intervention leading to a
better prognosis.

Quick Tip

For severe salicylate poisoning, the use of hemodialysis can significantly reduce mortality
and prevent long-term complications.
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