1 buymemomo.com/vivek

Pediatrics Exam Companion
Past Papers & Important Questions

Table of Contents

NI=To] gF= 1 (0] (o] =1V APPSR 2
INTECTIOUS DISEASES. ..uiuiiii ittt ettt et e e e et e e saeeaenensensanes 59
LTS o] = (o] 4V RS VA1 =] 0 4 I PP 107
NEUFOLOBY 7/ CINS ettt te e et et ea e e et eeesasansensensnnsnsennensensnnees 148
NI=T o] o] (o] o} =3V 2 PP PP PP PPOPPRPPPNt 205
= aTe [oTo] g1 gTo] Lo T =3 PP PP TP OP PP 235
Gastroenterology / HEPatOlogY ...uu it e e e e e e e e aaas 272
N B L ] (T o I PP PP TP PP OP PP 307
HemMatology / ONCOLOZY ..ucuuiuiiiiiiiie et ee et et et et eae e enseneeesnnennensensenses 327
(C7=] o1 {[of ST PP PR PP 363
Public Health / SOCIal PEIatriCS ovuiuniiiiieiiiie et eee e e e e e een e 386
Developmental / Behavioral PediatriCS.....c.ouiuiiiiiiiiiiiiiiice e 413
METabOLIC DISEASES. ...cuiiiiii ittt ettt e e e e e e 429
(OF=] o [T (o =V TP 445
D=T g g gF=] (o] (o] =1V A PP PP PP PPPPUPPPNt 468
Rheumatology / ImMMUNOLOZY ....cuiuniiiii ittt et e e e eae e e e e e eanans 475

Built with time and effort! So, please support it


https://buymemomo.com/vivek

2 buymemomo.com/vivek

Neonatology

1. Trends of neonatal, infant and under-five mortality in Nepal and strategies to improve child
health

Subject: Neonatology
Definitions

 Neonatal Mortality Rate (NMR): Deaths within first 28 days of life per 1,000 live births.

« Infant Mortality Rate (IMR): Deaths within first year of life per 1,000 live births.

¢ Under-Five Mortality Rate (USMR): Deaths within first 5 years of life per 1,000 live births.
Mortality Trends in Nepal (NDHS Data)

o Historical Decline: Massive reduction in USMR and IMR over the last 25 years (NDHS 1996 vs.
NDHS 2022).

e Current Rates (NDHS 2022):
o USMR: 33 per 1,000 live births (Down from 118 in 1996).
o IMR: 28 per 1,000 live births (Down from 78 in 1996).
o NMR: 21 per 1,000 live births (Down from 50 in 1996).

e Exam Trap/Trend Analysis: While USMR and IMR have declined steadily, NMR decline has
stagnated over the last decade (was 21 in 2016, remains 21 in 2022).

e Proportional Shift: Neonatal deaths now account for ~75% of infant deaths and ~63% of
under-five deaths in Nepal.

e SDG 2030 Targets (Nepal): NMR = 12/1,000; U5MR < 25/1,000.
Major Causes of Mortality

¢ Neonatal: Prematurity/Low Birth Weight (LBW), Birth asphyxia (HIE), Neonatal
sepsis/infections.

e Post-neonatal (1-59 months): Pneumonia, Diarrhea, Undernutrition (underlying cause in
~45% of deaths), Vaccine-preventable diseases.

Strategies to Improve Child Health (Nepal Context)
1. Maternal & Perinatal Interventions

e Aama Surakshya Programme: Provides free institutional delivery and transport incentives to
mothers.

¢ SBA Training: Scaling up Skilled Birth Attendants at primary health centers.

e Antenatal Care (ANC): Minimum 8 ANC visits (WHO 2016 guideline adopted), iron-folic acid
supplementation, maternal TT/Tdap immunization.

2. Neonatal Specific Strategies (ENAP - Every Newborn Action Plan)

« Essential Newborn Care (ENC): Immediate drying, skin-to-skin contact, delayed cord
clamping, early initiation of breastfeeding.
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Chlorhexidine Cord Care: Application of 7.1% Chlorhexidine digluconate (Navi Mallam) to the
umbilical stump immediately after birth to prevent omphalitis/sepsis.

Kangaroo Mother Care (KMC): Promoted for preterm and LBW infants to prevent hypothermia
and promote growth.

Helping Babies Breathe (HBB): Golden minute resuscitation training for frontline workers.

Comprehensive Newborn Care Package (CNCP): Establishment of Level Il (SNCU) and Level
I (NICU) care facilities across provincial and district hospitals.

Free Newborn Care (FNC): Government provision for free treatment of sick newborns in public
hospitals.

3. Infant & Child Strategies

CB-IMNCI (Community-Based Integrated Management of Neonatal and Childhood
Illnesses): Protocol-based management of pneumonia, diarrhea, malaria, measles, and
malnutrition by health workers and Female Community Health Volunteers (FCHVs).

National Immunization Program (NIP): Routine immunization including PCV, Rotavirus, MR,
and JE vaccines.

Nutrition Programs:
o Biannual Vitamin A supplementation and deworming (Albendazole) campaigns.
o Multi-Sectoral Nutrition Plan (MSNP) to combat stunting and wasting.

o Promotion of Infant and Young Child Feeding (IYCF) practices (exclusive breastfeeding
for 6 months, complementary feeding).

WASH Initiatives: Water, Sanitation, and Hygiene programs to reduce diarrheal diseases.

4. Health System Strengthening

FCHV Network: Over 50,000 Female Community Health Volunteers mobilizing communities
for health education, oral rehydration salts (ORS), zinc distribution, and early referral.

Suahaara Project: USAID-funded integrated nutrition program targeting the "1,000 days"
window (conception to 2 years).

Exam Summary

Current NDHS 2022 stats: USMR =33, IMR =28, NMR = 21.

Key Trend: NMR is stagnant and constitutes the majority of USMR; shifting focus to neonatal
survival is the current national priority.

SDG 2030 Targets: NMR < 12, USMR < 25.

Flagship Nepal Interventions: Navi Mallam (Chlorhexidine), Aama Surakshya (Institutional
delivery), FCHV-led CB-IMNCI, and Vitamin A campaigns.

2. Government programs to improve neonatal health in Nepal

Subject: Neonatology

Overview & Targets
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e Goal: Reduce Neonatal Mortality Rate (NMR) to <12 per 1,000 live births by 2030 (Current
NMR: ~21/1000 per NDHS 2022).

o Core Strategy: Shift from solely community-based interventions to strengthening facility-
based newborn care.

e Guiding Policy: Nepal Every Newborn Action Plan (NENAP) 2016 & Safe Motherhood and
Reproductive Health Rights Act 2018.

Financial & Access Programs
e Aama Surakshya Karyakram (Aama Program):
o Provides free institutional delivery services at government facilities.
o Provides transport incentives to mothers.
o Provides cash incentives for completing 4 standard Antenatal Care (ANC) visits.

o Impact: Drastically increased institutional delivery rates, reducing birth asphyxia and
sepsis.

e Free Newborn Care Scheme: Free treatment for sick newborns in government hospitals (up to
28 days of life).

Preventive & Promotive Programs
e Chlorhexidine (CHX) Navel Care Program:

o Application of 7.1% Chlorhexidine digluconate gel to the umbilical cord stump
immediately after birth.

o Fact: Nepalwas a global pioneer in scaling this up.
o Impact: Significantly reduces omphalitis and neonatal mortality from sepsis.
e Nyano Jhola (Warm Bag) Program:

o Distribution of a package containing a baby wrap, cap, socks, and a maternal gown to
mothers delivering in health facilities.

o Aim: Prevention of neonatal hypothermia and promotion of immediate skin-to-skin
contact.

e Kangaroo Mother Care (KMC):

o Established in secondary and tertiary facilities for Low Birth Weight (LBW) and preterm
infants.

o Focuses on continuous skin-to-skin contact and exclusive breastfeeding.
Community-Based Interventions

e CB-IMNCI (Community-Based Integrated Management of Neonatal and Childhood
Illness):

o Spearheaded by Female Community Health Volunteers (FCHVs).
o Includes postnatal home visits (Days 1, 3, 7).

o Focus: Counseling on exclusive breastfeeding, cord care, keeping the baby warm, and
identifying danger signs.
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o PSBI (Possible Severe Bacterial Infection) Management:

o FCHVs and primary health workers identify PSBI.

o Update (WHO/MoHP): Simplified antibiotic regimens used at the peripheral level (Oral
Amoxicillin + IM Gentamicin) when referral is not feasible.

Facility-Based Newborn Care (Tiered System)
e NBCC (Newborn Care Corner):
o Located inside the delivery room at all birthing centers.

o Equipped for essential newborn care and basic neonatal resuscitation (Helping Babies
Breathe protocol).

o NBSU (Newborn Stabilization Unit):
o Located at primary level hospitals.

o Manages moderate complications: provision of IV fluids, phototherapy, KMC, and
oxygen therapy.

e SNCU (Special Newborn Care Unit) / NICU:
o Located at secondary and tertiary hospitals.
o Equipped for severe sepsis, CPAP for respiratory distress, and advanced life support.
Surveillance & Quality Improvement

o MPDSR (Maternal and Perinatal Death Surveillance and Response): Institutionalized
system to audit perinatal deaths and implement corrective actions.

o Birth Defect Surveillance: Initiated in major tertiary hospitals to track congenital anomalies.
Exam Summary: Must-Write Buzzwords

¢ Aama Program (Institutional delivery incentive)

¢« Nyano Jhola (Hypothermia prevention)

e Chlorhexidine 7.1% Gel (Cord care, sepsis prevention)

e CB-IMNCI & FCHVs (Community-level PSBI management)

o Tiered Care: NBCC » NBSU » SNCU

e Target: NMR < 12/1000 by 2030 (NENAP/SDG)

3. Strategies to reduce neonatal mortality in Nepal to achieve MDG/SDG goals

Subject: Neonatology

Context & Targets
e SDG 3.2 Target: Reduce Neonatal Mortality Rate (NMR) to <12 per 1,000 live births by 2030.
e Nepal Current Status: NMR is ~21 per 1,000 live births (NDHS 2022).

o Major Causes: Prematurity {23%), Neonatal Sepsis/Infections (~20%).
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Core Strategy: Continuum of Care (Pre-pregnancy > Antenatal - Intrapartum > Postnatal).

Antenatal Strategies (Maternal Care)

ANC Visits: Minimum 8 contacts (WHO 2016 guideline) to monitor high-risk pregnancies.

Nutrition & Supplementation: Iron-folic acid, calcium, and maternal nutrition to prevent Low
Birth Weight (LBW).

Infection Control: Tetanus-diphtheria (Td) immunization, screening/treatment for Syphilis,
HIV, and asymptomatic bacteriuria.

Preterm Labor Management: Antenatal corticosteroids (dexamethasone/betamethasone) for
threatened preterm labor (24-34 weeks) to prevent RDS.

Intrapartum Strategies (Safe Delivery)

Institutional Delivery: Promotion via Nepal's Aama Surakshya Karyakram (Safe Motherhood
Program) providing free delivery and transport incentives.

Skilled Birth Attendants (SBA): Mandatory presence of SBA at every delivery.
Fetal Monitoring: Routine use of partograph to detect prolonged/obstructed labor early.

Neonatal Resuscitation: Implementation of Helping Babies Breathe (HBB); ensuring
ventilation with bag and mask within the "Golden Minute" for asphyxiated newborns.

Cord Practices: Delayed cord clamping (1-3 minutes) to prevent anemia and IVH in preterms.

Postnatal & Essential Newborn Care (ENC)

Thermoregulation: Immediate drying, skin-to-skin contact, and Nyano Jhola (warm
clothes/wrap program in Nepal) to prevent hypothermia.

Kangaroo Mother Care (KMC): Standard of care for stable LBW/preterm infants to promote
growth and prevent hypothermia.

Nutrition: Early initiation of exclusive breastfeeding within 1 hour of birth; zero pre-lacteal
feeds.

Cord Care: Application of 7.1% Chlorhexidine digluconate (Navi Mallam) to the umbilical
stump immediately after cutting (highly successful Nepal-specific intervention).

Prophylaxis: Routine Vitamin K (1 mg IM) and eye care.

Community & Primary Care Strategies

FCHV Empowerment: Utilizing Female Community Health Volunteers (FCHVs) for postnatal
home visits (days 1, 3, 7).

CB-IMNCI Implementation: Community-Based Integrated Management of Neonatal and
Childhood Illnesses for early detection of danger signs.

PSBI Management: Outpatient management of Possible Severe Bacterial Infection (PSBI) with
simplified antibiotic regimens (oral amoxicillin + IM gentamicin) when referral is not feasible.

Facility-Level & Advanced Care

CEONC Strengthening: Expanding Comprehensive Emergency Obstetric and Neonatal Care
facilities.
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e SNCU/NICU Expansion: Upgrading district hospitals with Special Newborn Care Units
(SNCUs).

 Respiratory Support: Widespread availability of bubble CPAP and surfactant therapy for
preterm RDS at secondary/tertiary centers.

e Transport: Establishing dedicated neonatal transport systems with transport incubators to
prevent hypothermia during referral.

Exam Summary
e Target: SDG 3.2 aims for NMR =12/1,000 live births by 2030.
o Big 3 Killers: Prematurity, Asphyxia, Sepsis.

¢ Nepal-Specific High-Yield Interventions: Navi Mallam (Chlorhexidine cord care), Nyano
Jhola (hypothermia prevention), Aama Program (institutional delivery), and FCHV-led CB-
IMNCI.

e Golden Interventions: Antenatal corticosteroids, Helping Babies Breathe (Golden Minute),
KMC for LBW, and early exclusive breastfeeding.

4. Community based newborn care program
Subject: Neonatology
Rationale & Concept

¢ Need: Neonatal mortality contributes to >60% of Infant Mortality Rate (IMR); 75% of neonatal
deaths occur in the first week of life.

e Concept: Provision of essential newborn care at the doorstep by trained frontline health
workers (e.g., ASHA in India) to bridge the facility-community gap.

¢ Flagship Program (India): Home Based Newborn Care (HBNC) launched in 2011 under
National Health Mission (NHM).

e Goal: Reduce Neonatal Mortality Rate (NMR) and promote early child development.
Key Implementer

o ASHA (Accredited Social Health Activist): Primary service provider.

e Incentive: Paid 3250 per newborn for completing the scheduled visits.

e Equipment: Provided with an HBNC kit (weighing scale, digital thermometer, mucus extractor,
blanket, clock).

Schedule of Visits (High-Yield)
¢ Institutional Delivery (6 visits): Days 3, 7, 14, 21, 28, and 42.
¢ Home Delivery (7 visits): Days 1, 3, 7, 14, 21, 28, and 42.

e LBW/Premature Babies: Require more frequent, intensive monitoring (extra visits often
mandated by state protocols).

e Update (HBYC): Home Based Care for Young Child now extends visits beyond 42 days to 3, 6,
9, 12, and 15 months to ensure immunization and nutrition.
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Core Interventions (During Visits)

o Thermal Protection: Counseling on delayed bathing, appropriate clothing, and Kangaroo
Mother Care (KMC) for Low Birth Weight (LBW) infants.

e Nutrition: Support for early initiation (within 1 hour) and exclusive breastfeeding; counseling
on correct latch/positioning.

¢ Infection Prevention: Handwashing education, clean cord care.

o Current Guideline: Dry cord care is standard; 7.1% Chlorhexidine application is
recommended only in high neonatal mortality settings/home deliveries.

e Monitoring: Weighing the baby, checking temperature, counting respiratory rate.
Identification of Danger Signs (Referral Criteria)

¢ Refusalto feed or poor sucking.

e Fastbreathing (>60 breaths/minute) or severe chest indrawing.

e Fever (>37.5°C) or hypothermia (<35.5°C).

e Lethargy, unconsciousness, or seizures.

e Severe jaundice (yellowing of palms and soles) or early jaundice (<24 hours).

¢ Umbilical stump bleeding or purulent discharge.

e Action: Immediate stabilization (warmth, feed if possible) and referral to Special Newborn Care
Unit (SNCU) or nearest facility.

Management of LBW Babies (<2500g)

e Identify LBW on Day 1 or first visit.

e Counsel mothers on strict KMC (duration, positioning).

e Advise frequent breastfeeding (every 2 hours).

e Ensure rigorous prevention of hypothermia and hypoglycemia.

e Referimmediately if weight drops >10% or baby exhibits any danger sign.
Programmatic Integration & Updates

e INAP (India Newborn Action Plan): Launched in 2014, aligns with Global Every Newborn
Action Plan (ENAP).

e INAP 2030 Target: Single-digit Neonatal Mortality Rate (NMR < 10 per 1,000 live births) and
Stillbirth Rate (SBR < 10 per 1,000).

e SNCU Follow-up: HBNC workers trace and monitor babies discharged from SNCUs to prevent
post-discharge mortality.

Exam Summary

e HBNC Schedule: 6 visits for facility delivery (starts Day 3); 7 visits for home delivery (starts Day
1); ends on Day 42.

o Key Worker: ASHA, equipped with HBNC kit (thermometer, weighing scale).
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e Core Triad: Warmth (KMC), Exclusive Breastfeeding, Infection Prevention (Hand hygiene/cord
care).

o Referral Triggers: RR >60/min, Temp <35.5°C or >37.5°C, refusal to feed, lethargy, severe
jaundice.

e Update: INAP targets single-digit NMR (<10/1000) by 2030; HBNC now extended via HBYC up
to 15 months.

5. Optimal feeding strategy for low birth weight babies
Subject: Neonatology
Definitions
e LBW (Low Birth Weight): <2500 g
e VLBW (Very Low Birth Weight): <1500 g
e ELBW (Extremely Low Birth Weight): <1000 g
Goals of Feeding
e Achieve postnatal growth rate matching intrauterine growth (15-20 g/kg/day).
o Target Head Circumference (HC) growth: 0.5-1 cm/week.
e Target Length growth: 1 cm/week.
e Prevent Extrauterine Growth Restriction (EUGR) and Necrotizing Enterocolitis (NEC).
Choice of Milk

e First-line: Mother’s Own Milk (MOM) - protects against NEC, sepsis, and retinopathy of
prematurity (ROP).

e Second-line: Pasteurized Donor Human Milk (PDHM) from a certified milk bank.
e Third-line: Preterm infant formula (only if MOM and PDHM are unavailable).
¢ Contraindicated: Animal milk, diluted milk formulas.

Methods of Feeding (Maturation-based)

e <32weeks: Orogastric (OG) or Nasogastric (NG) tube (due to absent suck-swallow-breathe
coordination).

¢ 32-34 weeks: Paladai, cup, or spoon feeding (transition phase).
e >34 weeks: Direct Breastfeeding (DBF) on demand.
Initiation & Progression Strategy
e Trophic Feeds / Minimal Enteral Nutrition (MEN):
o Startwithin 24 hours of life if hemodynamically stable.
o Volume: 10-24 ml/kg/day.

o Purpose: Primes the gut, prevents mucosal atrophy, stimulates motility; does not count
toward nutritional goals.
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e Progression:

o Advance by 15-30 ml/kg/day based on tolerance (WHO/IAP guidelines).
o Maximum target volume: 150-180 ml/kg/day.
e Target Nutrients: 110-130 kcal/kg/day (energy) and 3.5-4.0 g/kg/day (protein).
Parenteral Nutrition (PN) Integration
e Indication: ELBW, VLBW, or sick LBW infants who cannot reach full enteral feeds rapidly.

e Early Amino Acids: Start at 1.5-2.0 g/kg/day on Day 1 to prevent protein catabolism (High-
yield).

o Lipids: Start at 1 g/kg/day on Day 1, advance to 3 g/kg/day.

e Weaning: Taper PN as enteral feeds increase; discontinue PN when enteral volume reaches
100-120 mU/kg/day.

Fortification & Supplementation
e Human Milk Fortifier (HMF):
o Indicated for VLBW/ELBW babies.
o Addwhen enteral feeds reach 100 ml/kg/day.
o Provides extra protein, calcium, and phosphorus.
e Vitamin D: 400-800 |U/day starting within the first few days.

e lron: 2-4 mg/kg/day starting at 2-4 weeks of age (or when full enteral feeds are established) to
prevent anemia of prematurity; continue for 6-12 months.

¢ Multivitamins: Started once full feeds are established.
Monitoring & Feed Intolerance

e Current Update (AAP/Recent Guidelines): Routine checking of Gastric Residual Volumes
(GRV) is discouraged in asymptomatic preemies as it delays time to full feeds.

¢ Red Flags for Intolerance/NEC (Stop feeds & evaluate):
o Bilious or bloody aspirate/emesis.
o Abdominal distension (increase in girth >2 cm).
o Visible bowel loops or erythema of the abdominal wall.
o Gross oroccult blood in stools.
o Systemic instability (new-onset apnea, bradycardia, lethargy).
Facilitating Factors

e Kangaroo Mother Care (KMC): Promotes lactation, stabilizes infant temperature, and
encourages early direct breastfeeding.

e Non-Nutritive Sucking (NNS): Using a pacifier/empty breast during tube feeds accelerates the
transition to oral feeding.

Complications of Suboptimal Feeding

Built with time and effort! So, please support it


https://buymemomo.com/vivek

11 buymemomo.com/vivek
« Delayed/Inadequate: Hypoglycemia, EUGR, neurodevelopmental impairment, osteopenia of
prematurity.

o Aggressive/Formula-heavy: Necrotizing Enterocolitis (NEC), feed intolerance, aspiration.

Exam Summary: Must-Write Points
¢ Hierarchy of milk: MOM > Donor Milk > Preterm Formula.
e Method: Tube (<32 wks) > Paladai (32-34 wks) > Direct Breastfeeding (>34 wks).

e MEN (Trophic feeds): Start <24 hrs at 10-24 ml/kg/day to prime gut; advance by 15-30
ml/kg/day.

¢ HMF: Add to breast milk when feeds reach 100 ml/kg/day for VLBW infants.

e Update: Routine checking of gastric residuals is no longer recommended; rely on clinical signs
of intolerance (distension, bilious aspirate).

e Supplements: Iron (2-4 mg/kg/day starting at 2-4 wks) and Vitamin D (400-800 IU/day).

6. Care of low birth weight and very low birth weight infants

Subject: Neonatology

Definitions
e Low Birth Weight (LBW): Birth weight < 2500 g (regardless of gestational age).
e Very Low Birth Weight (VLBW): Birth weight < 1500 g.
e Extremely Low Birth Weight (ELBW): Birth weight <1000 g.

e Composition: Comprises premature infants (<37 weeks) and Small for Gestational Age
(SGA/IUGR) infants.

Etiology & Risk Factors

e Maternal: Severe malnutrition, pre-eclampsia/eclampsia, anemia, multiple gestation,
infections (TORCH, UTI, chorioamnionitis).

e Placental: Placental insufficiency, abruptio placentae, placenta previa.

o Fetal: Chromosomal anomalies, congenital malformations, fetal infections.
Delivery Room Care (Golden Hour)

¢ NRP Guidelines (8th Ed): Maintain delivery room temperature at 23-25°C (74-77°F).

e Thermoregulation: For VLBW (<32 weeks), place in food-grade polyethylene wrap/bag
immediately without drying; use a radiant warmer and transport incubator.

e Cord Clamping: Delayed cord clamping (30-60 seconds) if vigorous; improves hemodynamics
and reduces intraventricular hemorrhage (IVH) and necrotizing enterocolitis (NEC).

e Respiratory: Early CPAP (PEEP 5-8 cm H20) preferred over routine intubation for
spontaneously breathing VLBW infants. Target SpO2: 90-95%.

Thermoregulation
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e Target: Maintain axillary temperature 36.5-37.5°C.

¢ Incubators: Humidified incubators for VLBW (prevents insensible water loss).
e Kangaroo Mother Care (KMC):

o WHO 2022 Update: Immediate KMC (iKMC) recommended for LBW/VLBW infants
immediately after birth, even before full clinical stabilization.

o Provides thermal control, promotes breastfeeding, and reduces mortality/sepsis.
Respiratory Care

o Surfactant: Early rescue therapy via INSURE (INtubate-SURfactant-Extubate) or LISA/MIST
(Less Invasive Surfactant Administration) to minimize barotrauma.

o Apnea Prophylaxis: Caffeine citrate (loading 20 mg/kg, maintenance 5-10 mg/kg/day)
routinely for all infants <28-32 weeks or <1250 g.

e Oxygen Therapy: Avoid hyperoxia. Strict SpO2 targets (90-95%) to prevent Retinopathy of
Prematurity (ROP) and Bronchopulmonary Dysplasia (BPD).

Fluids & Nutrition

e IV Fluids: Start Day 1 fluids at 70-80 mU/kg/day (VLBW) with 10% Dextrose. Restrict fluids if
PDA or BPD develops.

o Total Parenteral Nutrition (TPN): Start Day 1 for VLBW/ELBW to prevent catabolism (early
amino acids 1.5-3 g/kg/day; early lipids 1 g/kg/day).

e« Enteral Nutrition:

o Minimal Enteral Nutrition (MEN): Trophic feeds (10-15 ml/kg/day) started Day 1-2 to
prime the gut and prevent NEC.

o Choice of Milk: Mother's Own Milk (MOM) is the gold standard. Pasteurized Donor
Human Milk (PDHM) is the second choice. Avoid formula if possible (NEC risk).

o Fortification: Add Human Milk Fortifier (HMF) when feeds reach 100 ml/kg/day to meet
high calcium, phosphorus, and protein needs.

Infection Prevention
e Strict hand hygiene (most effective measure).
e Aseptic central line (UVC/UAC/PICC) insertion and daily review of line necessity.

e Avoid prolonged, routine empirical broad-spectrum antibiotics (increases risk of fungal sepsis
and NEC).

Neurological & Supportive Care
e Minimal Handling: Cluster care to reduce stress, pain, and IVH risk.
¢ Positioning: Midline head positioning for the first 72 hours (reduces IVH).

e Anemia of Prematurity: Minimize phlebotomy. Transfuse PRBCs only based on strict
restrictive guidelines.

Screening & Diagnostics
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Neurosonogram (Cranial USG): Perform at Day 3-7 (for IVH) and at 1 month/term equivalent
(for Periventricular Leukomalacia - PVL).

ROP Screening: First screen at 4 weeks postnatal age or 31 weeks Post-Menstrual Age (PMA),
whichever is later.

Hearing Screen: OAE or AABR before discharge.
Metabolic: Thyroid (TSH) and newborn screening at Day 3-5.

Complications

Early (<7 days): RDS, Hypothermia, Hypoglycemia, IVH, Early-onset sepsis, PDA.
Intermediate (1-4 weeks): NEC, Late-onset sepsis, Apnea of prematurity.

Late (>4 weeks): BPD, ROP, Osteopenia of prematurity, Neurodevelopmental delay, Cerebral
palsy.

Discharge Criteria

Sustained weight gain (15-20 g/kg/day).
Maintaining temperature in an open cot.
Taking full feeds directly (breast/paladai/katori).

No recent apneic episodes (off caffeine for 5-7 days).

Prevention

Adequate maternal nutrition and spacing.

Antenatal Corticosteroids: Dexamethasone/Betamethasone for mothers at risk of preterm
delivery (24-34 weeks) to prevent RDS, IVH, and neonatal mortality.

MgSO04: Antenatal administration for fetal neuroprotection (prevents cerebral palsy) if delivery
expected <32 weeks.

Exam Summary

Golden Hour: Plastic wrap for VLBW, delayed cord clamping, early CPAP over intubation.

WHO 2022 Update: Immediate Kangaroo Mother Care (iKMC) is now standard for LBW/VLBW
infants.

Nutrition: Start TPN and Minimal Enteral Nutrition (MEN) on Day 1; Mother's Own Milk is the
ultimate NEC preventer.

Prophylaxis: Caffeine citrate for apnea; strict SpO2 targeting (90-95%) to prevent ROP/BPD.

Mandatory Screens: Cranial USG (Day 3-7), ROP screen (4 weeks postnatal/31 weeks PMA),
Hearing screen before discharge.

7. Follow up of preterm and NICU graduates

Subject: Neonatology

Definition & Criteria
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o Target Population (High-Risk Neonates): Require structured multidisciplinary follow-up to
detect growth, developmental, and sensory delays.

¢ Inclusion Criteria (IAP Guidelines):
o Birth weight <1500 g (VLBW) or Gestational age < 32 weeks.
o Perinatal asphyxia (HIE Stage II/IlI).
o Mechanical ventilation > 24 hours.
o Shock, severe sepsis, or meningitis.
o Severe hyperbilirubinemia requiring exchange transfusion.
o Symptomatic hypoglycemia or neonatal seizures.
o Major congenital malformations or inborn errors of metabolism.
Follow-Up Schedule
o First Visit: 48-72 hours post-discharge (assess feeding, weight, jaundice).
 High-Risk Clinic Routine: 1, 3, 6, 9, 12, 18, and 24 months.
¢ Long-Term: Annually until 6-8 years (to assess school performance and learning disabilities).
e Corrected Age (CA): Used for growth and development assessment until 2 years of age.
o Formula: CA =Chronological age in weeks — (40 — Gestational age at birth in weeks).
Growth & Nutrition
e Monitoring: Weight, Length, and Head Circumference (HC) at every visit.
e Growth Charts:
o Use Fenton preterm growth charts until 50 weeks Post-Menstrual Age (PMA).
o Transition to WHO growth charts (using Corrected Age) after 50 weeks PMA.
¢ Supplementation:
o Vitamin D: 400-800 IU/day up to 1 year.

o lIron: 2-4 mg/kg/day elementaliron starting at 2-4 weeks of age until 1 year (prevents
anemia of prematurity).

o Calcium/Phosphorus: If history of Osteopenia of Prematurity (monitor Serum ALP, Ca,
PO4 at 4-6 weeks postnatal age).

Neurodevelopmental Assessment
e First Year: Focus on tone, posture, and primitive reflexes.
o Use Amiel-Tison method for tone assessment.

o Red Flags: Persistent fisting > 3 months, head lag > 4 months, asymmetry of movement,
absence of social smile by 3 months (CA).

o Standardized Tools:

o DASII (Developmental Assessment Scales for Indian Infants) at 6, 12, and 24 months.
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o BSID-lII/IV (Bayley Scales of Infant and Toddler Development) for definitive cognitive,
motor, and language scoring.

e Intervention: Immediate referral to Early Intervention Program (EIP) for
physiotherapy/occupational therapy if abnormalities detected.

Sensory Screening
e Vision (ROP Screening):
o Criteria: BW < 2000 g or GA < 34 weeks (or larger unstable infants).
o Timing: First screen at 31 weeks PMA or 3-4 weeks postnatal age (whichever is later).
o Follow-up: Until retinal vascularization is complete (usually 40-44 weeks PMA).
e Hearing Screening:

o Tools: OAE (Otoacoustic Emissions) and AABR (Automated Auditory Brainstem
Response).

o High-Risk Protocol: Must have AABR prior to discharge.

o Follow-up: Diagnostic BERA (Brainstem Evoked Response Audiometry) by 3 months if
screening failed; initiate hearing aids/cochlear implant evaluation by 6 months.

Immunization
¢ Rule: Administer vaccines according to Chronological Age, not corrected age.

e Hepatitis B Trap: If BW <2000 g and mother is HBsAg negative, delay the first Hep B dose until
1 month of age or at discharge (due to reduced immunogenicity). If mother is HBsAg positive,
give Hep B vaccine + HBIG within 12 hours regardless of weight.

e Special Vaccines:

o Palivizumab (RSV prophylaxis) for infants with Bronchopulmonary Dysplasia (BPD) or
severe prematurity, if guidelines/affordability permit.

o Pneumococcal and Influenza vaccines strictly recommended.
Complications Monitoring
e Anemia of Prematurity: Check Hb/Reticulocyte count at 4-6 weeks.

e BPD/Chronic Lung Disease: Monitor oxygen requirement, growth failure, and cor pulmonale
(ECHO if suspected).

¢ Inguinal Hernia: High incidence in preterms; examine at every visit.
e Cryptorchidism: Monitor for spontaneous descent up to 6 months corrected age.
Exam Summary
e Corrected Age Rule: Use for growth/milestones until 24 months; never use for immunization.
¢ Nutrition: Fenton charts until 50 weeks PMA > WHO charts; Iron drops start at 2-4 weeks.
¢ ROP Timing: Screen at 3-4 wks postnatal or 31 wks PMA (whichever is later).

e Hearing: AABR is mandatory for NICU graduates; BERA by 3 months if abnormal.
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e Neurodevelopment: Amiel-Tison for tone; BSID/DASII for formal developmental quotient.
Early intervention is the cornerstone of management.

8. Follow up of very preterm and VLBW infants for neurodevelopment monitoring
Subject: Neonatology
Definition & Target Group
e Target: Very Low Birth Weight (VLBW, <1500g) and Very Preterm (<32 weeks gestation) infants.

e Core Principle: Always use Corrected Age (CA) for developmental assessment until 24
months.

e CA Formula: Chronological age in weeks - (40 - Gestational age in weeks).

e Goal: Early detection of Cerebral Palsy (CP), neurodevelopmental impairment (NDI), and
sensory deficits.

High-Risk Predictors (Etiology of NDI)

e Intraventricular Hemorrhage (IVH) grade llI/IV.

e Periventricular Leukomalacia (PVL) — highest risk for spastic diplegia.

¢ Bronchopulmonary Dysplasia (BPD) / prolonged mechanical ventilation.

e Neonatal sepsis or meningitis.

o Severe small for gestational age (SGA) / intrauterine growth restriction (IUGR).

e Symptomatic hypoglycemia or hyperbilirubinemia requiring exchange transfusion.
Follow-up Schedule

e Firstvisit: 7-10 days post-discharge.

¢ Routine High-Risk Clinic: 1, 3, 6, 9, 12, 18, and 24 months (Corrected Age).

e Annualvisits: 3 to 6 years of age (to monitor school readiness, specific learning disabilities,
and ADHD).

Neurodevelopmental Assessment Tools

e <5 months CA: Prechtl’s General Movements Assessment (GMA) — Absence of fidgety
movements at 3-5 months is highly predictive of CP.

e 2to 24 months CA: Hammersmith Infant Neurological Examination (HINE) - Scores <57 at 3
months predict severe CP.

e Standardized Cognitive/Motor Scales:
o Bayley Scales of Infant and Toddler Development (BSID-1V) — Gold standard.

o Developmental Assessment Scales for Indian Infants (DASII) — Standardized for Indian
population.

e Tone Assessment: Amiel-Tison method for passive/active tone and angles (e.g., popliteal,
scarf sign).

Sensory Monitoring
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e Vision (ROP Screening):

o Firstscreen: 31 weeks Post-Menstrual Age (PMA) or 3-4 weeks postnatal age (whichever
is later).

o Follow-up until retinal vascularization is complete.

o Check for strabismus, refractive errors (myopia of prematurity), and cortical visual
impairment (CVI) at 6 and 12 months.

e Hearing:

o Universal screen before discharge: Otoacoustic Emissions (OAE) or Automated Auditory
Brainstem Response (AABR).

o High-risk VLBW require AABR (detects auditory neuropathy missed by OAE).
o Iffail: Diagnostic BERA (Brainstem Evoked Response Audiometry) by 3 months.
Growth & Nutrition Monitoring

e Charts: Use Fenton preterm charts until 50 weeks PMA, then switch to WHO growth
standards (using CA).

e Parameters: Strict serial monitoring of Weight, Length, and Occipitofrontal Circumference
(OFQC).

e Microcephaly or poor OFC growth strongly correlates with poor neurodevelopmental
outcomes.

Clinical Red Flags (Indications for Escalation)
e Early rolling over (<2 months) — Sign of extensor hypertonia.
o Early handedness (<12 months) — Sign of contralateral hemiplegia.
o Fisting of hands beyond 2-3 months CA.
e Persistence of Moro reflex beyond 6 months CA.
e Lack of visual fixation and tracking by 3 months CA.
o We-sitting or scissoring of legs.
Management: Early Intervention Therapy (EIT)

o Initiate immediately upon detecting abnormal tone/delay; do not wait for a formal CP
diagnosis.

o Multidisciplinary team: Pediatrician, physiotherapist, occupational therapist, speech-
language pathologist, ophthalmologist, audiologist.

¢ Neuroplasticity window: Maximum benefit achieved if intervention starts <6 months of age.

e Family-centered care: Train parents in home-based sensory stimulation and handling
techniques.

Exam Summary

e Must-write formula: Assess using Corrected Age (CA) up to 24 months.
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e Top predictive tools: GMA (General Movements Assessment) and HINE for early CP detection
(<6 months).

e Sensory non-negotiables: AABR for hearing (due to auditory neuropathy risk); ROP screening
at 3-4 weeks postnatal.

e Growth: Fenton charts until 50 weeks PMA > WHO charts (Corrected Age).

e Key clinical trap: Early handedness or early rolling over are NOT advanced milestones; they
are red flags for spasticity/hemiplegia.

9. Small for gestational age infant: evaluation and management

Subject: Neonatology

Definition & Classification
e Small for Gestational Age (SGA): Birth weight (BW) < 10th percentile for gestational age (GA)
e Severe SGA: BW < 3rd percentile

e SGAvs.IUGR: SGA s a cross-sectional birth weight metric; IUGR (Intrauterine Growth
Restriction) implies a clinical/ultrasound deviation from expected fetal growth trajectory

e Symmetrical SGA (20-30%):
o Weight, length, and head circumference (HC) all < 10th percentile
o Insulttiming: Early pregnancy (hyperplastic phase)
o Cellular level: Decreased cell number

e Asymmetrical SGA (70-80%):
o Weight < 10th percentile; length and HC relatively spared (Brain-sparing effect)
o Insulttiming: Late pregnancy (hypertrophic phase)
o Cellular level: Decreased cell size

Etiology

¢ Maternal: Pregnancy-induced hypertension (PIH), chronic kidney disease, severe malnutrition,
substance abuse (smoking, alcohol, cocaine), autoimmune disorders (APLA)

e Placental: Placental insufficiency, abruptio placentae, chronic infarctions, twin-to-twin
transfusion syndrome (TTTS), circumvallate placenta

e Fetal: Chromosomal anomalies (Trisomy 13, 18, 21), congenital infections (TORCH, primarily
CMV and Rubella), multiple gestations, inborn errors of metabolism

Clinical Features
e General Appearance: Wasted, "old man" look, alert and wide-eyed (due to chronic hypoxia)

e Skin/Fat: Loose skin folds (especially over buttocks/thighs), decreased subcutaneous fat,
poor brown fat stores

e Abdomen: Scaphoid (due to small liver/depleted glycogen)

e Cord: Thin, dry, frequently meconium-stained

Built with time and effort! So, please support it


https://buymemomo.com/vivek

19 buymemomo.com/vivek
o Skeletal: Wide cranial sutures and large anterior fontanelle (impaired membranous bone
growth)

Complications (The "Hypo"s and "Poly"s)
¢ Perinatal Asphyxia: Poor placental reserve during labor contractions

e Meconium Aspiration Syndrome (MAS): Intrauterine hypoxia triggers fetal gasping and
meconium passage

e Hypothermia: Due to high surface-area-to-body-mass ratio and depleted brown fat
e Hypoglycemia: Decreased hepatic glycogen stores and impaired gluconeogenesis
¢ Polycythemia: Chronic fetal hypoxia stimulates excessive erythropoietin (EPO) production
« Hypocalcemia: Associated with asphyxia and delayed parathyroid response
e Immunologic: Neutropenia (often seen with maternal PIH) and impaired cellular immunity
Evaluation & Diagnosis
e Growth Plotting: Use INTERGROWTH-21st or Fenton charts for accurate percentile allocation
e Ponderal Index (Pl): $[Weight (g) \times 100]/ [Length (cm)]*3$
o PI<2.0:Indicates asymmetrical SGA
o PI>2.0: Indicates symmetrical SGA or constitutionally small infant
¢ Routine Screening (ALl SGA):
o Blood glucose: Screen at 2h, 6h, 12h, 24h of life (or per AAP/IAP high-risk protocols)
o Hematocrit (venous): Screen at 12-24 hours (peak of physiologic polycythemia)
o Temperature monitoring: Q4H initially
o Targeted Workup (Symmetrical/Dysmorphic SGA):
o TORCH titers and neonatal urine CMV PCR
o Karyotype or chromosomal microarray
o Cranial ultrasound (to check for periventricular calcifications or ventriculomegaly)
Management

« Delivery Room: Anticipate need for resuscitation. Avoid delayed cord clamping if asphyxiated.
Prevent heat loss immediately (dry, wrap, hat).

o Thermoregulation: Early Kangaroo Mother Care (KMC); use radiant warmer/incubator if
unstable. Target axillary temperature 36.5-37.5°C.

¢ Hypoglycemia Management (AAP Guidelines):

o Asymptomatic: Early, frequent enteral feeds (within 1 hr of birth). Target pre-feed
glucose > 45 mg/dL.

o Symptomatic or Glucose <40 mg/dL: IV 10% Dextrose bolus (2 mL/kg) > Maintenance
Glucose Infusion Rate (GIR) of 6-8 mg/kg/min.

¢ Polycythemia Management:
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o Ensure adequate hydration.

o Symptomatic + Venous Hct > 65% OR Asymptomatic + Venous Hct > 70%: Perform
Partial Exchange Transfusion (using Normal Saline) to drop Hct to 50-55%.

e Nutrition: High caloric requirement for catch-up growth (110-130 kcal/kg/day). Supplement
with human milk fortifier (HMF) if preterm SGA.

Prognosis & Outcomes

L4

10.

e Catch-up Growth: 80-90% achieve normal growth percentiles by 2 years of age.

e Endocrine Intervention: Growth Hormone (GH) therapy is FDA-approved for SGA infants who
fail to show catch-up growth by 2-4 years of age.

¢ Neurodevelopment: Symmetrical SGA (viral/genetic) has a poorer cognitive prognosis.
Asymmetrical SGA outcomes depend largely on the severity of perinatal asphyxia and
hypoglycemia.

e Adult Disease Risk (Barker Hypothesis / Fetal Origins of Adult Disease): Intrauterine
nutritional reprogramming significantly increases lifetime risk of Metabolic Syndrome, Type 2
Diabetes Mellitus, Hypertension, and Coronary Artery Disease.

Exam Summary: Must-Write Points

o Definition: BW < 10th percentile; Symmetrical (early insult, ¥ cell number) vs. Asymmetrical
(late insult, Vv cell size, brain-sparing).

e Ponderal Index: Key differentiator ($<2.0$ = Asymmetrical).

o Classic Complications: Hypothermia, Hypoglycemia, Hypocalcemia, Polycythemia, Perinatal
Asphyxia, MAS.

e Management Priorities: Early feeding (prevent hypoglycemia), strict thermoregulation (KMC),
and venous hematocrit screening.

o Barker Hypothesis: High-yield buzzword linking SGA to adult metabolic syndrome and
cardiovascular disease.

Neonatal hypoglycemia: risk factors, diagnosis and management

Subject: Neonatology

Definition & Operational Thresholds

e Operational Threshold: No single absolute value; intervention is based on age, symptoms,
and risk factors.

e Actionable level (AAP/IAP): Plasma glucose <47 mg/dL (2.6 mmol/L).

o Treatment Targets: >45 mg/dL in the first 24 hours; >50 mg/dL after 24 hours.

Risk Factors (Etiology)

e Decreased Substrate/Stores:

o Prematurity & Late-preterm infants
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o Intrauterine Growth Restriction (IUGR) / Small for Gestational Age (SGA)

o Delayed onset of feeding / Starvation
e Hyperinsulinism (Increased Utilization):
o Infant of Diabetic Mother (IDM)
o Large for Gestational Age (LGA)
o Syndromic: Beckwith-Wiedemann syndrome, Costello syndrome
o Pathologic: Nesidioblastosis, focal adenoma
e Increased Metabolic Demand:
o Perinatal asphyxia / Hypoxic Ischemic Encephalopathy (HIE)
o Neonatal sepsis
o Hypothermia
o Polycythemia / Erythroblastosis fetalis
o Endocrine & Metabolic Disorders:
o Panhypopituitarism, Adrenal insufficiency

o Inborn Errors of Metabolism (Galactosemia, Glycogen Storage Diseases, Fatty acid
oxidation defects)

Clinical Features
e Asymptomatic: Most common presentation (detected on routine screening).

¢ Neurogenic (Autonomic): Tremors, jitteriness, excessive sweating (diaphoresis), tachycardia,
pallor.

¢ Neuroglycopenic (Brain energy failure): Lethargy, poor feeding, weak or high-pitched cry,
hypotonia, apnea, cyanosis, seizures, coma.

Diagnosis & Screening

e Who to screen: Routine screening of healthy term infants is not recommended. Screen only
high-risk (IDM, LGA, SGA, Preterm, stressed) or symptomatic infants.

e Timing of screening:
o IDM/LGA: 1-2 hours of life (peak risk for hyperinsulinemia).
o SGA/Preterm: 2-3 hours of life (pre-feed).

e Methodology: Point-of-care (POC) glucometer. Rule: Always confirm low POC values with a
laboratory plasma glucose, but do not delay treatment while waiting for results.

e The "Critical Sample": Required if hypoglycemia is persistent (>48 hrs) or requires high
Glucose Infusion Rate (GIR >8-10 mg/kg/min).

o Timing: Draw during a hypoglycemic episode (<40 mg/dL) before giving IV dextrose.

o Tests: Plasma glucose, insulin, C-peptide, growth hormone, cortisol, beta-
hydroxybutyrate (ketones), lactate, free fatty acids (FFA), and ammonia.
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Management

1. Asymptomatic Hypoglycemia
e Glucose 25-40 mg/dL (First 4 hours):

o Current AAF/IAP First-line: 40% Dextrose Gel (200 mg/kg = 0.5 mL/kg) massaged into
buccal mucosa + immediate feeding (breast milk/formula).

o Recheckglucosein 1 hour.
e Glucose <25 mg/dL (First 4 hours) OR <35 mg/dL (4-24 hours):
o Feed + Administer IV Dextrose.
2. Symptomatic OR Refractory Hypoglycemia
e Immediate IV Bolus: 2 mL/kg of 10% Dextrose (200 mg/kg) over 1 minute.
o Trap: Never use >10% Dextrose for a bolus; it triggers rebound hyperinsulinemia.
e« Maintenance IV Dextrose: Start at a GIR of 6-8 mg/kg/min.
o GIR Formula: GIR (mg/kg/min) = [IV Rate (mL/hr) x Dextrose %]/ [Weight (kg) x 6]

o Titration: If glucose remains <45 mg/dL, repeat 2 mL/kg 10% Dextrose bolus and increase GIR
by 1-2 mg/kg/min (up to 12-15 mg/kg/min).

o Access rule: Peripheral veins tolerate up to 12.5% Dextrose. Central venous access
(UVC or PICC) is mandatory for >12.5% Dextrose.

3. Pharmacotherapy (for persistent hyperinsulinemic hypoglycemia)
e Glucagon: 0.5-1 mg/dose IM/IV (mobilizes hepatic glycogen; highly effective in IDM/LGA).
e Hydrocortisone: 5 mg/kg/day IV in 2 divided doses (reduces peripheral glucose utilization).
o Diazoxide: First-line for prolonged hyperinsulinism (keeps K-ATP channels open).
e Octreotide: Used if refractory to diazoxide.
Complications & Prognosis
e Acute: Apnea, intractable seizures, cardiopulmonary arrest.

e« Long-term Neurodevelopmental: Cognitive impairment, cerebral palsy, epilepsy, cortical
blindness.

e« Classic MRI Finding: Occipital lobe injury (parieto-occipital cortex and subcortical white
matter are most vulnerable to neonatal hypoglycemia).

Exam Summary: Must-Write Points
e Action Threshold: <47 mg/dL (2.6 mmol/L) demands intervention.
e GIR Formula: [Rate x % Dextrose] / [Weight x 6]; starting target is 6-8 mg/kg/min.

o Bolus Rule: Always 2 mL/kg of 10% Dextrose. Never use 25% or 50% dextrose in neonates
(causes rebound hyperinsulinemia and hyperosmolarity).
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e Dextrose Gel: 40% buccal dextrose gel is the modern first-line for asymptomatic
hypoglycemia.

o Radiology Buzzword: Selective occipital lobe damage on MRI.

11. Neonatal seizures: clinical patterns and prognostic features
Subject: Neonatology
Definition

e Paroxysmal alteration in neurologic function (motor, behavioral, and/or autonomic) occurring
within the first 28 days of life.

Pathophysiology

 Immature brain excitability: High density of excitatory synapses (NMDA/AMPA) and delayed
maturation of inhibitory synapses.

o GABA Paradox: In neonates, GABA acts as an excitatory neurotransmitter due to high
intracellular chloride concentrations (high NKCC1, low KCC2 transporter expression).

Etiology (By Timing)

e <24 hours: Hypoxic-lschemic Encephalopathy (HIE) (most common overall, ~50%), severe
trauma, Pyridoxine dependency.

e 24-72 hours: Intracranial hemorrhage (IVH/SAH), metabolic (hypoglycemia, hypocalcemia),
drug withdrawal.

e >72hours: CNS infections (meningitis, encephalitis), metabolic disorders, genetic epilepsies,
cerebral dysgenesis.

Clinical Patterns (Core)
o Subtle Seizures:
o Mostcommon type overall (especially in preterms).
o Ocular: Tonic horizontal deviation, sustained eye opening/staring, blinking.
o Oral-buccal-lingual: Sucking, smacking, chewing, drooling.
o Limb: Bicycling, pedaling, rowing movements.

o Autonomic: Apnea (usually accompanied by other subtle signs), tachycardia, BP
changes.

o Clonic Seizures:

o Mostcommon in term infants.

o Rhythmic jerking (1-3 Hz), focal or multifocal.

o Keyfeature: Cannot be suppressed by gentle restraint (differentiates from jitteriness).
o Tonic Seizures:

o Sustained posturing (focal or generalized).

o Generalized tonic extension mimics decerebrate posturing.
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o Often unassociated with EEG discharges; high association with severe IVH in preterms.

¢ Myoclonic Seizures:
o Rapid, isolated, non-rhythmic jerks (focal, multifocal, or generalized).
o Often indicates severe diffuse brain damage or early myoclonic encephalopathy.
Seizures vs. Jitteriness (Exam Trap)

o Jitteriness: Stimulus-sensitive, lacks abnormal eye movements, predominant tremor, stops
with passive flexion/restraint.

o Seizures: Not stimulus-sensitive, abnormal eye movements present, clonic jerking, not
suppressed by restraint.

Diagnosis
o Bedside Labs: Blood glucose, ionized calcium, magnesium, electrolytes, ABG.
e Neurophysiology: Continuous Video-EEG is the Gold Standard.

o aEEG (Amplitude-integrated EEG): Used for rapid bedside screening and continuous
monitoring in NICU.

¢ Neuroimaging:
o Cranial USG: First-line for preterms (detects IVH, hydrocephalus).

o MRI Brain: Modality of choice for term infants (detects HIE, stroke, structural
anomalies); perform once stable.

e Advanced: CSF analysis (rule out meningitis), metabolic screening (ammonia, lactate, tandem
mass spectrometry), genetic epilepsy panels.

Management

e Acute Stabilization: Airway, Breathing, Circulation. Correct hypoglycemia (<45 mg/dL) or
hypocalcemia immediately.

o First-line AED:

o Phenobarbital: 20 mg/kg IV loading dose (WHO/IAP standard). May repeat 10 mg/kg up
to max 40 mg/kg.

e Second-line AED:

o Levetiracetam: 40-60 mg/kg IV loading. (Update: Increasingly preferred over phenytoin
due to better safety profile and lack of neuronal apoptosis risk, though phenobarbital
remains official first-line).

o Phenytoin/Fosphenytoin: 20 mg/kg IV loading.
¢ Third-line/Refractory:

o Midazolam infusion or Lidocaine infusion.
e Therapeutic Trial for Refractory Seizures:

o Always give Pyridoxine (100 mg IV) under EEG monitoring to rule out pyridoxine-
dependent epilepsy. Follow with Pyridoxal-5-phosphate and Folinic acid if no response.
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Prognostic Features (Core)

Good Prognostic Factors:

Normal background EEG (most reliable predictor).

Late onset (>72 hours), excluding CNS infection.

Transient metabolic etiologies (e.g., late-onset hypocalcemia).
Benign Familial Neonatal Seizures (BFNS - "fifth-day fits").

Normal neurological examination between seizures.

Poor Prognostic Factors:

Severely abnormal background EEG (burst suppression, flat trace, low voltage).
Prematurity.

Early onset (<24 hours) secondary to severe HIE.

Seizure types: Myoclonic or generalized tonic patterns.

Etiology: Severe structural anomalies, major IVH, CNS infections.

Refractory seizures requiring >2 AEDs.

Complications & Outcomes

Cerebral palsy (highest risk with HIE and severe IVH).
Post-neonatal epilepsy (~15-30% risk).
Intellectual disability and neurodevelopmental delay.

Feeding difficulties and microcephaly.

Exam Summary

Most common cause: HIE (occurs <24 hours).

Most common clinical type: Subtle seizures.

Jitteriness vs. Seizure: Restraint stops jitteriness, but not a seizure.
Gold standard diagnosis: Continuous Video-EEG.

First-line drug: Phenobarbital 20 mg/kg IV.

Best prognostic indicator: Background EEG activity (normal background = good prognosis;
burst suppression = poor prognosis).

Must-do for refractory cases: |V Pyridoxine trial.

12. Perinatal asphyxia: pathophysiology and neurological features of hypoxic ischemic
encephalopathy

Subject: Neonatology

Definition
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o Perinatal Asphyxia: Impaired placental/pulmonary gas exchange leading to hypoxemia,
hypercapnia, and metabolic acidosis (Cord pH < 7.0, Base Deficit= 16 mmol/L).

e Hypoxic-Ischemic Encephalopathy (HIE): The clinical syndrome of disturbed neurologic
function in the earliest days of life manifesting as altered consciousness, tone/reflex changes,
and seizures following asphyxia.

Pathophysiology Occurs in distinct temporal phases; understanding these is critical for the timing of
neuroprotection.

e Primary Energy Failure (Immediate):
o Hypoxia/ischemia - Impaired oxidative phosphorylation > ¥ ATP production.

o Failure of Na+/K+ ATPase pump = Intracellular accumulation of Na+, Ca2+, and water
- Cytotoxic edema.

e Latent Phase (1-6 hours):
o Reperfusion and resuscitation restore cerebral blood flow.
o Transient partial recovery of cellular metabolism.

o Clinical significance: Represents the critical "therapeutic window" for initiating
therapeutic hypothermia.

e Secondary Energy Failure (6-72 hours):

o Excitotoxicity: Massive release of excitatory neurotransmitters (Glutamate) >
Overactivation of NMDA receptors > Massive intracellular Ca2+ influx.

o Oxidative stress: Generation of reactive oxygen species (ROS) and nitric oxide (NO) >
Lipid peroxidation.

o Inflammation: Microglial activation and cytokine release.

o Cell Death: Culminates in delayed neuronal death via apoptosis (programmed) and
necrosis.

Neurological Features (Modified Sarnat Staging) Clinical features are categorized by severity to
guide prognosis and treatment (Therapeutic Hypothermia is indicated for Stage Il and Ill).

e Stage | (Mild HIE):
o Levelofconsciousness: Hyperalert/ Irritable.
o Tone & Posture: Normal tone, mild distal flexion.
o Reflexes: Hyperactive stretch reflexes, exaggerated Moro.
o Autonomic: Sympathetic overactivity (Tachycardia, dilated pupils, sparse secretions).
o Seizures: Absent.
o Duration: Resolves within 24 hours.
o Stage Il (Moderate HIE):
o Level of consciousness: Lethargic / Obtunded.

o Tone & Posture: Hypotonia, strong distal flexion.
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o Reflexes: Weak/incomplete Moro, sluggish suck.

o Autonomic: Parasympathetic overactivity (Bradycardia, constricted pupils, profuse
secretions).

o Seizures: Common (focal or multifocal).
o Duration: 2 to 14 days.
o Stage lll (Severe HIE):
o Level of consciousness: Stuporous / Comatose.
o Tone & Posture: Flaccid, decerebrate posture.
o Reflexes: Absent Moro, absent suck/gag.
o Autonomic: Depressed vital functions, absent pupillary light reflex, apnea.
o Seizures: Refractory seizures or isoelectric (silent) EEG.
o Duration: Days to weeks (high mortality/morbidity).
Systemic Features (Multiorgan Dysfunction)
e Renal: Acute Kidney Injury (oliguric/non-oliguric) — most common systemic complication.
e Cardiac: Transient myocardial ischemia, tricuspid regurgitation, hypotension.
e Pulmonary: PPHN (Persistent Pulmonary Hypertension of the Newborn), MAS.
o Gl/Hepatic: Necrotizing Enterocolitis (NEC), elevated transaminases.
e Hematologic: DIC, thrombocytopenia.
Diagnosis
e CordBlood Gas: pH < 7.0, Base Deficit=16 mmol/L.
e Apgar Score: <5 at 10 minutes.

e Neurophysiology: aEEG (amplitude-integrated EEG) is the gold standard for continuous
bedside monitoring to detect subclinical seizures and assess background activity.

¢ Neuroimaging (MRI Brain):
o Gold standard; best performed between days 3-5 and again after day 10.
o Acute profound asphyxia: Lesions in deep gray matter (Basal ganglia, Thalamus).
o Prolonged partial asphyxia: Lesions in watershed/parasagittal white matter.
Management
 Resuscitation: Per current Neonatal Resuscitation Program (NRP) guidelines.

e Supportive Care (The "Normos"): Maintain normoxia (avoid hyperoxia to prevent ROS
damage), normocapnia (CO2 35-45 mmHg), normoglycemia, and normal blood pressure.

e Therapeutic Hypothermia (TH):

o Criteria: Gestational age = 36 weeks (AAP/IAP guidelines), evidence of acute perinatal
asphyxia, and clinical evidence of Moderate-to-Severe HIE (Sarnat II/111).

Built with time and effort! So, please support it


https://buymemomo.com/vivek

28 buymemomo.com/vivek
o Protocol: Target core temperature 33.5°C for 72 hours, followed by slow rewarming
(0.5°C per hour).

o Timing: Must initiate within 6 hours of life.
e Seizure Management:
o First-line: Phenobarbitone (20 mg/kg IV loading dose).
o Second-line: Levetiracetam or Fosphenytoin.
Prognosis
e Mild HIE: ~100% normal neurological outcome.
e Moderate HIE: 20-30% risk of long-term sequelae.
e Severe HIE: >75% risk of death or severe neurodevelopmental disability.

e Long-term Sequelae: Spastic quadriplegia, dyskinetic cerebral palsy, epilepsy, microcephaly,
intellectual disability, cortical visual impairment.

Exam Summary

e Must-write Patho: Primary energy failure (edema) > Latent phase (therapeutic window) >
Secondary energy failure (glutamate excitotoxicity, calcium influx, apoptosis).

¢ Must-write Clinical: Modified Sarnat Staging is mandatory for grading HIE and determining
hypothermia eligibility (Stage II/111).

e Must-write Imaging: MRl is the modality of choice; basal ganglia/thalamus involvement
implies severe acute insult.

¢ Must-write Management: Therapeutic hypothermia (33.5°C for 72 hrs) initiated < 6 hours of
life in infants = 36 weeks is the standard of care for neuroprotection.

13. Neuroprotective strategies in hypoxic ischemic encephalopathy
Subject: Neonatology
Basics & Pathophysiology
o Definition: Evolving brain injury secondary to perinatal asphyxia (hypoxia + ischemia).
e Biphasic Injury Model:
o Primary Energy Failure: Immediate ATP depletion, cytotoxic edema, cell death.

o Latent Phase: 1-6 hours post-insult; transient recovery of oxidative metabolism (the
critical "Therapeutic Window").

o Secondary Energy Failure: 6-72 hours; mitochondrial failure, excitotoxicity (glutamate),
oxidative stress, apoptosis, and neuroinflammation.

Criteria for Neuroprotection (Therapeutic Hypothermia) Standard NICHD / NNF India Criteria (Must
meetA+B+C)

e A. Gestational Age: =36 weeks (some protocols allow =235 weeks) AND Birth weight 21800g.
« B. Evidence of Asphyxia (Any one):

Built with time and effort! So, please support it


https://buymemomo.com/vivek

29 buymemomo.com/vivek
o Cord/first hour ABG pH $\le$ 7.0 or Base Deficit =16 mmol/L.

o IfpH7.01-7.15 0r BD 10-15: Need Apgar $\le$ 5 at 10 mins OR continued
PPV/ventilation at 10 mins.

e C. Evidence of Encephalopathy:
o Moderate to Severe HIE (Sarnat Stage Il or lll) on clinical exam.
o Presence of clinical seizures.
o Abnormal amplitude-integrated EEG (aEEG).

Therapeutic Hypothermia (TH) - The Gold Standard Only proven neuroprotective intervention for
term/near-term HIE.

¢ Initiation: Strictly within <6 hours of birth.

o Target Temperature: 33.5°C (Whole body cooling) or 34.5°C (Selective head cooling). Whole
body is preferred.

e Duration: 72 hours of continuous cooling.

e Rewarming: Slow and controlled at 0.5°C per hour over 6-8 hours (prevents rebound
seizures/hypotension).

e Mechanism: Decreases cerebral metabolism (5% per 1°C drop), suppresses excitatory amino
acids, inhibits apoptosis, reduces free radicals.

o Contraindications: Major lethal congenital anomalies, severe coagulopathy with active
bleeding, imperforate anus (if using rectal probe).

o Adverse Effects: Sinus bradycardia (expected, usually ~80-100 bpm), thrombocytopenia,
coagulopathy, subcutaneous fat necrosis, exacerbation of PPHN.

Supportive Neuroprotection (Strict Homeostasis) Optimal intensive care is independently
neuroprotective.

e Temperature: STRICTLY avoid hyperthermia (>37.5°C) in non-cooled infants (accelerates
apoptosis).

e Oxygenation: Avoid hyperoxia (generates free radicals) and hypoxia. Target SpO2 90-95%.

¢ Ventilation: Strictly avoid hypocapnia (PaCO2 < 35 mmHg causes severe cerebral
vasoconstriction and worsens ischemia). Target PaC0O2 40-50 mmHg.

e Hemodynamics: Maintain MAP > 35-40 mmHg to ensure cerebral perfusion (autoregulation is
often lost in HIE). Use Inotropes (Dobutamine/Epinephrine) if needed.

e Metabolic: Maintain normoglycemia (75-100 mg/dL). Hypoglycemia worsens injury;
hyperglycemia increases lactic acidosis. Maintain normal Calcium and Magnesium.

e Seizure Control: Phenobarbital (20 mg/kg loading) remains first-line. Levetiracetam is second-
line. Treat both clinical and subclinical (aEEG) seizures aggressively.

Emerging / Adjunctive Pharmacological Strategies Currently experimental; used in trials often
alongside TH.

e Erythropoietin (Epo): Anti-apoptotic, anti-inflammatory, promotes neurogenesis. Update
(HEAL Trial 2022): High-dose Epo + TH did not improve outcomes over TH alone in severe HIE.
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Melatonin: Highly lipophilic, crosses BBB easily, potent free-radical scavenger.

Xenon Gas: Noble gas, potent non-competitive NMDA receptor antagonist; reduces glutamate
excitotoxicity.

Topiramate: AMPA/Kainate receptor antagonist; prevents seizure-induced secondary injury.

Magnesium Sulfate: NMDA receptor blocker. (Standard for maternal administration for
preterm neuroprotection; limited postnatal role in term HIE).

Stem Cell Therapy: Mesenchymal stem cells or umbilical cord blood cells (anti-inflammatory,
promotes neural repair).

Monitoring & Prognosis

Neuromonitoring: Continuous aEEG (gold standard for early background assessment and
subclinical seizures).

Neuroimaging: MRI Brain (T1/T2 and DWI) done at Day 4 to 7 of life is the most accurate
prognostic tool. Classic moderate/severe HIE involves basal ganglia and thalami.

Prognosis: High risk for dyskinetic/spastic cerebral palsy, epilepsy, intellectual disability, and
cortical visual impairment.

Exam Summary: High-Yield Must-Write Points

Therapeutic Window: Neuroprotection must begin in the latent phase (< 6 hours of life).
Gold Standard: Therapeutic Hypothermia (Target 33.5°C for 72 hours, rewarm at 0.5°C/hr).

Cooling Criteria: $\ge$36 wks + Asphyxia evidence (pH $\le$ 7.0/ BD =16) + Mod/Severe
Encephalopathy.

Supportive Care Traps: Never allow hyperthermia, hyperoxia, hypocapnia, or hypoglycemia.

Adjuncts (Buzzwords): Epo (anti-apoptotic), Xenon (NMDA blocker), Melatonin (antioxidant) —
all currently experimental.

14. Neonatal resuscitation program updates and post resuscitation care

Subject: Neonatology

Basics & Principles

Goal: Establish adequate ventilation and oxygenation; restore cardiac output.

Golden Minute: Initial steps, evaluation, and initiation of positive pressure ventilation (PPV)
must occur within 60 seconds of birth.

Current Standard: AAP/AHA NRP 8th Edition (2021).

NRP 8th Edition Updates (Must-Know)

Pre-birth Briefing: Now explicitly includes an "Umbilical Cord Management Plan" (delayed
cord clamping vs. immediate) alongside the 4 standard questions (Gestational age? Fluid
clear? How many babies? Additional risk factors?).

Meconium-Stained Amniotic Fluid (MSAF):
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o Previously: Intubate and suction non-vigorous infants.

o Now: Routine intubation/tracheal suctioning is not recommended. Clear mouth/nose
with bulb syringe; immediately initiate PPV if apneic or HR <100 bpm.

e Epinephrine Dosing (IV/10):
o Previously: 0.01 to 0.03 mg/kg.

o Now: Simplified to a suggested initial dose of 0.02 mg/kg (0.2 mL/kg of 0.1 mg/mL
concentration).

e Epinephrine Flush Volume:
o Previously: 0.5to 1 mL normal saline (NS).

o Now: 3 mL NS flush for all weights (pushes drug out of dead space into central
circulation).

e Endotracheal Epinephrine: Dose remains 0.1 mg/kg (1 mL/kg). Use only while establishing
vascular access.

¢ Discontinuation of Resuscitation:
o Previously: Consider stopping after 10 minutes of asystole.

o Now: Consider stopping after 20 minutes of absent heart rate (allows time for optimal
CPR interventions).

e Cardiac Monitor: Recommended earlier (attach as soon as an alternate airway is placed or
chest compressions begin).

Resuscitation Algorithm (Core Steps)
o Initial Steps: Warm, dry, stimulate, position airway, suction (only if obstructing).

e Assess: Apnea, gasping, or HR <100 bpm - Start PPV (room air for 235 weeks; 21-30% O2 for
<35 weeks).

e MR. SOPA: Ventilation corrective steps if HR not rising and chest not moving (Mask
adjustment, Reposition, Suction, Open mouth, Pressure increase, Alternate airway).

e Compressions: If HR <60 bpm despite 30 seconds of effective PPV (chest movement
confirmed).

o Ratio: 3 compressions to 1 breath (90 compressions, 30 breaths per minute).
o Requires 100% FiO2 and an advanced airway (ET tube or LMA).

¢ Medications: If HR <60 bpm despite 60 seconds of effective compressions + PPV ~>
Epinephrine (IV/10 preferred).

Post-Resuscitation Care (Systems Approach)
e Thermoregulation:
o Target normothermia: 36.5°C to 37.5°C.

o Exception: Therapeutic Hypothermia (target 33.5°C for 72 hours) if 236 weeks
gestation, evolving Hypoxic-lschemic Encephalopathy (HIE), and meets strict criteria
(initiate within 6 hours of birth).
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Respiratory:

o Avoid hyperoxia (causes oxidative stress); titrate FiO2 to maintain SpO2 90-95%.

o Avoid hypocapnia (causes cerebral vasoconstriction/ischemia); target PaCO2 35-45
mmHg.

Cardiovascular:
o Monitor for hypotension, poor perfusion, and pulmonary hypertension (PPHN).

o Volume expansion (10 mL/kg NS over 5-10 mins) only if evidence of acute blood loss or
hypovolemic shock.

o Inotropes (Dopamine/Epinephrine) if hypotensive despite volume.
Metabolic/Endocrine:

o Highrisk of hypoglycemia (depleted glycogen stores).

o Initiate early IV dextrose (D10W at 60-80 mL/kg/day); target blood glucose >50 mg/dL.

o Monitor calcium and electrolytes (risk of hypocalcemia, SIADH, or acute kidney injury).
Neurologic:

o Serial exams using Sarnat staging for HIE.

o Monitor for seizures (clinical and subclinical via aEEG).

o 1stline anti-seizure: Phenobarbital (20 mg/kg loading dose).
Infection/Hematologic:

o Resuscitation is an unsterile procedure; obtain blood cultures and start broad-
spectrum antibiotics (Ampicillin + Gentamicin).

o Monitor Hb, platelets, and coagulation profile (risk of DIC).

Complications

Airway/Pulmonary: Pneumothorax (from PPV), vocal cord injury, tracheal perforation.
CPR-related: Rib fractures, liver laceration.

Systemic: Multi-organ dysfunction syndrome (MODS) secondary to asphyxia.

Prognosis

Determined by Apgar score at 10 and 20 minutes, time to spontaneous respirations, and
severity of HIE.

Normal neurodevelopmental outcome is highly unlikely if HR remains absent at 20 minutes
despite optimal CPR.

Exam Summary

NRP 8th Ed Trap: Never routinely intubate for meconium, even if non-vigorous; focus is on
immediate PPV.

Epinephrine Update: IV dose is 0.02 mg/kg followed strictly by a 3 mL NS flush (irrespective of
baby's weight).
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e Cessation: Counsel parents for withdrawal of support at 20 minutes of asystole (not 10).

¢ Post-CPR Respiration: Strictly avoid hyperoxia (SpO2 >95%) and hypocapnia (PaCO2 <35) to
prevent brain injury.

¢« Neuroprotection: Assess all resuscitated infants 236 weeks for therapeutic hypothermia
eligibility within the first 6 hours of life.

15. Respiratory distress syndrome of prematurity: prevention and treatment
Subject: Neonatology
Basics

« Definition: Acute respiratory illness of prematurity caused by quantitative/qualitative
deficiency of pulmonary surfactant.

e Etiology: Prematurity (incidence inversely proportional to gestational age), maternal diabetes
(hyperinsulinemia inhibits surfactant), perinatal asphyxia, male sex, second born twin.

o Surfactant: Produced by Type Il pneumocytes; peaks at 35 weeks; composed of DPPC
(dipalmitoylphosphatidylcholine) and proteins (SP-A, B, C, D).

Pathophysiology
e Surfactant deficiency » increased alveolar surface tension.

o Progressive diffuse microatelectasis > decreased functional residual capacity (FRC) and lung
compliance.

¢ V/Q mismatch » hypoxemia, hypercapnia, and acidosis.

e Acidosis » pulmonary vasoconstriction - right-to-left shunting (via PDA/PFQO) > worsening
hypoxemia.

e Epithelialinjury > proteinaceous exudate (hyaline membranes).
Clinical Features
¢ Onset: Within minutes to hours of birth; peaks at 48-72 hours.

e Signs: Tachypnea (>60/min), expiratory grunting (attempt to maintain FRC), nasal flaring,
intercostal/subcostal retractions.

e Severe: Central cyanosis, apnea, diminished breath sounds.
Diagnosis

e CXR (Gold Standard): Bilateral reticulogranular pattern (ground-glass), prominent air
bronchograms, low lung volumes (bell-shaped thorax). Severe: "White-out" lungs.

e ABG: Hypoxemia, hypercapnia, mixed respiratory-metabolic acidosis.

e Lab: Sepsis screen/blood culture (to rule out congenital pneumonia/sepsis, which mimics
RDS).

e Echocardiography: To rule out structural heart disease and assess PDA.

Prevention (High-Yield)
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e Antenatal Corticosteroids (ACS): Standard of care.

o Indication: Threatened preterm labor between 24 and 34 weeks (AAP/ACOG: consider
up to 36+6 weeks for late preterm).

o Regimen: Betamethasone (12 mg IM, 2 doses, 24 hrs apart) OR Dexamethasone (6 mg
IM, 4 doses, 12 hrs apart).

o Effect: Accelerates pneumocyte maturation; reduces RDS, IVH, NEC, and neonatal
mortality.

¢ Tocolytics: Used strictly to delay delivery by 48 hours to allow ACS effect.
e Delivery Room (DR) Management:
o Delayed cord clamping (30-60 seconds) to improve transitional hemodynamics.

o Avoid routine intubation; prophylactic early CPAP (5-8 cm H20) via T-piece resuscitator
starting in the DR.

o Strict thermoregulation (polyurethane bags for <32 weeks).
Treatment: Respiratory Support

e Primary Mode: Continuous Positive Airway Pressure (CPAP) or Non-Invasive Positive Pressure
Ventilation (NIPPV).

o Target Sp0O2: 90-95% (Avoid hyperoxia to prevent ROP/BPD).
e Mechanical Ventilation (MV): Indicated for CPAP failure.

o Failure criteria: FiO2 >0.30-0.40 to maintain SpO2 >90%, pH <7.20, pC0O2 >60-65
mmHg, or recurrent apnea.

o Modes: Synchronized intermittent mandatory ventilation (SIMV) or High-frequency
oscillatory ventilation (HFOV) as rescue.

Treatment: Surfactant Therapy

e Preparation: Natural (porcine/bovine) preferred over synthetic (faster weaning, lower
mortality). Examples: Poractant alfa (200 mg/kg), Beractant (100 mg/kg).

e Timing: Early rescue (<2 hours of life) is superior to late rescue.
e Indication: Clinical RDS requiring CPAP with FiO2 >0.30 (European Consensus 2022 Update).
e Administration Methods:

o Now Preferred: LISA / MIST (Less Invasive Surfactant Administration / Minimally
Invasive Surfactant Therapy) via thin catheter while maintaining spontaneous breathing
on CPAP.

o Alternative: INSURE (INtubate, SURfactant, Extubate) if LISA unavailable/unsuccessful.
Treatment: Supportive Care
e Fluids: Restrict initially (60-80 mL/kg/day) to prevent PDA opening and pulmonary edema.
e Antibiotics: Ampicillin + Aminoglycoside (Gentamicin) until early-onset sepsis is ruled out.

e« Caffeine Citrate: Load 20 mg/kg, maintenance 5-10 mg/kg/day. Routine use in <1250g or <30
weeks to prevent apnea, facilitate extubation, and reduce BPD.
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Complications

e Acute: Air leak syndromes (pneumothorax, PIE), pulmonary hemorrhage, PDA, intraventricular
hemorrhage (IVH).

e Chronic: Bronchopulmonary dysplasia (BPD), Retinopathy of prematurity (ROP),
neurodevelopmental impairment.

Prognosis
o Excellent survival (>90%) for >28 weeks with timely ACS, CPAP, and surfactant.

e Diuresis at 48-72 hours marks the onset of clinical recovery and improving lung compliance.

Exam Summary: Must-Write Points

e Pathognomonic CXR: Reticulogranular (ground-glass) pattern with air bronchograms and low
volumes.

e Prevention Core: Antenatal Betamethasone/Dexamethasone for threatened preterm delivery
(24-34 weeks).

e Initial Management: Delivery room CPAP via T-piece; avoid routine endotracheal intubation.
e Surfactant Rule: Give early (<2 hrs) if FiO2 >0.30 on CPAP.

o Latest Update: LISA/MIST is the preferred method of surfactant delivery to avoid mechanical
ventilation trauma.

¢ Adjuvants: Caffeine citrate for all very preterm infants to reduce apnea and BPD.

16. Surfactant therapy in neonates
Subject: Neonatology
Basics & Composition
e Source: Secreted by Type Il alveolar pneumocytes (starts at 20 weeks, peaks at 35 weeks).

o Lipids (90%): Dipalmitoylphosphatidylcholine (DPPC) is the primary surface-active
component.

e Proteins (10%):
o SP-A & SP-D: Hydrophilic (innate immunity, opsonization).

o SP-B & SP-C: Hydrophobic (essential for rapid spreading and adsorption of lipids). Note:
SP-B deficiency is fatal.

Mechanism of Action

e Laplace’s Law ($P = 2T/r$): Surfactant decreases surface tension ($T$) as alveolar radius ($r$)
decreases.

o Physiologic effect: Prevents end-expiratory alveolar collapse =1 Functional Residual
Capacity (FRC) > lung compliance =vwork of breathing.

Types of Surfactant
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e Natural (Animal-derived): Contains SP-B and SP-C. Clinically superior (faster weaning, lower
mortality).

o Porcine: Poractant alfa (Curosurf) — higher phospholipid concentration, smaller volume
needed.

o Bovine: Beractant (Survanta), Calfactant (Infasurf).

+ Synthetic: Protein-free (older, largely abandoned) or Protein-containing (Lucinactant/Surfaxin -
contains synthetic SP-B analog).

Indications
e Primary: Respiratory Distress Syndrome (RDS) in preterm neonates.
e Secondary (Off-label/Rescue):
o Meconium Aspiration Syndrome (MAS) — overcomes surfactant inactivation.
o Pulmonary hemorrhage - replaces blood-inactivated surfactant.
o Neonatal ARDS / Severe pneumonia.
Treatment Strategies & Updates

e Prophylactic (at birth): Previously routine for <26 weeks. Now (European RDS Guidelines
2022): Discouraged. Stabilization with early CPAP is preferred.

o Early Rescue (Current Standard): Administered within 1-2 hours of life if failing non-invasive
ventilation.

o Threshold: FiO$_2$ > 0.30 on CPAP pressure 26 cm H$_23$0 to maintain SpO$_2$ 90-
94%.

o Late Rescue: Given after 2 hours for established RDS (less effective).
Administration Methods
e LISA/ MIST (Less/Minimally Invasive Surfactant Therapy):
o Current preferred method.

o Givenvia athin catheter (e.g., Hobart, feeding tube) passed through vocal cords using
direct laryngoscopy.

o Infantremains spontaneously breathing on CPAP. Prevents positive pressure
barotrauma.

e INSURE (INtubate, SURfactant, Extubate):
o Intubate, give surfactant via ETT, brief PPV, and rapidly extubate to CPAP.
e Traditional: Given via Endotracheal Tube (ETT) in mechanically ventilated infants.
Dosage & Technique

e Dose (Poractant alfa): Initial dose 200 mg/kg (proven superior to 100 mg/kg for reducing need
for redosing).

e Subsequent doses: 100 mg/kg (max 3 total doses, given 6-12 hours apart if still requiring
intubation and high FiO$_2$).
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e Preparation: Warm to room temperature naturally (do not artificially heat); do not shake
(prevents frothing).

Complications

o During administration: Transient hypoxia, bradycardia, ETT blockage, unilateral administration
(usually right mainstem =asymmetric chestrise).

e Post-administration:

o Pulmonary Hemorrhage: Rapid ™ in lung compliance =Ypulmonary vascular
resistance =>massive Left-to-Right shunt via PDA.

o Air Leaks (Pneumothorax): If ventilator Peak Inspiratory Pressure (PIP) is not rapidly
down-titrated as compliance improves (Volutrauma).

Monitoring & Post-Care
e Immediate: Continuous SpO$_2$ and HR monitoring.

o Ventilator weaning: Must aggressively wean FiO$_2$ and PIP immediately after administration
to prevent hyperoxia and barotrauma.

o Efficacy markers: Rapid drop in FiO$_2$ requirement, improved chest expansion, clearing of
reticulogranular pattern on CXR.

Exam Summary: High-Yield Must-Writes
e Key components: DPPC (lipid) reduces tension; SP-B/C (proteins) aid spreading.

e Current Guidelines (2022): Early CPAP + Early Rescue (if FiO$_2$ > 0.30) has replaced routine
prophylactic administration.

e Preferred Delivery: LISA/MIST (preserves spontaneous breathing, VBPD risk).
¢ Dose: Poractant alfa 200 mg/kg initial dose is superior.

« Major Pitfall: Failure to rapidly wean ventilator pressures post-administration leads to fatal
pneumothorax or pulmonary hemorrhage.

17. CPAP therapy in neonatal respiratory disorders
Subject: Neonatology
Definition & Mechanism

« Definition: Maintenance of continuous positive pressure throughout the respiratory cycle in a
spontaneously breathing neonate.

e Mechanism of Action:
o Splints upper airways (prevents obstructive apnea)
o Prevents alveolar end-expiratory collapse
o Increases Functional Residual Capacity (FRC)

o Improves Ventilation/Perfusion (V/Q) matching
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o Reduces Work of Breathing (WOB)

o Conserves endogenous surfactant

o Stimulates pulmonary stretch receptors (Hering-Breuer reflex), reducing central apnea

Indications
e Preterm Infants:

o Respiratory Distress Syndrome (RDS) — Current standard: Early prophylactic/rescue
CPAP right from the delivery room

o Apnea of prematurity
o Post-extubation facilitation (prevents extubation failure)
o Term/Late Preterm Infants:
o Transient Tachypnea of the Newborn (TTNB)
o Meconium Aspiration Syndrome (MAS) — mild to moderate
o Pneumonia/ Sepsis
+ Airway Abnormalities: Tracheomalacia, bronchomalacia
Contraindications

o Absolute:

o Congenital Diaphragmatic Hernia (CDH) — Requires intubation; CPAP causes bowel
distension in thorax

o Choanal atresia / Cleft palate

o Untreated tension pneumothorax

o Severe cardiovascular instability / shock

o Absent spontaneous breathing / frequent severe apneas

 Relative: Tracheoesophageal fistula (TEF), severe abdominal wall defects
(Gastroschisis/Omphalocele)

Delivery Systems & Interfaces
¢ Pressure Generators:

o Bubble CPAP (bCPAP): Expiratory limb submerged in water. Bubbling creates
stochastic resonance (oscillations) which improves gas exchange. Most common and

cost-effective.
o Ventilator-derived CPAP: Constant flow.

o Variable Flow CPAP (Infant Flow Driver): Uses fluidic flip mechanism; reduces
expiratory resistance.

o Patient Interfaces:

o Short binasal prongs: Gold standard interface. Lowest resistance, highly effective.

o Nasal masks: Often alternated with prongs to prevent pressure injuries.
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o Nasopharyngeal prongs: Higher resistance, less commonly used.

Initiation & Management
¢ Initial Settings:
o Pressure: Start at 5-6 cm H20 (Max: 8 cm H20).
o Flow: 5-8 L/min (to wash out CO2 and meet inspiratory demand).
o FiO2: Titrate to maintain target SpO2 (90-95% for preterms; 90-97% for terms).
e Supportive Care:
o Insertan open orogastric (OG) tube to vent the stomach (prevents "CPAP belly").
o Provide heated and humidified gas (37°C, 100% relative humidity).
o Use hydrocolloid barrier dressings to protect the nasal septum.
o Ensure proper sizing of prongs (should fit snugly without blanching the nares).
CPAP Failure Criteria & Escalation
e Indicates need for intubation or minimally invasive surfactant therapy (LISA/MIST/INSURE)

e Oxygenation failure: FiO2 requirement > 0.30 (in preterms < 28 weeks) or > 0.40 (older
preterms/terms) to maintain SpO2 > 90%.

e Ventilation failure: PaCO2 > 60-65 mmHg with respiratory acidosis (pH < 7.20).

e Clinical failure: Increased work of breathing (severe retractions, Silverman-Anderson score >
6), frequent apneas (>2 episodes requiring bag-and-mask ventilation).

Weaning
o Criteria to start weaning: Clinically stable, minimal retractions, FiO2 < 0.21-0.30.
¢ Method:
o Gradually reduce pressure by 1 cm H20 every 12-24 hours.
o Onceat4-5cmH20 in room air (Fi02 0.21), trial off CPAP.
o Can step down to High Flow Nasal Cannula (HFNC) if borderline stability.
o Do notwean FiO2 and Pressure simultaneously.
Complications
+ Nasal trauma: Septal necrosis, columellar injury, snub nose (Most common complication).

e Pulmonary: Air leaks (Pneumothorax, pneumomediastinum), overdistension leading to CO2
retention.

¢ Gastrointestinal: "CPAP belly" (gastric distension), feeding intolerance.
e Neurological: Altered cerebral blood flow if excessive PEEP decreases venous return.
Exam Summary

e Core Principle: CPAP maintains FRC and splints the airway in a spontaneously
breathing neonate.

Built with time and effort! So, please support it


https://buymemomo.com/vivek

40

buymemomo.com/vivek
Delivery Room Standard: Early Bubble CPAP is first-line for preterm RDS; reduces need for
mechanical ventilation.

Surfactant Threshold (Update): FiO2 > 30% on CPAP 6 cm H20 is the current trigger for
surfactant administration via LISA/MIST.

Absolute Contraindications: CDH, Choanal Atresia, Untreated Pneumothorax.
Highest Yield Interface: Short binasal prongs.

Must-Do Clinical Step: Always place an open OG tube to decompress the stomach.

18. Meconium aspiration syndrome: pathophysiology and management

Subject: Neonatology

Basics

Definition: Respiratory distress in a neonate born through meconium-stained amniotic fluid
(MSAF) with compatible radiological findings.

Risk Factors: Post-term gestation (>41 weeks), fetal hypoxia/distress, small for gestational age
(SGA), maternal preeclampsia/hypertension.

Pathophysiology

Aspiration Mechanism: Intrauterine hypoxia > fetal vagal stimulation > passage of meconium
+ deep fetal gasping - in-utero or intrapartum aspiration.

Airway Obstruction:
o Complete: Leads to distal atelectasis.

o Partial (Ball-Valve Effect): Air enters during inspiration but is trapped during expiration >
hyperinflation > high risk of air leaks (pneumothorax).

Chemical Pneumonitis: Meconium contains bile salts and pancreatic enzymes > intense
inflammatory response (IL-8, TNF-a) within 24-48 hours.

Surfactant Inactivation: Free fatty acids and bile acids in meconium strip surfactant from
alveoli and inhibit its function > microatelectasis.

Persistent Pulmonary Hypertension (PPHN): Chronic intrauterine hypoxia + acute postnatal
acidosis/hypoxia > pulmonary vasoconstriction = right-to-left shunting across Patent Ductus
Arteriosus (PDA) and Foramen Ovale (PFO).

Clinical Features

General: Meconium staining of umbilical cord, skin, and nail beds (indicates prolonged
exposure).

Respiratory: Early-onset tachypnea, prominent grunting, severe retractions, cyanosis.

Physical Exam: Barrel-shaped chest (due to hyperinflation), crackles, and rhonchi on
auscultation.

Diagnosis
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e Chest X-Ray (CXR): Classic triad of patchy/coarse infiltrates, hyperinflation (flattened
diaphragms), and alternating areas of atelectasis. High incidence of air leaks
(pneumothorax/pneumomediastinum).

e Arterial Blood Gas (ABG): Hypoxemia, hypercapnia, and mixed respiratory-metabolic
acidosis.

e Echocardiography: Gold standard to rule out congenital heart disease and confirm/quantify
PPHN (elevated RV pressures, right-to-left shunt).

Management
o Delivery Room Resuscitation (NRP 8th Ed, 2021 Update):

o Update Flag: Routine endotracheal intubation for tracheal suctioning in non-
vigorous infants is NO LONGER recommended.

o Initial steps: Warm, dry, stimulate, clear secretions from mouth and nose with a bulb
syringe.

o If apneic, gasping, or HR <100 bpm: Initiate Positive Pressure Ventilation (PPV)
immediately.

e Supportive NICU Care:
o Minimal handling to avoid agitation (agitation worsens PPHN).
o Adequate sedation and analgesia (e.g., Fentanyl, Morphine).
o Maintain normothermia, normoglycemia, and correct acidosis.
e Respiratory Support:
o Targets: Pre-ductal SpO2 90-95%, PaO2 55-80 mmHg, PaCO2 40-50 mmHg.
o Non-Invasive: CPAP for mild-to-moderate work of breathing.

o Conventional Ventilation: Use moderate PEEP (avoid high PEEP to prevent worsening air
trapping/pneumothorax), short inspiratory times, and faster rates.

o High-Frequency Oscillatory Ventilation (HFOV): Indicated for failure of conventional
ventilation, severe air leaks, or severe PPHN.

e Surfactant Therapy:
o Exogenous surfactant bolus (improves oxygenation, reduces need for ECMO).

o Surfactant lavage (using dilute surfactant to wash out meconium) is used in some
centers but requires specialized expertise.

e PPHN Management:
o Inhaled Nitric Oxide (iNO): First-line pulmonary vasodilator; starting dose 20 ppm.

o Hemodynamic Support: Maintain systemic blood pressure > pulmonary pressure to
reverse shunting (use Dopamine, Epinephrine, or Hydrocortisone).

e Rescue Therapy:

o ECMO (Extracorporeal Membrane Oxygenation): Indicated if Oxygenation Index (Ol) >
40, refractory hypoxemia, or severe right heart failure.
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Complications

e Acute: Pneumothorax (15-30%), Pulmonary hemorrhage, Hypoxic-lschemic Encephalopathy
(HIE) secondary to perinatal asphyxia.

e Long-term: Reactive airway disease (asthma-Llike symptoms in infancy), neurodevelopmental
delays (related to HIE).

Prevention
e Avoid post-term deliveries (routine induction of labor at 41 weeks).
e Strictintrapartum fetal heart rate monitoring to detect and intervene for fetal hypoxia.

e Note: Routine amnioinfusion is not recommended for preventing MAS in MSAF, though it may
be used to relieve umbilical cord compression.

Exam Summary

e NRP 8th Ed Trap: Do NOT routinely intubate/suction non-vigorous babies; start PPV
immediately if HR < 100 or apneic.

e Pathology Triad: Ball-valve obstruction (air trapping), chemical pneumonitis, surfactant
inactivation.

e CXR Buzzwords: Patchy infiltrates + hyperinflation + flattened diaphragms.

e PPHN Link: Hypoxia/acidosis causes pulmonary vasoconstriction; manage with iNO and
systemic vasopressors to reverse right-to-left shunt.

e ECMO Trigger: Oxygenation Index (Ol) > 40.

19. Persistent pulmonary hypertension of newborn
Subject: Neonatology
Definition

e Failure of normal circulatory transition after birth

e Characterized by sustained elevated pulmonary vascular resistance (PVR) leading to right-to-
left shunting across the ductus arteriosus (PDA) or foramen ovale (PFO)

¢ Results in severe hypoxemia without structural heart disease
Etiology

¢ Maladaptation (Structurally normal lungs): Meconium Aspiration Syndrome (MAS) [most
common], RDS, pneumonia, sepsis, perinatal asphyxia

¢ Maldevelopment (Hypoplastic lungs): Congenital diaphragmatic hernia (CDH),
oligohydramnios (Potter sequence), pleural effusions

o Idiopathic (Primary PPHN): Remodeling/hypertrophy of pulmonary vessels; associated with
maternal SSRI use (3rd trimester) or NSAID use (premature ductal closure)

Pathophysiology

e High PVR > Pulmonary artery (PA) pressure exceeds systemic vascular resistance (SVR)
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e Deoxygenated blood shunts Right-to-Left via PFO and/or PDA

¢ Profound systemic hypoxemia > Hypoxia and acidosis further increase PVR (vicious cycle)
e Rightventricular (RV) overload > RV failure and tricuspid regurgitation (TR)
Clinical Features
¢ Profile: Typically term or post-term infant (rare in preterm)
e Presentation: Severe cyanosis and respiratory distress within first 12-24 hours
« Hallmark: Hypoxemia out of proportion to chest X-ray findings (especially in idiopathic PPHN)
e Cardiovascular: Prominent/loud P2, systolic murmur of TR, right ventricular heave
Diagnosis

e Pre- & Post-ductal Sp0O2: >10% difference between right hand (pre-ductal) and lower limb
(post-ductal)

e ABG: PaO2 gradient >20 mmHg between right radial (pre-ductal) and umbilical artery (post-
ductal) lines

e Hyperoxia Test: PaO2 fails to rise >100 mmHg on 100% FiO2 (differentiates from parenchymal
lung disease, but does not rule out cyanotic CHD)

e Echocardiography (Gold Standard):
o Confirms structurally normal heart (rules out cyanotic CHD)
o Demonstrates R-to-L or bidirectional shunting at PDA/PFO
o Estimates PA pressures via TR jet velocity
o Assesses RV function and septal flattening
o Chest X-ray: Variable; clear/black lungs (idiopathic) or patchy opacities (MAS/pneumonia)

o Oxygenation Index (Ol): $(FiO_2 \times Mean Airway Pressure \times 100) / PaO_2$.
Determines need for iNO (Ol >15-25) or ECMO (Ol >40)

Management
e General & Supportive:
o Minimal handling and strict normothermia (cold stress increases PVR)
o Adequate sedation and analgesia (fentanyl); avoid routine paralysis
o Maintain normal hematocrit (>35-40%) to optimize oxygen delivery
e Hemodynamic Support:
o Goal: Maintain systemic BP > PA pressure to reverse shunt
o First-line inotropes: Dopamine or Epinephrine
o Vasopressin: Emerging drug of choice to specifically raise SVR without raising PVR
¢ Ventilation Strategy (Gentle Ventilation):

o Previously: Hyperventilation to induce alkalosis. Now: Contraindicated (causes cerebral

ischemia and sensorineural hearing loss)
Built with time and effort! So, please support it


https://buymemomo.com/vivek

44 buymemomo.com/vivek
o Target PaCO2: 40-50 mmHg; Target pH: 7.30-7.40

o Target Pre-ductal SpO2: 90-95% (avoid hyperoxia, which causes oxidative stress)

o High-Frequency Oscillatory Ventilation (HFOV): Indicated for severe parenchymal
disease (MAS, RDS) to recruit lungs optimally

e Pulmonary Vasodilators:

o Inhaled Nitric Oxide (iNO): Gold standard. Selective pulmonary vasodilator. Starting
dose: 20 ppm.

o Sildenafil: PDE-5 inhibitor. Enteral/IV. Used if iINO is unavailable, contraindicated, or for
weaning off iNO.

o Milrinone: PDE-3 inhibitor. Useful if associated with RV/LV dysfunction.
o Bosentan/ Prostacyclins (lloprost): Refractory cases.
Rescue Therapy
e ECMO (Extracorporeal Membrane Oxygenation):
o Indicated if Ol > 40 despite maximal medical therapy and iNO

o Reversible lung disease, gestational age > 34 weeks, weight > 2 kg, no major intracranial
hemorrhage (ICH)

Complications & Prognosis
e Short-term: Pneumothorax, RV failure, systemic hypotension, pulmonary hemorrhage

e Long-term: Sensorineural hearing loss (SNHL) [requires strict audiology follow-up],
neurodevelopmental delay, chronic lung disease / asthma

Exam Summary: Must-Write Points
¢ Pathognomonic sign: Pre- and post-ductal SpO2 gradient >10% or PaO2 gradient >20 mmHg.

e Gold standard investigation: Echocardiography (proves R-to-L shunt, rules out cyanotic
CHD).

e \Ventilation update: Avoid hyperventilation; target normal PaCO2 (40-50) and pH (7.30-7.40) to
prevent cerebral ischemia.

o Definitive medical therapy: Inhaled Nitric Oxide (iNO) at 20 ppm.
e ECMO indication: Oxygenation Index (Ol) > 40.

20. Neonatal sepsis: newer approaches to diagnosis and treatment
Subject: Neonatology
Definition & Basics

o Early-Onset Sepsis (EOS): Occurs <72 hours of life; vertical transmission (maternal
genitourinary tract).
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e Late-Onset Sepsis (LOS): Occurs >72 hours of life; horizontal transmission (nosocomial or
community).

Etiology

e EOS:E. coli(most common in preterm), Group B Streptococcus (GBS - most common in
term), Listeria monocytogenes, Klebsiella.

e LOS: Coagulase-negative Staphylococcus (CONS - most common in
CLABSI), Klebsiella, Acinetobacter, Candida.

Clinical Features

e Non-specific: Lethargy, poor feeding, temperature instability (hypothermia more common in
preterm).

o Systemic: Apnea, tachypnea, tachycardia/bradycardia, prolonged capillary refill time (CRT),
mottling.

Newer Approaches to Risk Stratification

e AAP Update (EOS Risk Calculator): Kaiser Permanente Neonatal EOS Calculator is now
widely recommended for infants 234 weeks.

e Mechanism: Uses multivariate modeling (gestational age, highest maternal temp, ROM
duration, maternal GBS status, intrapartum antibiotics) combined with the neonate's clinical
exam.

e Goal: Drastically reduces unnecessary empiric antibiotic usage and NICU admissions.
Diagnosis: Newer Approaches

e Note: Blood culture remains the gold standard, but newer modalities offer rapid, targeted
results.

e Molecular Diagnostics (Multiplex PCR): e.g., BioFire FilmArray. Detects pathogen DNA and
antimicrobial resistance genes (e.g., mecA, vanA) directly from blood within 1-2 hours.

e MALDI-TOF MS: Matrix-Assisted Laser Desorption/lonization Time-of-Flight Mass
Spectrometry. Rapidly identifies bacterial/fungal species from positive culture broths within
minutes.

¢ Next-Generation Sequencing (NGS): Cell-free DNA (cfDNA) sequencing; highly sensitive for
culture-negative sepsis and fastidious organisms.

e Advanced Biomarkers:

o Procalcitonin (PCT): Rises faster (within 2—4 hours) and is more specific for bacterial
infection than CRP; useful for guiding antibiotic duration.

o Interleukin-6 (IL-6): Extremely early marker (peaks at 2 hours); highly sensitive when
combined with CRP.

o Neutrophil CD64 (nCD64): Upregulated surface receptor during bacterial infection;
very high negative predictive value.

o Presepsin: Soluble CD14 subtype; rises early and correlates well with sepsis severity.
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¢ Predictive Monitoring: HeRO monitor (Heart Rate Observation). Analyzes heart rate
variability; detects transient decelerations/reduced variability 24 hours before clinical signs of
LOS appear.

Management: Newer Approaches & Adjuncts

e Conventional First-line: Ampicillin + Gentamicin (EOS); Cefotaxime/Piperacillin-Tazobactam +
Amikacin/Vancomycin (LOS, unit-specific).

e Antimicrobial Stewardship (AMS):

o Current Standard: Discontinue empiric antibiotics at 36-48 hours if blood culture is
sterile and the infant is clinically well.

o Avoid: Prolonged empiric antibiotics (increases risk of NEC, fungal sepsis, and
mortality).

o Pentoxifylline: Phosphodiesterase inhibitor; decreases TNF-alpha. Significant mortality
reduction when used as an adjunct in preterm infants with severe sepsis.

e Probiotics & Synbiotics: Bifidobacterium and Lactobacillus strains. |IAP/AAP acknowledge
their role in preventing LOS and NEC in Very Low Birth Weight (VLBW) infants.

e Lactoferrin: Bovine lactoferrin supplementation reduces the incidence of LOS in preterm
infants (antimicrobial and immunomodulatory properties).

e Obsolete/Discouraged Therapies:

o IVIG: Previously used. Now: INIS trial proved no survival benefit; routine use is
contraindicated.

o G-CSF/GM-CSF: Routine use not recommended; reserved only for severe, refractory
neonatal alloimmune neutropenia with concurrent sepsis.

Prevention

e Intrapartum Antibiotic Prophylaxis (IAP): Penicillin/Ampicillin for GBS-positive mothers or
unknown status with risk factors (ROM >18h, maternal fever >100.4°F, preterm labor).

o CLABSI Bundles: Strict aseptic central line insertion, daily review of line necessity, early
enteral feeding.

Exam Summary: Must-Write Points

o Kaiser EOS Calculator: Replaces traditional categorical risk algorithms (reduces antibiotic
overuse in 234w infants).

e Multiplex PCR & MALDI-TOF: Game-changers for rapid pathogen identification and resistance
gene detection.

e Biomarkers: PCT and nCD64 are superior to CRP for early diagnosis and guiding stewardship.
¢ HeRO Monitor: Early detection of LOS via abnormal heart rate variability.
e Stewardship: Strict discontinuation of antibiotics at 36-48h if cultures are negative.

¢ Adjuncts: Pentoxifylline is beneficial in preterm sepsis; IVIG is explicitly not recommended.

21. Approach to bleeding neonate
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Subject: Neonatology

Initial Assessment

e Cardinal Rule: Differentiate the "Sick" neonate from the "Well" nheonate (determines etiology
and urgency).

e Primary Survey: Assess airway, breathing, circulation, and signs of hypovolemic shock
(tachycardia, poor perfusion, hypotension).

Etiology
1. The "Sick" Neonate
¢ DIC: Sepsis, severe birth asphyxia (HIE), extreme prematurity, NEC, shock.

o Liver Failure: Gestational alloimmune liver disease (GALD), severe TORCH infections,
metabolic disorders (Galactosemia, Tyrosinemia).

e Consumptive Thrombocytopenia: Sepsis, Kasabach-Merritt syndrome (giant hemangioma),
massive thrombosis.

2. The "Well" Neonate

e Swallowed Maternal Blood: Swallowed during delivery or from cracked maternal nipples
during breastfeeding.

¢ Vitamin K Deficiency Bleeding (VKDB):

o Early (<24 hrs): Maternal drugs (Phenytoin, Phenobarbital, Rifampin, Warfarin).

o Classic (2-7 days): Inadequate milk intake, failure to receive prophylactic Vit K.

o Late (2-12 weeks): Exclusively breastfed, undiagnosed cholestasis/malabsorption.
¢ Immune Thrombocytopenia:

o Neonatal Alloimmune Thrombocytopenia (NAIT): Maternal antibodies against fetal
platelet antigens (HPA-1a most common); mother has normal platelets.

o Maternal ITP/SLE: Transplacental autoantibodies; mother has low platelets.

e Inherited Coagulopathies: Hemophilia A/B (Factor VIII/IX), von Willebrand disease (rarely
presents in neonatal period), Factor Xlll deficiency (umbilical stump bleeding).

Clinical Features
e Type of Bleed:
o Petechiae/Purpura/Mucosal: Platelet defect or vascular fragility.

o Deep hematoma/Joints/Umbilical stump/Post-circumcision: Coagulation factor
deficiency.

o Oozing from puncture sites/Widespread bleeding: DIC.

e Maternal History: Anticonvulsants/anti-TB drugs (Early VKDB), low platelets (ITP), previous
sibling with bleeding (NAIT, Hemophilia).

Diagnostic Approach

1. Bedside/Initial Tests
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e Apt Test (Alkali Denaturation Test): Differentiates maternal vs. fetal blood in Gl bleed. Add 1%
NaOH to bloody stool/vomitus. Fetal Hb resists denaturation (stays pink); Adult Hb denatures
(turns yellow/brown).

e CBC & Peripheral Smear: Assess platelet count, morphology (schistocytes in DIC), and WBC
(sepsis).

2. Coagulation Profile (PT, aPTT, Fibrinogen)

e Note: Neonatal physiological reference ranges are longer than adults (especially aPTT in
preterms).

o Pattern Analysis:
o Prolonged PT/aPTT + Low Platelets + Low Fibrinogen: DIC.
o Prolonged PT/aPTT + Normal Platelets: VKDB (Factors Il, VII, IX, X) or Liver disease.
o Normal PT + Prolonged aPTT + Normal Platelets: Hemophilia A/B, severe vWD.
o Normal PT/aPTT + Low Platelets: NAIT, Maternal ITP, Sepsis (early).

o Normal PT/aPTT + Normal Platelets + Bleeding: Factor Xlll deficiency, platelet
function defect (Glanzmann), swallowed maternal blood.

Management
1. Resuscitation & Supportive Care
e NPO, secure IV access.

e Treat hypovolemic shock: Normal Saline bolus (10-20 mL/kg), followed by O negative packed
RBCs (10-15 mL/kg) if severe blood loss.

e Empiric Therapy: Administer Vitamin K 1 mg IV/SC immediately while awaiting lab results.
2. Targeted Blood Products

e Fresh Frozen Plasma (FFP): 10-15 mL/kg for DIC, liver disease, or severe VKDB with active
bleeding.

e Cryoprecipitate: 1-2 units/kg if Fibrinogen < 100 mg/dL (DIC).
e Platelet Transfusion (IAP/NNF 2023 Guidelines):
o <25,000/microL: Prophylactic in stable neonates.
o <50,000/microL: Active bleeding, sick neonate, or minor surgery.
o <100,000/microL: Major surgery (e.g., neurosurgery) or active CNS bleeding.
3. Specific Etiology Management

e NAIT: Transfuse washed maternal platelets or HPA-1a/5b negative matched platelets. IVIG (1
g/kg/day for 2 days) to neonate.

e Hemophilia: Specific recombinant factor replacement.
e« DIC: Treat underlying cause (antibiotics for sepsis, cooling for HIE).
Prevention

¢ Routine Vitamin K Prophylaxis (WHO/IAP):
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o Birth weight > 1500g: 1 mg IM at birth.

o Birth weight <1500g: 0.5 mgIM at birth.
e Antenatal: IVIG to mothers with known history of NAIT in previous pregnancies.
Exam Summary
o Sickvs Well: Crucial first step; Sick = DIC/Sepsis; Well = VKDB, NAIT, Hemophilia.
o Apt Test: Alkali denaturation; pink = fetal blood, yellow/brown = maternal blood.
e Coag Patterns: Low Plt + Prolonged PT/aPTT = DIC; Normal Plt + Prolonged PT/aPTT = VKDB.

+ NAIT Clue: Mother has normal platelets; firstborn can be affected; severe neonatal
thrombocytopenia.

e Empiric Rx: Always give 1 mg Vit KIV/SC to any bleeding neonate pending investigations.

22. Necrotizing enterocolitis
Subject: Neonatology
Definition

e Acquired, life-threatening gastrointestinal emergency of the neonate characterized by
ischemic and inflammatory necrosis of the bowel (primarily terminal ileum and proximal
colon).

Risk Factors

e« Prematurity: Inverse relationship with gestational age and birth weight (highest risk in
ELBW/VLBW).

o Enteral Feeding: Formula feeding (risk is 6-10x higher compared to exclusive human milk).

o Ischemic/Hypoxic Insults: Perinatal asphyxia, severe RDS, PDA, congenital heart disease,
umbilical catheterization.

e Microbial Dysbiosis: Prolonged empiric antibiotics, H2 blockers.
Pathophysiology
o Classic Tetrad: Immature gut barrier + Enteral feeds + Dysbiosis + Hypoxic-ischemic insult.

e Mechanism: Insult triggers exaggerated inflammatory response via Toll-like receptor 4 (TLR-4)
> breakdown of mucosal barrier > bacterial translocation > coagulative necrosis > gas
production by bacteria in bowel wall (pneumatosis) = transmural necrosis and perforation.

Clinical Features

e Onset: Typically occurs in the 2nd to 3rd week of life in preterm infants (inversely proportional
to gestational age; later onset in extreme preemies).

e Gastrointestinal:
o Feedingintolerance (earliest sign)
o Abdominal distension (most common sign)

o Bilious gastric aspirates/emesis
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o Grossly bloody stools (hematochezia)

e Systemic: Apnea, bradycardia, temperature instability, lethargy, poor perfusion.

+ Red Flags (Impending/Actual Perforation): Abdominal wall erythema/bluish discoloration,
palpable mass, fixed dilated loop, severe shock.

Diagnosis
e Abdominal X-Ray (AXR): Gold Standard. Requires AP and Left Lateral Decubitus views.
o Early: Diffuse distension, asymmetric bowel loops, ileus.

o Definite: Pneumatosis intestinalis (pathognomonic; bubbly/linear radiolucencies in
bowel wall).

o Severe: Portal venous gas (branching lucencies over the liver).

o Perforation: Pneumoperitoneum (Football sign, Rigler sign, falciform ligament sign).
e Bowel Ultrasound (Point-of-Care USG):

o Emerging standard: Highly sensitive for early detection.

o Findings: Bowel wall thickening/thinning, absent peristalsis, absent perfusion on color
Doppler (necrosis), intramural gas (echogenic dots).

e Laboratory Findings:

o Hematology: Severe thrombocytopenia (rapid drop indicates bowel gangrene),
neutropenia, elevated CRP/Procalcitonin.

o Biochemistry: Refractory metabolic acidosis, hyponatremia.
o Microbiology: Blood and stool cultures (commonly E. coli, Klebsiella, Clostridium).
Staging (Modified Bell’s Criteria)
o Stage |l (Suspected): Mild systemic signs, feeding intolerance. AXR shows non-specific ileus.
e Stage Il (Definite):
o [lIA: Mildly ill + Pneumatosis intestinalis.
o IlIB: Moderately ill + Metabolic acidosis/Thrombocytopenia + Portal venous gas.
e Stage lll (Advanced):
o [IllA: Severe shock, DIC, intact bowel.
o 1lIB: Pneumoperitoneum (Bowel perforation).
Management
¢ Medical Management (Bell's Stage |, Il, and Ill1A):
o NPO: Immediately stop all enteral feeds.

o Decompression: Insert large-bore double-lumen (Replogle) orogastric tube on
continuous low suction.

o IV Antibiotics: Broad-spectrum for 7-14 days (e.g., Ampicillin + Gentamicin +
Metronidazole/Clindamycin for anaerobic coverage).
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o Supportive: TPN, strict fluid/electrolyte management, correct acidosis, inotropes for
shock, platelet transfusions.

e Surgical Management:
o Absolute Indication: Pneumoperitoneum (Stage IlIB).

o Relative Indications: Clinical deterioration despite maximal medical therapy, fixed
dilated loop on serial AXRs, abdominal wall erythema, portal venous gas.

o Procedures:

= Primary Peritoneal Drainage (PPD): Bedside procedure; preferred for extremely
unstable, ELBW (<1000g) infants as a temporizing measure.

» Exploratory Laparotomy: Resection of necrotic bowel with creation of proximal
enterostomy and distal mucous fistula (standard of care for stable infants).
Primary anastomosis is rarely performed due to risk of leak.

Complications
e Early: Septic shock, DIC, massive hemorrhage.
e Late:

o Intestinal Strictures: (10-20%) Most common late complication; typically occurs in the
colon 2-3 weeks post-recovery. Suspect if feeding intolerance recurs.

o Short Bowel Syndrome: Leading to malabsorption and TPN dependence.
o TPN-associated Cholestasis.

o Neurodevelopmental Impairment: Significant risk of cerebral palsy and cognitive
delays due to systemic inflammatory response.

Prevention

e Exclusive Human Milk Feeding: Breast milk (especially colostrum) provides secretory IgA,
lactoferrin, and growth factors. Use pasteurized donor human milk if mother's milk is
unavailable.

e Feeding Protocols: Standardized, slow advancement of enteral feeds (though recent trials
suggest rapid advancement does not increase NEC risk, standard protocols reduce incidence).

o Antenatal Corticosteroids: Accelerates gut maturation.
e Probiotics:

o AAP 2021 Update: Routine use of probiotics in ELBW infants is NOT recommended due
to the risk of probiotic-associated sepsis and lack of FDA-regulated pharmaceutical-
grade products.

Exam Summary

¢ Classic Triad: Abdominal distension + Bilious aspirates + Bloody stools in a premature
neonate.

¢ Pathognomonic Sign: Pneumatosis intestinalis on AXR.

e Absolute Surgical Indication: Pneumoperitoneum (Bell's Stage I11B).
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e Best Prevention: Exclusive human milk feeding.

¢ Most Common Late Complication: Intestinal strictures (requires contrast enema prior to
stoma closure).

23. Role of probiotics in neonates and children
Subject: Neonatology
Definition & Basics

e Probiotics: Live microorganisms that confer a health benefit to the host when administered in
adequate amounts.

e Prebiotics: Nondigestible food ingredients (e.g., oligosaccharides) that selectively stimulate
beneficial gut bacteria.

e Synbiotics: Synergistic combination of pro- and prebiotics.

o Core Principle: Efficacy is highly strain-specific and disease-specific; effects cannot be
generalized across different species or strains.

Mechanisms of Action

e Barrier Enhancement: Upregulates tight junction proteins (claudins, occludins) and increases
mucin secretion.

o Competitive Exclusion: Competes with pathogens for binding sites and nutrients on intestinal
epithelium.

 Antimicrobial Production: Secretes bacteriocins, defensins, and short-chain fatty acids
(SCFAs) lowering luminal pH.

¢ Immune Modulation: Stimulates Secretory IgA (slgA) production, enhances regulatory T-cells
(Tregs), and shifts Th2 (allergic) to Th1 response.

Neonatal Applications
e Necrotizing Enterocolitis (NEC) Prevention:

o Reducesincidence of Stage =2 NEC, late-onset sepsis (LOS), and all-cause mortality in
preterm infants.

o Strains: Combination of Bifidobacterium infantis, B. lactis, and Lactobacillus
acidophilus shows highest efficacy.

o AAP 2021 Update: Cautions against routine use in extremely preterm (<1000g) infants
due to lack of FDA-regulated pharmaceutical-grade products and risk of probiotic-
associated sepsis.

o ESPGHAN 2020: Conditionally recommends specific strains for NEC reduction if high-
quality products are locally available.

o Enteral Feeding: Reduces time to reach full enteral feeds.
¢ Infantile Colic:

o Lactobacillus reuteri (DSM 17938) significantly reduces crying time in exclusively
breastfed infants.
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o Ineffective in formula-fed infants.

Pediatric Applications
e Acute Gastroenteritis (AGE):
o Reduces duration of diarrhea by ~24 hours if started early.
o First-line strains: Lactobacillus rhamnosus GG (LGG) and Saccharomyces boulardii.
e Antibiotic-Associated Diarrhea (AAD) Prevention:
o Co-administration with antibiotics reduces AAD risk.
o First-line strains: LGG or S. boulardii.
e Clostridioides difficile Infection (CDI):
o S. boulardiiis used as an adjunct to standard antibiotics to prevent recurrence.
e Irritable Bowel Syndrome (IBS):

o Improves global symptoms and abdominal pain (specifically LGG and VSL#3 multi-
strain).

e Allergy & Atopy:

o Maternal (prenatal) and infant (postnatal) supplementation may reduce the incidence of
atopic dermatitis (eczema).

o No proven benefit for asthma or allergic rhinitis prevention.
Highly Tested Strain-Specific Associations
e LGG: AGE, AAD prevention.

e Saccharomyces boulardii: AAD, C. difficile diarrhea (Note: it is a yeast, not affected by
antibiotics).

¢ Lactobacillus reuteri: Infantile colic (breastfed).

o VSL#3 (8-strain mixture): Ulcerative colitis (pouchitis maintenance), IBS.

o Bifidobacterium + Lactobacillus combinations: NEC prevention in preterms.
Contraindications & Red Flags

e Central Venous Catheters: High risk of fungemia (S. boulardii) or bacteremia.

¢ Immunocompromised State: Primary immunodeficiencies, active chemotherapy, post-
transplant.

e Structural Heart Disease: Risk of endocarditis.

« Short Bowel Syndrome: Risk of D-lactic acidosis (from Lactobacillus species) and bacterial
overgrowth.

o Critically IW/ICU Patients: Risk of transmigration across compromised gut barrier.
Exam Summary

¢ Rule of Thumb: Probiotic efficacy is strictly strain-specific and dose-dependent.
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AAP 2021 Trap: Routine use in ELBW (<1000g) is currently not recommended by AAP due to
fatal probiotic-sepsis reports from contaminated non-FDA regulated supplements.

Must-know matches: L. reuteri = breastfed colic; S. boulardii = C. diff/AAD; LGG = AGE.

Major Contraindication: Never give S. boulardii (yeast) to a child with a central line (risk of
fatal fungemia).

Mechanism Buzzwords: Competitive exclusion, SCFA production, sIgA stimulation, tight
junction enhancement.

24. Role of prenatal diagnosis in prevention of pediatric diseases

Subject: Neonatology

Definition & Goals

Definition: Detection of structural, genetic, metabolic, or hematologic fetal abnormalities
before birth.

Goals: Enable informed decision-making, facilitate in-utero therapy, optimize delivery
timing/location, and prepare for immediate postnatal resuscitation.

Indications for Prenatal Diagnosis

Advanced maternal age (=35 years)

Previous child with chromosomal/genetic/metabolic disorder
Parents are known carriers of a genetic trait (e.g., Thalassemia, SMA)
Abnormal maternal serum screening or fetal ultrasound

History of recurrent miscarriages

Teratogen exposure (drugs, radiation, TORCH infections)

Diagnostic Modalities

Non-Invasive Screening:

o First Trimester (11-13 weeks): Combined test (Nuchal Translucency + PAPP-A + free 8-
hCG).

o Second Trimester (15-20 weeks): Quadruple screen (AFP, hCG, Estriol, Inhibin-A).

o NIPT (Cell-free DNA): ACOG 2020 Update: Recommended as an option for all pregnant
women; highest sensitivity/specificity for Trisomies 21, 18, 13 and sex chromosome
aneuploidies.

Non-Invasive Imaging:
o Targeted USG (Level Il anomaly scan at 18-20 weeks).
o Fetal Echocardiography (18-22 weeks) for structural heart defects.

o Fetal MRI: For complex neurosonography (e.g., corpus callosum agenesis) and airway
assessment.

Invasive Diagnostic (Confirmatory):
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o Chorionic Villus Sampling (CVS): 10-13 weeks (risk of limb reduction defects if done <10
weeks).

o Amniocentesis: 15-20 weeks (gold standard for karyotyping/microarray).

o Cordocentesis (PUBS): >18 weeks (rapid karyotype, fetal anemia assessment).
Role in Prevention & Management (Core)
1. Primary Prevention (Avoidance of Disease)

e Preimplantation Genetic Testing (PGT): IVF selection of unaffected embryos for known carrier
parents (e.g., Cystic Fibrosis, Duchenne Muscular Dystrophy).

e Medical Termination of Pregnancy (MTP): Option offered for lethal anomalies (e.g.,
anencephaly, bilateral renal agenesis) or severe debilitating conditions (e.g., Trisomy 13/18,
Tay-Sachs).

o Update (India): MTP Amendment Act 2021 allows termination up to 24 weeks for severe
anomalies; >24 weeks requires State Medical Board approval.

2. In-Utero Medical Therapy

o« Congenital Adrenal Hyperplasia (CAH): Maternal dexamethasone starting <9 weeks prevents
virilization of an affected female fetus.

o Fetal Arrhythmias (SVT/Atrial Flutter): Maternal administration of digoxin, flecainide, or
sotalol.

o Fetal Hypothyroidism/Goiter: Intra-amniotic thyroxine injections to prevent airway
obstruction and cretinism.

¢ Neonatal Alloimmune Thrombocytopenia (NAIT): Maternal IVIG and corticosteroids to
prevent fetal intracranial hemorrhage.

e Neural Tube Defects (NTDs): Periconceptional folic acid (400 mcg/day or 4 mg/day for high-
risk) is the ultimate prenatal prevention.

3. In-Utero Surgical Interventions

e Twin-Twin Transfusion Syndrome (TTTS): Fetoscopic laser photocoagulation of placental
anastomoses.

o Myelomeningocele (Spina Bifida): Open or fetoscopic repair at 19-25 weeks. (MOMS Trial:
Halves the need for VP shunt and improves motor outcomes).

e Lower Urinary Tract Obstruction (LUTO): Vesicoamniotic shunting for posterior urethral
valves to prevent Potter sequence (pulmonary hypoplasia).

e Congenital Diaphragmatic Hernia (CDH): FETO (Fetoscopic Endoluminal Tracheal Occlusion)
promotes lung growth.

« Fetal Anemia (Rh Isoimmunization/Parvovirus): Intrauterine blood transfusion via umbilical
vein.

4. Optimization of Delivery & Postnatal Care
o Tertiary Care Triage: Planned delivery in a center with Level lll/IV NICU and pediatric surgery

(e.g., Gastroschisis, CDH).
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o« EXIT Procedure (Ex Utero Intrapartum Treatment): Maintenance of uteroplacental circulation
while securing the fetal airway (e.g., large cervical teratoma, cystic hygroma).

e Prostaglandin E1 (PGE1) Readiness: Immediate postnatal infusion for prenatally diagnosed
duct-dependent heart lesions (e.g., Transposition of Great Arteries, Hypoplastic Left Heart
Syndrome) to prevent sudden cardiovascular collapse.

e Avoidance of Trauma: Planned elective Cesarean for massive fetal hydrocephalus,
osteogenesis imperfecta, or large sacrococcygeal teratoma.

Ethical & Legal Pitfalls
o PCPNDT Act (India): Strict prohibition of prenatal sex determination to prevent female feticide.

e Counseling: Must be non-directive. Provide recurrence risks and connect parents with support
groups.

Exam Summary: Must-Write Points
 NIPT is the most sensitive screening tool currently available for common aneuploidies.

e Prenatal diagnosis allows in-utero medical therapy (e.g., Dexamethasone for CAH, Digoxin for
SVT).

e Allows in-utero surgery (e.g., Laser for TTTS, MOMS-protocol repair for Myelomeningocele).
e Enables the EXIT procedure for securing compromised fetal airways before cord clamping.

o Facilitates immediate postnatal life-saving interventions (e.g., PGE1 for duct-dependent
CHD) and prevents unexpected catastrophic collapse in the delivery room.

25. Diagnosis of fetal disease and prenatal diagnosis
Subject: Neonatology
Definition

e Identification of structural abnormalities, genetic syndromes, or physiological fetal
compromises in utero.

o Divided into Screening (risk assessment) and Diagnostic (definitive confirmation) modalities.
Indications

¢ Advanced maternal age (=35 years).

e Previous child with chromosomal anomaly, structural defect, or genetic disease.

o Parental carrier of genetic disorder (e.g., Thalassemia, balanced translocation).

¢ Abnormal maternal screening (biochemical or ultrasound).

e Maternal teratogen exposure (drugs, radiation, TORCH infections).

e Maternal disease (e.g., pre-gestational diabetes mellitus, SLE).
Non-Invasive Screening: Biochemical & cfDNA

e First Trimester (11-13$"{+6}$ weeks):

o Dual Marker: Pregnancy-Associated Plasma Protein A (PAPP-A) + free B-hCG.
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o Combined with USG Nuchal Translucency (NT) for Trisomy 21 (T21), 18, 13 risk.

e Second Trimester (15-20 weeks):

o Quadruple Marker: Maternal serum Alpha-Fetoprotein (MSAFP), B-hCG, Unconjugated
Estriol (UE3), Inhibin-A.

o Patternin T21: High hCG/Inhibin-A; Low MSAFP/UE3 (Mnemonic: HI are High).

o High MSAFP: Neural tube defects (NTD), abdominal wall defects, multiple gestation.
¢ Non-Invasive Prenatal Testing (NIPT / cfDNA):

o Timing: From 10 weeks gestation.

o Mechanism: Analyzes cell-free fetal DNA in maternal blood.

o Utility: Highest sensitivity/specificity screening for 721, T18, T13, and sex chromosome
aneuploidies.

o Caveat: Itis a screening test; positive results mandate invasive diagnostic confirmation.
Non-Invasive Imaging

e Levell USG (11-13$~{+6}$ weeks): Viability, dating, chorionicity (twins), NT measurement,
nasal bone presence.

e Levelll USG (18-22 weeks): Targeted Imaging for Fetal Anomalies (TIFFA scan). Detailed
structural survey.

 Fetal Echocardiography (18-22 weeks): Indicated for maternal pre-gestational DM, SLE,
teratogen exposure, or suspicious routine USG.

o Fetal Doppler: Middle Cerebral Artery (MCA) peak systolic velocity (screens for fetal
anemia/Rh isoimmunization); Umbilical artery (IUGR).

e Fetal MRI: Second/third trimester adjunct for brain anomalies (e.g., ventriculomegaly, corpus
callosum agenesis), posterior fossa defects, and congenital diaphragmatic hernia (lung volume
assessment).

Invasive Diagnostic Tests
e Chorionic Villus Sampling (CVS):
o Timing: 10-13 weeks.
o Sample: Placental tissue (reflects fetal genotype).
o Advantage: Early diagnosis; allows earlier, safer termination if needed.

o Risk: ~0.2% fetal loss; limb reduction defects if done $<10$ weeks. Cannot detect NTDs
(no amniotic fluid).

¢ Amniocentesis:
o Timing: 15-20 weeks.
o Sample: Amniotic fluid (fetal desquamated cells, amniocytes).
o Utility: Cytogenetics, amniotic fluid AFP/Acetylcholinesterase (for NTDs), viral PCR
(CMV, Toxo).
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o Risk:~0.1-0.3% fetal loss, PROM, chorioamnionitis.

e Cordocentesis (Percutaneous Umbilical Blood Sampling - PUBS):
o Timing: $>20% weeks.
o Sample: Fetal blood from umbilical vein.

o Utility: Rapid karyotyping, fetal Hb/hematocrit (anemia), fetal platelets (NAIT), specific
IgM (infections).

o Risk: Highest fetal loss rate (1-2%), cord hematoma, bleeding.
Advanced Genetic Analysis (Post-Invasive Procedure)

o Karyotype: Standard for numerical aneuploidies and large structural rearrangements.
Turnaround: 1-2 weeks.

e FISH (Fluorescence In Situ Hybridization): Rapid (24-48 hours) for specific chromosomes
(13,18, 21,X,Y).

e Chromosomal Microarray (CMA):

o Update (ACOG/SMFM): Recommended as first-line test for any fetus with structural
anomalies on USG. Detects microdeletions/microduplications.

e Whole Exome Sequencing (WES): Used if CMA is non-diagnostic in a fetus with multiple
structural anomalies.

Preimplantation Genetic Testing (PGT)

e Performed during IVF before embryo transfer (Day 5 blastocyst biopsy).

e PGT-A: Screens for Aneuploidy.

e PGT-M: Tests for specific Monogenic disorders (e.g., Cystic Fibrosis, Thalassemia).
Fetal Therapy & Management (Brief)

¢ Medical: Maternal dexamethasone for CAH (prevents virilization), anti-arrhythmics for fetal
SVT (digoxin, flecainide).

e Surgical: Intrauterine transfusion (Rh isoimmunization), Laser photocoagulation (TTTS),
open/fetoscopic spina bifida repair.

e Termination: Governed by local laws (e.g., India MTP Amendment Act 2021 allows termination
up to 24 weeks for severe anomalies, and beyond 24 weeks with Medical Board approval).

Exam Summary: Must-Write Points

e NIPT/cfDNA is the most accurate screening test for common aneuploidies but requires
invasive confirmation if positive.

e CVS (1013 wks) allows early diagnosis but cannot detect NTDs; Amniocentesis (15-20
wks) is the standard diagnostic test.

e Chromosomal Microarray (CMA) is the current first-line genetic test for fetuses with structural
ultrasound anomalies.

e Always distinguish clearly between screening (Dual/Quad marker, USG, NIPT)
and diagnostic (CVS, Amnio, PUBS) modalities.
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Infectious Diseases

26. Tuberculosis in children: limitations of diagnosis and management of extrapulmonary
tuberculosis

Subject: Infectious Diseases
Definition & Etiology

o Definition: Tuberculosis involving organs other than the lung parenchyma (e.g., lymph nodes,
pleura, CNS, abdomen, osteoarticular).

e Etiology: Mycobacterium tuberculosis complex.

o Epidemiology: Accounts for 20-30% of all pediatric TB cases; lymphadenitis is the most
common EPTB site.

Pathophysiology
e Mechanism: Lymphohematogenous dissemination during primary pulmonary infection.

e Seeding: Bacilli lodge in highly vascular areas (Rich focus in CNS, subchondral bone, lymph
nodes).

e Activation: Reactivation occurs due to immature immunity (age <5 years) or
immunosuppression (HIV, malnutrition).

Clinical Features (Site-Specific)

e Lymphadenitis: Painless, progressively enlarging, matted cervical nodes; cold abscess or
sinus tract formation.

e CNS (TBM): Prodrome (fever, irritability) > Meningitic phase (cranial nerve palsies [CN I, VI],
vomiting) - Paralytic phase (coma, posturing).

¢ Pleural: Unilateral exudative effusion, pleuritic chest pain.

e Abdominal: "Doughy" abdomen, ascites, weight loss, intestinal strictures.

o Osteoarticular: Pott spine (gibbus deformity, paraplegia), monoarthritis (hip/knee).
Limitations of Diagnosis (Core Focus)

« Paucibacillary Nature: EPTB sites have extremely low bacterial loads; smear microscopy
sensitivity is dismal (<10-20%).

¢ Sample Acquisition: Requires invasive, painful procedures (lumbar puncture, lymph node
biopsy, joint aspiration); yielding adequate fluid volume in small children is difficult.

¢ Molecular Test Limits: Standard Xpert MTB/RIF has lower sensitivity in paucibacillary fluids
(e.g., pleural fluid, CSF) compared to sputum.

e Culture Delays: Mycobacterial Growth Indicator Tube (MGIT) culture takes 2-6 weeks;
treatment cannot be delayed in severe EPTB (e.g., TBM).

« Biomarker Confounders: Adenosine Deaminase (ADA) lacks specificity; false positives occur
in pyogenic/viral infections and lymphomas.
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¢ Immunological Tests: Mantoux/Tuberculin Skin Test (TST) and IGRA cannot differentiate latent
TB infection (LTBI) from active EPTB; often falsely negative in severe EPTB due to anergy.

¢ Imaging Non-specificity: Ultrasound, CT, or MRI findings (e.g., basal exudates, ascites) are
suggestive but never microbiologically confirmatory.

Diagnostic Approach (Overcoming Limitations)

e WHO/IAP Latest Update: Xpert MTB/RIF Ultra is the initial test of choice for CSF and tissue
biopsies (higher sensitivity than standard Xpert for paucibacillary EPTB).

o Histopathology: Caseating granulomas on biopsy remain the gold standard when
microbiology is negative.

e Pleural/Ascitic Fluid: Exudative, lymphocyte-predominant, high protein, ADA >40 |U/L.

e CSF Analysis: Cobweb coagulum, pleocytosis (100-500 cells, lymphocyte predominant), high
protein (>100 mg/dL), low glucose (<40 mg/dL or <50% of blood glucose).

Management of EPTB

e Principles: Multidrug therapy, weight-band dosing, adherence support, adjunctive steroids for
specific sites.

e Regimens & Duration (WHO/NTEP Guidelines):
o Standard EPTB (Lymph node, Pleural, Abdominal): 6 months total.

= Intensive Phase (IP): 2 months HRZE (Isoniazid, Rifampicin, Pyrazinamide,
Ethambutol).

= Continuation Phase (CP): 4 months HRE.
o Severe EPTB (CNS/TBM, Osteoarticular/Spine): 12 months total.
= Intensive Phase (IP): 2 months HRZE.
= Continuation Phase (CP): 10 months HRE.
e Adjunctive Corticosteroids:
o Indications: TBM and Tuberculous Pericarditis (mortality/morbidity benefit).

o Note: Routine steroids are no longer recommended for pleural TB unless massive
effusion causes severe respiratory distress.

o Dose: Oral Prednisolone 2 mg/kg/day (or IV Dexamethasone 0.4 mg/kg/day) for 4 weeks,
then taper over the next 4 weeks.

e Surgical Interventions:

o Lymph node: Needle aspiration for fluctuant nodes (avoid I&D/excision to prevent
chronic sinus tracts).

o CNS: Ventriculoperitoneal (VP) shunt for communicating/obstructive hydrocephalus.

o Spine: Decompression/stabilization if progressive neurological deficit, spinal instability,
or lack of response to medical therapy.

Complications & Prognosis
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e Complications: Hydrocephalus, stroke, intellectual disability (TBM); kyphosis, paraplegia (Pott
spine); constrictive pericarditis; infertility (genital TB).

e Prognosis: Excellent for lymph node/pleural TB. Poor for TBM if treatment is delayed to Stage llI
(comal/paralytic phase).

Prevention

e BCG Vaccine: Highly effective (up to 80%) in preventing severe childhood EPTB (TBM and
miliary TB).

+ TB Preventive Treatment (TPT): Isoniazid for 6 months (6H) or Isoniazid + Rifapentine for 3
months (3HP) for all close pediatric contacts of infectious TB cases, after ruling out active
disease.

Exam Summary: Must-Write Points

 Major Diagnostic Limitation: Paucibacillary nature combined with the need for invasive
sampling makes microbiological confirmation rare.

o Test of Choice: Xpert MTB/RIF Ultra is preferred for CSF/tissue due to enhanced sensitivity.

¢ Treatment Duration: 6 months (2HRZE + 4HRE) for most EPTB; 12 months (2HRZE + 10HRE)
for CNS and Bone TB.

e Steroids: Mandatory in TBM and TB pericarditis (Prednisolone 2 mg/kg/day for 4 weeks + 4
weeks taper).

o Surgery Trap: Never incise and drain a TB lymph node; aspirate only, to prevent chronic sinus
formation.

27. Drug resistant tuberculosis in children
Subject: Infectious Diseases
Definitions (WHO 2021 Updates)
e Mono-resistant TB: Resistance to one first-line anti-TB drug only.

¢ Poly-resistant TB: Resistance to >1 first-line drug, but not both Isoniazid (H) and Rifampicin

(R).
« MDR-TB: Resistance to both Isoniazid (H) and Rifampicin (R).
« RR-TB: Rifampicin-resistant TB (managed identically to MDR-TB).
e Pre-XDR-TB: MDR/RR-TB + resistance to any Fluoroquinolone (FQ).

o XDR-TB: Pre-XDR-TB + resistance to at least one Group A drug (Bedaquiline or
Linezolid). (Update: Injectables removed from definition).

Risk Factors (When to Suspect)
e Close contact with a known MDR/RR-TB case (most common cause in children).
e Failure to improve clinically or radiologically after 2-3 months of first-line ATT.

e Sputum/gastric aspirate remains smear-positive after 2 months of ATT.
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e Relapse, treatment failure, or treatment default.

e Child with TB living in a high MDR-TB prevalence setting.
Pathogenesis & Clinical Features

e Pathogenesis: Primarily transmitted from infectious adults; primary resistance is more
common in children than acquired resistance. Pediatric TB is typically paucibacillary, making
bacteriological confirmation difficult.

e Clinical Features: Identical to drug-susceptible TB but progressive.
e Unremitting fever, persistent cough, progressive weight loss/failure to thrive despite ATT.

o Worsening radiological signs (new consolidations, cavities, expanding lymphadenopathy,
pleural effusions).

Diagnosis (WHO 2022 / NTEP Guidelines)
e Specimen Collection:
o Gastric aspirate (fasting, 2-3 consecutive days).
o Induced sputum (hypertonic saline).

o WHO 2022 Update: Stool is now a validated, non-invasive sample for Xpert MTB/RIF in
children.

o Bronchoalveolar lavage (BAL), lymph node aspirate, or CSF for extrapulmonary TB.
e Rapid Molecular Tests (First-line diagnostics):

o CBNAAT (Xpert MTB/RIF) / Truenat: Mandatory initial test for all pediatric TB suspects.
Detects M. tuberculosis and Rifampicin resistance simultaneously (results in 2 hours).

o Drug Susceptibility Testing (DST):
o First-Line LPA (Line Probe Assay): Detects H and R resistance mutations.
o Second-Line LPA: Detects FQ resistance.

o Liquid Culture (MGIT): Gold standard; required for phenotypic DST for newer drugs
(Bedaquiline, Linezolid, Delamanid).

e Clinical Diagnosis (Presumptive DR-TB): If a child is symptomatic and in close contact with a
proven DR-TB case, treat based on the source case's DST pattern, even if the child's samples
are culture/Xpert negative.

Management (Current WHO & IAP/NTEP Principles)
o Core Strategy: Never add a single drug to a failing regimen. Use at least 4 effective drugs.

¢ Major Update: Injectable agents (Kanamycin, Amikacin, Capreomycin) are phased out due to
severe ototoxicity. All-oral regimens are the standard of care.

e Drug Grouping (WHO):
o Group A (Include all 3): Levofloxacin/Moxifloxacin, Bedaquiline, Linezolid.

o Group B (Add 1 or both): Clofazimine, Cycloserine/Terizidone.
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o Group C (Add to complete regimen): Ethambutol, Delamanid, Pyrazinamide, PAS,
Ethionamide.

e Pediatric Age Updates (WHO 2022):
o Bedaquiline (BDQ): Now approved for all ages (Previously restricted to >6 years).
o Delamanid (DLM): Now approved for all ages (Previously restricted to >3 years).
e Standard Regimens:

o Shorter All-Oral Regimen (9-11 months): For MDR/RR-TB without FQ resistance or
severe extrapulmonary disease.

» Intensive phase (4-6 months): BDQ (for 6 mo) + Lfx/Mfx + Cfz + Z + E + H(high-
dose) + Eto.

» Continuation phase (5 months): Lfx/Mfx + Cfz + Z + E.

o Longer Individualized Regimen (18-20 months): For Pre-XDR, XDR, or severe
disseminated/CNS TB.

» Constructed using all Group A drugs + 1-2 Group B drugs + Group C drugs to
ensure at least 4 effective agents.

Monitoring & Complications

e ECG Monitoring: Mandatory at baseline and monthly. QTc prolongation is a major risk when
combining BDQ, DLM, FQs, and Clofazimine (Stop if QTc >500 ms).

o CBC Monitoring: Biweekly, then monthly for Linezolid (risk of myelosuppression, anemia,
thrombocytopenia).

e Neurological: Linezolid causes peripheral and optic neuropathy (limit duration to 6 months if
possible). Cycloserine causes psychosis/seizures (give Pyridoxine).

o Disease Complications: Bronchiectasis, destroyed lung syndrome, cor pulmonale, death.
Prevention (TPT - Tuberculosis Preventive Treatment)

e WHO/NTEP 2023 Update: Asymptomatic child contacts of MDR/RR-TB patients must receive
DR-TB preventive therapy after ruling out active disease.

¢ Regimen: Oral Levofloxacin daily for 6 months (often combined with Ethambutol depending
on local guidelines/source DST).

Exam Summary

e Definitions: XDR-TB is now Pre-XDR + resistance to Group A drugs (Bedaquiline/Linezolid);
injectables are no longer in the definition.

o Diagnosis: CBNAAT/Truenat is the mandatory first test. Stool Xpert is now validated for
pediatric use.

o Treatment: All-oral regimens are standard. Injectables are obsolete due to hearing loss.
¢ New Drugs: Bedaquiline and Delamanid are now approved for all pediatric age groups.

e Prophylaxis: MDR-TB child contacts receive 6 months of Levofloxacin TPT.
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28. ATT induced hepatitis in children

Subject: Infectious Diseases

Definition & Diagnostic Criteria
e Drug-Induced Liver Injury (DILI) secondary to first-line Anti-Tubercular Therapy (ATT).
o Diagnostic Criteria (NTEP/WHO):

o ALT/AST >3x Upper Limit of Normal (ULN) with symptoms (anorexia, hausea, vomiting,
abdominal pain) OR

o ALT/AST >5x ULN without symptoms OR
o Total Bilirubin >1.5 mg/dL (or clinical jaundice).

e Trap: Transient asymptomatic asymptomatic elevation of ALT (<8x ULN) is a common
"adaptation" phenomenon (especially with Isoniazid) and does not require stopping ATT.

Etiology & Risk Factors
e Culprit Drugs: Pyrazinamide (Z) > Isoniazid (H) > Rifampicin (R).
o Patient Risk Factors:
o Severe Acute Malnutrition (SAM) / Hypoalbuminemia.
o Age <5years or disseminated/severe TB.
o Pre-existing liver disease (HBV, HCV, Wilson disease).
o HIV co-infection or concurrent hepatotoxic drugs (e.g., Antiretrovirals, Acetaminophen).

o Genetics: Slow acetylators (NAT2 gene polymorphism) accumulate toxic Isoniazid
metabolites.

Pathophysiology

e Isoniazid (H): Hepatocellular necrosis via toxic metabolites (hydrazine and acetylhydrazine)
binding to hepatic macromolecules.

o Rifampicin (R): Potent CYP450 enzyme inducer; accelerates production of toxic INH
metabolites. Can also cause dose-independent cholestasis.

e Pyrazinamide (Z): Dose-dependent direct hepatocellular toxicity. Has the longest half-life and
delayed recovery.

Clinical Features

e Prodrome: Anorexia (earliest sign), nausea, vomiting, unexplained lethargy, right upper
quadrant pain.

o lcteric Phase: Scleral icterus, dark urine, pale stools, tender hepatomegaly.

¢ Red Flags (Impending Acute Liver Failure): Altered sensorium (encephalopathy), bleeding
diathesis, shrinking liver span, hypoglycemia.

Diagnosis & Investigations
e Liver Function Tests: Total and direct bilirubin, ALT, AST, ALP, Serum Albumin.

e« Coagulation Profile: PT/INR (most sensitive marker for acute synthetic dysfunction).
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¢ Rule Out Mimics: Viral markers (IgM HAV, HBsAg, anti-HCV, IgM HEV), Dengue serology,
Malaria smear.

e Imaging: USG Abdomen to rule out biliary obstruction, focal lesions, or pre-existing cirrhosis.
Management Algorithm (IAP/NTEP Guidelines)
e 1.Immediate Action:

o Stop all hepatotoxic drugs (H, R, Z) immediately upon clinical suspicion or lab
confirmation.

e 2. Interim "Liver-Safe" Regimen:
o Do notleave severe TB untreated.

o Start: Streptomycin (S) + Ethambutol (E) + Fluoroquinolone
(Levofloxacin/Moxifloxacin).

e 3. Monitoring:

o Clinical assessment and LFTs every 3-7 days.

o Provide supportive care (IV fluids, dextrose for hypoglycemia, Vitamin K if PT prolonged).
e 4. Reintroduction Strategy:

o Prerequisite: Wait until symptoms resolve completely AND ALT <2x ULN AND Bilirubin
normalizes.

o Method: Sequential reintroduction, one drug at a time, spaced 3-7 days apart.
o Order of Reintroduction: Rifampicin 2 Isoniazid > Pyrazinamide.

» Start R (least hepatotoxic alone). If tolerated for 3-7 days, add H.

» |[fHistolerated, addZ.

o Modification: If hepatitis was severe (ALF/encephalopathy), do not reintroduce
Pyrazinamide. Continue modified regimen (e.g., 2HRE/7HR).

Complications

e Acute Liver Failure (ALF).

¢ Hepatic Encephalopathy.

e Acquired Coagulopathy.

e TBtreatmentfailure, relapse, or acquired drug resistance due to treatment interruptions.
Prognosis

e Generally reversible if offending drugs are stopped promptly.

¢ Recovery from Pyrazinamide-induced hepatitis takes the longest.

e Progression to ALF carries a high mortality rate without liver transplantation.
Prevention

e« Baseline LFTs: Mandatory for high-risk children (SAM, HIV, pre-existing liver disease) before
starting ATT.
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e Dosing: Strict adherence to weight-band dosing to prevent accidental overdose.

e Counseling: Educate parents to stop ATT and report immediately if the child develops
vomiting, loss of appetite, or yellow eyes.

Exam Summary

e Criteria: Stop ATT if ALT >3x ULN with symptoms, ALT >5x ULN without symptoms, or Bilirubin
>1.5 mg/dL.

e Toxicity Rank: Pyrazinamide > Isoniazid > Rifampicin.
o Immediate Step: Halt H, R, Z; start interim liver-safe regimen (S + E + Lfx).

¢ Reintroduction: Wait for ALT <2x ULN. Reintroduce sequentially: Rifampicin first, Isoniazid
second. Avoid Pyrazinamide if prior hepatitis was severe.

o Differentiation: Do not stop ATT for asymptomatic, mild transaminitis (<3x ULN) as it reflects
hepatic adaptation, primarily to Isoniazid.

29. Scrub Typhus in children: clinical features and management

Subject: Infectious Diseases

Basics
e Agent: Orientia tsutsugamushi (an obligate intracellular Gram-negative bacterium).
e Vector: Larval stage (chigger) of Trombiculid mites.
* Reservoir: Rodents.

o Epidemiology: "Tsutsugamushi Triangle" (Asia-Pacific region, highly endemic in India,
especially post-monsoon).

Pathophysiology
e Inoculation: Chigger bite > focal necrosis at bite site (eschar).
o Dissemination: Hematogenous and lymphatic spread.

¢ Mechanism: Targets endothelial cells and macrophages > widespread focal vasculitis and
perivasculitis.

e Consequence: Increased capillary permeability, microvascular leakage, microinfarcts, and
multiorgan dysfunction (MODS).

Clinical Features
¢ Incubation Period: 6-21 days.
e Classic Triad: Prolonged fever + Maculopapular rash + Eschar.
e Fever: High-grade, continuous, unresponsive to standard antipyretics or beta-lactams.
e Eschar:

o Pathognomonic sign (seen in 20-50% of Indian children).
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o Painless, non-pruritic, punched-out ulcer with a black necrotic crust and erythematous
halo.

o Exam Trap: Must search hidden areas (groin, axilla, genitalia, behind ears, skin folds).
e Rash: Maculopapular, appears on day 4-5, starts on trunk and spreads to extremities.

e Systemic Signs: Regional lymphadenopathy (draining eschar site) progressing to generalized,
hepatosplenomegaly.

o Capillary Leak Signs: Facial edema, pedal edema, ascites, pleural effusion.
Diagnosis
o BasicLabs:
o Thrombocytopenia, leukopenia (early) or leukocytosis (late).
o Transaminitis (elevated SGOT/SGPT), hypoalbuminemia.
o Elevated CRP.
e Serology:

o IgM ELISA: Investigation of choice in clinical practice. Highly sensitive/specific after day
5-7 of fever.

o IFA (Indirect Fluorescent Antibody): Gold standard, but expensive and requires
expertise.

o Weil-Felix Test: Agglutination to Proteus mirabilis OX-K strain. Low
sensitivity/specificity; historically significant but largely replaced by ELISA.

¢ Molecular: PCR of blood, buffy coat, or eschar tissue (useful in the first 5 days before
antibodies form).

Management
¢ First-Line Therapy:
o Doxycycline: 4.5 mg/kg/day in 2 divided doses (Max 200 mg/day).

o Update (AAP Red Book/IAP): Doxycycline is the drug of choice for rickettsial
diseases even in children <8 years. Short courses (<21 days) do not cause dental
staining.

e Alternative Therapy:
o Azithromycin: 10 mg/kg/day once daily (Max 500 mg/day).

o Indications: Pregnant adolescents, known doxycycline allergy, or areas with
documented Orientia doxycycline resistance (e.g., parts of Thailand/India).

 Duration: 7-10 days (or until at least 3 days after defervescence). Rapid defervescence within
48 hours of starting Doxycycline is highly suggestive of the diagnosis.

e Severe/Complicated Cases (ICU):
o IV Doxycycline or IV Azithromycin.

o IV Chloramphenicol (50-100 mg/kg/day) is a historical alternative for severe CNS
disease.
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o Supportive care for ARDS (mechanical ventilation) and shock (fluids, inotropes).

Complications
e Pulmonary: ARDS, interstitial pneumonia (most common cause of mortality).
¢ Neurological: Meningoencephalitis, seizures, cranial nerve palsies.
¢ Renal: Acute Kidney Injury (AKI).
¢ Hematological: Hemophagocytic Lymphohistiocytosis (HLH), DIC.
e Cardiac: Myocarditis.
Prognosis & Prevention

e Prognosis: Excellent with early treatment (defervescence in 24-48 hours). Mortality can reach
30% if untreated or complicated by ARDS/MODS.

e Prevention:
o Novaccine available.
o Avoid sitting/lying on bare ground or grass in endemic areas.

o Use DEET-based insect repellents and permethrin-treated clothing.

Exam Summary

e Buzzwords: Orientia tsutsugamushi, chigger bite, painless black eschar in skin folds, Weil-
Felix OX-K positive.

e Pathology: Endothelial invasion leading to generalized vasculitis and capillary leak.
o Diagnosis: IgM ELISA after day 5 of fever.

¢ Treatment: Doxycycline is first-line for all ages; rapid defervescence within 48h is
characteristic. Azithromycin is the primary alternative.

e Complications: ARDS and meningoencephalitis are the primary causes of morbidity/mortality.

30. Viral exanthems in children: clinical features and diagnosis, also briefly discuss measles and
varicella

Subject: Infectious Diseases
VIRAL EXANTHEMS IN CHILDREN
Overview & Pathogenesis

o Definition: Widespread eruptive skin rash (exanthem) often accompanied by mucosal lesions
(enanthem) occurring as a manifestation of a systemic viral infection.

¢ Pathogenesis: Results from either direct viral dissemination to the skin (e.g., Varicella,
Enteroviruses) or an immune response/immune complex deposition in the skin (e.g., Measles,
Parvovirus B19).

General Diagnostic Approach
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e Rash Morphology: Maculopapular (Measles, Rubella), Vesicular (Varicella, HFMD),
Petechial/Purpuric (Dengue, severe Enterovirus).

o Rash Distribution:

o Centrifugal (spreads outward): Measles, Rubella.

o Centripetal (concentrated on trunk): Varicella.

o Acral (palms/soles): Hand-Foot-Mouth Disease (HFMD).
e Fever-Rash Relationship:

o Rash with peak fever: Measles.

o Rash after fever abruptly resolves: Roseola Infantum.

MEASLES (Rubeola / First Disease)
Etiology & Transmission
e Agent: RNA virus, Paramyxoviridae family (Morbillivirus).
o Transmission: Airborne respiratory droplets; highly contagious (RO = 12-18).
e Incubation: 10-14 days.
Clinical Features
e Prodrome (2-4 days): High fever, and the "3 Cs": Cough, Coryza, Conjunctivitis.

e Enanthem: Koplik spots (pathognomonic) — 1mm grey-white "grains of sand" on an
erythematous base on buccal mucosa opposite lower molars; appears 48h before rash, fades
as rash peaks.

¢ Exanthem: Erythematous, maculopapular rash.
o Progression: Cephalocaudal (starts at hairline/behind ears > face » trunk > extremities).
o Characteristics: Confluent on face/trunk, discrete on extremities.

o Resolution: Fades in the same order of appearance, leaving branny desquamation and
brownish hyperpigmentation.

Diagnosis
e Clinical: Primarily clinical diagnosis in endemic areas.
¢ Confirmation: Measles-specific IgM antibodies in serum (detectable >3 days post-rash).
e Molecular: RT-PCR of throat/nasopharyngeal swab or urine.
Management
e Supportive: Antipyretics, hydration, nutritional support.
¢ Specific Therapy: Vitamin A (reduces morbidity, blindness, and mortality).

o Dosing (Days 1 and 2): <6 months: 50,000 IU; 6-11 months: 100,000 IU; 212 months:
200,000 IU. Give a 3rd dose on Day 14-28 if clinical signs of Vitamin A deficiency exist.

Complications
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Respiratory: Pneumonia (Giant cell/Hecht pneumonia or secondary bacterial) - most
common cause of death.

ENT: Otitis Media (most common overall complication).

CNS: Acute disseminated encephalomyelitis (ADEM), Subacute sclerosing panencephalitis
(SSPE - late, fatal neurodegenerative complication occurring 7-10 years later).

Prevention

Vaccine: Live-attenuated (MR or MMR).

o IAP/NIS Schedule: 9 months, 15 months, and 4-6 years.

VARICELLA (Chickenpox)

Etiology & Transmission

Agent: Varicella-Zoster Virus (VZV / HHV-3).
Transmission: Aerosolized droplets and direct contact with vesicular fluid.

Incubation: 14-21 days.

Clinical Features

Prodrome: Mild fever, malaise, anorexia (1-2 days before rash).
Exanthem:

o Distribution: Centripetal (starts on trunk/scalp - spreads to face and extremities).
Spares palms/soles.

o Evolution: Macule » Papule > Vesicle ("dew drop on a rose petal") » Pustule » Crust.

o Pathognomonic: Pleomorphism (lesions in all stages of development are present
simultaneously). Highly pruritic.

Diagnosis

Clinical: Classic pleomorphic rash.
Bedside: Tzanck smear (shows multinucleated giant cells — low sensitivity/specificity).

Gold Standard: PCR of vesicular fluid.

Management

Supportive: Calamine lotion, oral antihistamines for pruritus. Daily bathing to prevent
secondary infection.

Contraindication: Avoid salicylates (Aspirin) due to risk of Reye syndrome. Avoid NSAIDs
(increases risk of severe necrotizing skin infections).

Antiviral (Oral Acyclovir 20mg/kg/dose QID for 5 days): Start within 24 hours of rash onset.

o Indications (AAP Guidelines): Age >12 years, chronic cutaneous/pulmonary disease,
long-term salicylate therapy, short, intermittent, or aerosolized corticosteroids.

o IV Acyclovir: Immunocompromised patients, severe complications (pneumonia,
encephalitis).
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Complications

o Skin: Secondary bacterial infection (Group A Strep/Staph aureus) - most common.
e CNS: Acute cerebellar ataxia (1 in 4000; benign, self-resolving), Encephalitis.
e Respiratory: Varicella pneumonia (more common in adults and immunocompromised).
Prevention
e Vaccine: Live-attenuated (given at 15 months and 4-6 years per IAP).
e Post-Exposure Prophylaxis (PEP):
o Vaccine: Within 3-5 days of exposure for susceptible healthy individuals.

o Varicella Zoster Immune Globulin (VZIG): Within 10 days of exposure for high-risk
individuals (immunocompromised, pregnant women, premature infants, newborns
whose mothers developed varicella 5 days before to 2 days after delivery).

OTHER HIGH-YIELD EXANTHEMS (Brief Overview)

¢ Rubella (German Measles): Maculopapular rash lasting 3 days. Tender
postauricular/suboccipital lymphadenopathy. Forschheimer spots (petechiae on soft palate).
Risk of Congenital Rubella Syndrome (CRS).

o Erythema Infectiosum (Fifth Disease): Parvovirus B19. "Slapped cheek" appearance followed
by a lacy, reticular rash on extremities. Can cause aplastic crisis in chronic hemolytic anemias
(e.g., Sickle cell).

¢ Roseola Infantum (Sixth Disease): HHV-6 and HHV-7. High fever for 3-4 days; rash
appears only after fever drops abruptly. Frequently associated with febrile seizures.

e Hand, Foot, and Mouth Disease (HFMD): Coxsackievirus A16, Enterovirus A71. Painful oral
ulcers + vesicles on palms, soles, and buttocks.

EXAM SUMMARY (Must-Write Points)

¢ Measles triad: Cough, coryza, conjunctivitis + Koplik spots. Rash spreads cephalocaudally;
desquamates.

o Vitamin A: Mandatory in measles management to reduce mortality and blindness.
« Varicella hallmark: Centripetal, pleomorphic rash (macules, vesicles, crusts simultaneously).

e Acyclovirin Varicella: Not for healthy children <12 years; reserved for teens, adults, and high-
risk groups (start <24h).

 Reye Syndrome warning: Never use Aspirin for fever control in Varicella (or Influenza).

¢ Roseola clue: Rash appears after defervescence.

31. Dengue classification clinical manifestations and laboratory diagnosis
Subject: Infectious Diseases

Basics & Etiology
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e Agent: Dengue virus (DENV 1, 2, 3, 4); single-stranded RNA Flavivirus.

o Vector: Aedes aegypti (primary, day-biting, urban) and Aedes albopictus.
¢ Incubation Period: 3-14 days (typically 4-7 days).

WHO 2009 Classification Previously classified as Dengue Fever (DF), Dengue Hemorrhagic Fever
(DHF), and Dengue Shock Syndrome (DSS). Now universally classified into 3 categories for better
triage:

o Dengue without Warning Signs: Fever with 2 of the following: nausea/vomiting, rash,
aches/pains, tourniquet test positive, leukopenia.

« Dengue with Warning Signs: Requires strict observation and medical intervention.

o Severe Dengue: Defined by severe plasma leakage, severe bleeding, or severe organ
impairment.

Clinical Manifestations (By Phase)

e 1. Febrile Phase (Days 1-3):
o Sudden onset high-grade fever (biphasic or "saddleback" pattern).
o Severe headache, retro-orbital pain.
o Myalgia and bone/joint pain ("Break-bone fever").
o Transient macular/blanching rash.
o Positive Tourniquet test (=10 petechiae per square inch).

e 2, Critical Phase (Days 3-7):

o Begins at defervescence (temperature drops to 37.5-38°C); this is the most dangerous
period.

o Systemic vascular leak syndrome driven by endothelial dysfunction (not necrosis).
o Warning Signs (Must-write):

= Abdominal pain or tenderness.

» Persistent vomiting.

» Clinical fluid accumulation (pleural effusion, ascites).

= Mucosal bleeding.

= Lethargy, restlessness.

= Liverenlargement>2cm.

= Lab: Concurrent ® Hematocrit (Hct) with rapid ¥ in Platelet count.

e« 3.Recovery Phase (Days 7-10):

o Gradual reabsorption of extravascular fluid.

o Classicrash: "Isles of white in a sea of red" (confluent erythematous rash with small
spared islands).

o Generalized pruritus, bradycardia, profound fatigue.
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Severe Dengue Manifestations

o Severe Plasma Leakage: Leads to shock (DSS) or fluid accumulation with respiratory distress.
e Severe Bleeding: Evaluated by clinician (e.g., Gl bleed, intracranial bleed).
e Severe Organ Involvement:
o Liver: AST or ALT > 1000 U/L.
o CNS: Impaired consciousness (Dengue encephalopathy).
o Heart/Other: Myocarditis, acute kidney injury.
Laboratory Diagnosis
e Specific Virological Tests (Timing is critical):

o NS1 Antigen (ELISA/Rapid): Test of choice for Days 1-5. Highly specific; confirms
acute infection.

o RT-PCR: Detects viral RNA (Days 1-5). Used for serotyping.

o IgM MAC-ELISA: Becomes positive after Day 5. Test of choice in the late
critical/recovery phase.

o 1gG ELISA: Indicates past infection. A high titer in the acute phase indicates a
secondary dengue infection (highest risk for severe dengue).

e Supportive Hematology & Biochemistry:

o CBC: Leukopenia (earliest sign) » Thrombocytopenia (<100,000/mm?®) > Rising
Hematocrit.

o Hematocrit (Hct): A rise of 220% above baseline defines objective plasma leakage.
o Liver Function Tests: Mild to moderate transaminitis; characteristically AST > ALT.
o Coagulation: Prolonged aPTT/PT, hypofibrinogenemia in severe bleeding/DIC.

e Imaging:

o USG Abdomen: Gallbladder wall edema (earliest sonographic sign of plasma leak),
minimal ascites.

o Chest X-Ray: Right-sided pleural effusion (most common).
Management Principles (Briefly)

e Group A (Outpatient): Adequate oral hydration (ORS), Paracetamol. Contraindicated: NSAIDs,
Aspirin, IM injections.

e Group B (Inpatient - Warning Signs): Isotonic crystalloids (Normal Saline or Ringer's Lactate).
Titrate IV fluids strictly to maintain urine output (0.5 ml/kg/hr) and stabilize Hct.

e Group C (Severe Dengue/Shock): Immediate fluid resuscitation (10-20 ml/kg bolus over 15—
30 mins). Switch to Colloids (Dextran/Starch) if refractory. Blood transfusion only if significant
overt or concealed bleeding (suspect if Hct drops without clinical improvement).

Complications

e Dengue Shock Syndrome (DSS).
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e Hemophagocytic Lymphohistiocytosis (HLH) / Macrophage Activation Syndrome (MAS).

e Expanded Dengue Syndrome (unusual manifestations like transverse myelitis, Guillain-Barré
syndrome, ARDS).

Exam Summary

e Crucial transition: The highest risk of shock occurs during defervescence (Days 3-4), not
during peak fever.

o Diagnostic trap: Use NS1 Ag for Days 1-5; use IgM antibodies after Day 5.
e Classic labs: Leukopenia precedes thrombocytopenia; AST is typically higher than ALT.

o Hallmark of severity: Plasma leakage (evidenced by 220% Hct rise, ascites, pleural effusion,
gall bladder wall edema), driven by secondary infection (antibody-dependent enhancement).

32. Challenges of dengue vaccination

Subject: Infectious Diseases

Basics
e Pathogen: Dengue virus (DENV), Flaviviridae family, single-stranded RNA.
e Serotypes: 4 distinct serotypes (DENV 1-4).

¢ Immunity: Infection provides lifelong homotypic immunity (same serotype) but only transient
(2-3 months) heterotypic immunity.

Immunological Challenges

¢ Antibody-Dependent Enhancement (ADE): The most critical hurdle. Non-neutralizing
antibodies from a primary infection (or vaccination in a seronegative person) bind to a new
serotype.

e Mechanism of ADE: Virus-antibody complex binds to Fcy receptors on
macrophages/monocytes - facilitates viral entry > massive viral replication - cytokine storm >
Severe Dengue (DHF/DSS).

¢ Vaccine as Primary Infection: Vaccinating a seronegative individual sensitizes them; a
subsequent wild-type infection acts as a "secondary" infection, triggering ADE.

+ ViralInterference: In live-attenuated tetravalent vaccines, one serotype often replicates faster
and dominates the immune response, leading to unbalanced protection.

e« Correlates of Protection: Lack of a defined minimum neutralizing antibody titer that
guarantees clinical protection.

Current Vaccines & Specific Hurdles
e CYD-TDV (Dengvaxia - Sanofi):
o Structure: Recombinant yellow fever 17D backbone with DENV envelope proteins.
o Efficacy: Poor against DENV-2.
o Major Trap: Increased risk of severe dengue in seronegative children.

e TAK-003 (Qdenga - Takeda) [WHO Prequalified 2024]:
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o Structure: Live-attenuated DENV-2 backbone with structural proteins of DENV 1, 3, 4.

o Advantage: Less risk to seronegatives; approved for ages =4 years.

o Challenge: Variable efficacy (high for DENV-1 & 2, much lower/uncertain for DENV-3 &
4).

Diagnostic & Operational Challenges

Pre-Vaccination Screening Strategy (WHO mandated for CYD-TDV):
o Must confirm past dengue infection before administering Dengvaxia.

o Hurdle: Requires highly sensitive and specific point-of-care rapid diagnostic tests
(RDTs).

o False Positives: Vaccinating a false-positive (actually seronegative) puts them at risk of
ADE.

Cross-Reactivity: Flaviviruses (Zika, Japanese Encephalitis, Yellow Fever) cross-react on IgG
serology, making accurate pre-screening difficult in endemic areas.

Age Restrictions: Highest morbidity/mortality is often in infants and young children, but CYD-
TDV is restricted to 9-45 years due to ADE risk in younger (predominantly seronegative)
cohorts.

Waning Immunity: Protection declines over time, potentially converting a protective antibody
level into a sub-neutralizing level, theoretically increasing late ADE risk.

Current WHO / IAP Recommendations

CYD-TDV: Recommended only in highly endemic areas for individuals 9-45 years with
documented prior DENV infection (seropositive).

TAK-003: WHO SAGE (2023) recommended introduction in settings with high dengue burden
and transmission intensity for children aged 6-16 years (optimal age 9-12), without requiring
pre-vaccination screening.

Exam Summary

Core problem: Antibody-Dependent Enhancement (ADE) causes severe dengue if
seronegative individuals are vaccinated and later naturally infected.

Formulation hurdle: Achieving balanced, simultaneous tetravalent immunity without viral
interference.

Screening hurdle: Need for highly specific tests to exclude cross-reacting Flaviviruses before
giving CYD-TDV.

Dengvaxia (CYD-TDV): Yellow fever backbone; strictly for seropositives aged 9-45.

Qdenga (TAK-003): DENV-2 backbone; pre-screening not required, approved =4 years, but
shows variable efficacy across serotypes.

33. Recent recommendations for treatment of chloroquine resistant malaria

Subject: Infectious Diseases

Basics & Mechanism
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« Definition: Parasite survival/clearance failure despite standard chloroquine (CQ) therapy;
universally expected in P. falciparum (Pf) and increasingly prevalentin P. vivax (Pv).

e Mechanism: Mutations in PfCRT (Chloroquine Resistance Transporter) gene in P.
falciparum; Pvmdr1 gene amplification in P. vivax.

o Epidemiology: CQ resistance in Pfis endemic globally (except parts of Central
America/Caribbean). CQ-resistant Pv is prominent in Oceania, Southeast Asia, and parts of
South America/lndia.

Clinical Clues

e Uncomplicated: Fever (tertian/quartan), chills, rigors, headache, myalgia,
hepatosplenomegaly, mild anemia.

e Severe (Red Flags): Impaired consciousness (cerebral malaria), prostration, multiple
convulsions, respiratory distress (ARDS), shock, clinical jaundice + vital organ dysfunction,
significant bleeding.

Diagnosis

e Microscopy: Thick smear (quantification/parasitemia level), Thin smear (species
identification).

o Rapid Diagnostic Tests (RDT):

o Pf-specific: HRP-2 (Histidine-Rich Protein 2) — Beware: HRP-2 gene deletions causing
false negatives (emerging WHO update).

o Pan-species/Pv: pLDH (Plasmodium lactate dehydrogenase) or Aldolase.
Management: Uncomplicated CQ-Resistant Malaria
e Standard of Care: Artemisinin-based Combination Therapy (ACT) for 3 days.
¢ WHO Recommended ACT Options:
o Artemether-Lumefantrine (AL) — Most widely used globally.
o Artesunate-Amodiaquine (AS-AQ)
o Artesunate-Mefloquine (AS-MQ)
o Dihydroartemisinin-Piperaquine (DHA-PPQ)
o Artesunate-Pyronaridine
e CQ-Resistant P. vivax: Treat acute attack with ACT (same as Pf) + Radical cure.
e Radical Cure (Anti-relapse for Pv/Po):
o Primaquine: 0.25-0.5 mg/kg/day for 14 days.
o Mandatory: G6PD testing prior to initiation to prevent severe hemolysis.

o Recent Update: Tafenoquine (single dose) approved for 216 years (requires quantitative
G6PD testing).

Management: Severe Malaria (All Species)

e First-line: Intravenous (IV) or Intramuscular (IM) Artesunate.
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e Dosing (WHO Update):

o Children <20 kg: 3.0 mg/kg/dose.
o Children = 20 kg: 2.4 mg/kg/dose.
e Schedule: Administer at 0, 12, and 24 hours, then once daily until oral tolerance.

¢ Step-down: Must complete a full 3-day course of oral ACT once the child can swallow, even if
3 days of IV therapy were given.

e Alternatives (if Artesunate unavailable): IM Artemether or IV Quinine infusion (requires
cardiac/glucose monitoring).

Special Populations & Updates

e Infants <5 kg: ACTs are now recommended with dose optimization; AL is commonly used off-
label with weight-band dosing.

e Pregnancy (WHO 2022 Update):
o Previously: Quinine + Clindamycin in 1st trimester.

o Now: ACT (specifically AL) is the preferred first-line treatment for uncomplicated Pf in
the first trimester, matching 2nd/3rd trimester guidelines.

e Chemoprophylaxis in CQ-Resistant Zones: Atovaquone-Proguanil, Doxycycline (if >8 years),
or Mefloquine. CQ is contraindicated for prophylaxis in these regions.

Complications
o Post-artesunate delayed hemolysis (PADH): Monitor hemoglobin 1-3 weeks post-treatment.
e Blackwater fever (massive intravascular hemolysis, hemoglobinuria, AKI).
e Hypoglycemia (disease-induced or quinine-induced hyperinsulinemia).
Prevention Updates
e Vaccines (WHO Prequalified):
o RTS,S/AS01 (Mosquirix)
o R21/Matrix-M (Recent addition, highly efficacious, lower cost).
o Indication: Children living in regions with moderate to high Pf transmission.
Exam Summary
¢ First-line uncomplicated: Oral ACT (Artemether-Lumefantrine is standard) for 3 days.

¢ First-line severe: IV Artesunate (3 mg/kg for <20kg; 2.4 mg/kg for 220kg) at 0, 12, 24h > follow
with full oral ACT course.

¢ CQ-Resistant Vivax: ACT for acute clearance + 14 days Primaquine (check G6PD!).
e Major WHO Update: ACT is now first-line even in the 1st trimester of pregnancy.

e Trap: Do not use monotherapy (Artesunate alone) for uncomplicated malaria to prevent
artemisinin resistance.
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34. Enteric fever and nalidixic acid resistant salmonella

Subject: Infectious Diseases
Basics & Etiology

e Pathogen: Salmonella enterica serovar Typhi (most common) and Paratyphi A, B, C (Gram-
negative bacilli).

« Transmission: Fecal-oral route (contaminated food and water).
¢ Incubation period: 10-14 days (range 3-21 days).
The NARST Concept (High-Yield)
+ Definition: Nalidixic Acid Resistant Salmonella Typhi.
¢ Mechanism: Single point mutation in the gyrA gene (DNA gyrase).

o Clinical Significance: Serves as a surrogate marker for Decreased Ciprofloxacin
Susceptibility (DCS).

e The Trap: Isolates may appear "susceptible" to Ciprofloxacin on standard disc diffusion but
will result in delayed clearance, prolonged fever, and clinical treatment failure if treated with
standard doses of fluoroquinolones.

« Update (CLSI): Nalidixic acid disc testing is being phased out; current guidelines recommend
testing directly for Pefloxacin disc or determining the Ciprofloxacin MIC (MIC =20.12 pug/mL
indicates non-susceptibility).

Pathophysiology
e Ingestion » Crosses intestinal epithelium via M cells.
e Hypertrophy of Peyer’s patches (terminal ileum).
e Phagocytosis by macrophages > Survives and multiplies intracellularly.

¢ Dissemination to Reticuloendothelial System (RES: liver, spleen, bone marrow) > Primary
bacteremia.

e Re-enters bloodstream from RES > Secondary bacteremia (onset of clinical fever).
Clinical Features

o Week 1 (Bacteremia): Step-ladder pattern fever, headache, malaise, constipation (older
children) or diarrhea (infants).

¢ Week 2 (RES involvement): Toxic look, relative bradycardia (Faget sign), coated tongue,
hepatosplenomegaly.

e Classic Rash: Rose spots (blanching erythematous macules on the lower chest/abdomen) —
appears late 1st week, lasts 2-3 days.

¢ Week 3 (Complications): Intestinal bleeding, perforation, encephalopathy.
e Week 4: Resolution or transition to chronic carrier state (gallbladder colonization).
Diagnosis

e Blood Culture: Gold standard. Highest yield in the 1st week (60-80%)).
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e Bone Marrow Culture: Most sensitive (>90%); remains positive up to 5 days even after
starting antibiotics.

e Stool/Urine Culture: Yield increases in the 2nd and 3rd weeks.

« Serology (Widal Test): Historically used; detects O and H antibodies. High false-positive rate.
Significant only if O titer >1:160 and H titer >1:320 in endemic areas. Generally discouraged in
modern practice.

o Typhidot: Detects IgM/IgG against Outer Membrane Protein (OMP). Lacks specificity; not
recommended by WHO for clinical decisions.

o Lab Clues: Leukopenia, eosinopenia (absence of eosinophils is a classic clue), mild
transaminitis.

Management
Empiric therapy must account for local NARST and Multi-Drug Resistant (MDR) prevalence.
¢ Uncomplicated Enteric Fever (Outpatient):

o NARST/ Fluoroquinolone-resistant (Current First-line): Azithromycin (10-20
mg/kg/day OD for 7 days) OR Cefixime (20 mg/kg/day divided BD for 10-14 days).

o Fully Susceptible (Rare now): Ciprofloxacin (15 mg/kg/day divided BD for 5-7 days).
e Severe/Complicated / Inpatient:
o First-line: IV Ceftriaxone (75-100 mg/kg/day divided BD for 10-14 days).

o XDR Typhoid (Resistant to Ceftriaxone - emerging strain): [V Meropenem + Oral
Azithromycin.

e Adjunctive Corticosteroids:
o Indication: Severe toxemia, shock, or typhoid encephalopathy (delirium, obtundation).

o Regimen: IV Dexamethasone (3 mg/kg initial dose, followed by 1 mg/kg q6h for 48
hours). Reduces mortality significantly in severe cases.

Complications

e Gastrointestinal: Intestinal perforation (typically terminalileum, requires surgical repair +
broad-spectrum coverage for anaerobes), Gl hemorrhage.

e Neurological: Typhoid encephalopathy, meningitis, Guillain-Barré syndrome.
e Cardiovascular: Toxic myocarditis.
e Hepatobiliary: Acalculous cholecystitis, hepatitis.

o Carrier State: >1 year of shedding; treated with prolonged high-dose Amoxicillin or
Ciprofloxacin (if susceptible), or cholecystectomy if gallstones present.

Prevention (IAP 2023/2024 Updates)
o Typhoid Conjugate Vaccine (TCV):

o Current IAP Recommendation: Single dose administered at 6-9 months of age
(routinely given with 6-month vaccines).
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o Provides T-cell dependent immunity, mucosal immunity, and herd protection. No
booster currently required.

e Vi-Polysaccharide Vaccine (Older): Only for >2 years of age; requires booster every 3 years.
Superseded by TCV.

Exam Summary (Must-Write Points)

« NARST: Marker for decreased ciprofloxacin susceptibility (gyrA mutation); leads to clinical
failure if treated with standard fluoroquinolones.

o Diagnostic Gold Standard: Blood culture in Week 1; Bone marrow culture is the most
sensitive overall and unaffected by early antibiotics.

e First-line for NARST: Oral Azithromycin or Cefixime (uncomplicated); IV Ceftriaxone
(severe/complicated).

o Steroid Use: IV Dexamethasone is life-saving but strictly reserved for severe toxemia or
encephalopathy.

« Prevention Update: TCV is the vaccine of choice, given as a single dose starting at 6 months of
age.

35. Influenza virus infection in children: clinical features and management
Subject: Infectious Diseases
Basics & Etiology

o Agent: Influenza virus (Family Orthomyxoviridae); enveloped, segmented, negative-sense
ssRNA.

e Types: A and B cause human epidemics; C causes mild illness.

e Surface Antigens: Hemagglutinin (HA) mediates cellular entry; Neuraminidase (NA) mediates
viral release.

e Mutation patterns:
o Antigenic Drift: Minor point mutations causing seasonal epidemics (Types A & B).
o Antigenic Shift: Major genetic reassortment causing pandemics (Type A only).
Pathophysiology
¢ Transmission: Droplet, aerosol, and fomite contact.
e Incubation period: 1-4 days.

¢ Mechanism: Virus replicates in ciliated respiratory epithelium > cellular necrosis,
desquamation, and intense cytokine release (interferons/TNF) causing systemic symptoms.

Clinical Features

e Classic Presentation: Abrupt onset of high fever (up to 40°C), severe myalgia, headache,
chills, and extreme malaise.

e Respiratory: Non-productive cough, sore throat, and coryza (often peak after systemic
symptoms).
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e Pediatric Specifics:

o Infants: Sepsis-like presentation, poor feeding, or isolated apnea.

o Gl Symptoms: Nausea, vomiting, diarrhea, and abdominal pain are significantly more
common in children than adults.

o Young children: Often present with croup or bronchiolitis-like picture.
Diagnosis
e RT-PCR (Multiplex): Gold standard; highest sensitivity and specificity (hasopharyngeal swab).

o Rapid Antigen Tests (RIDTs): High specificity but low-to-moderate sensitivity (a negative
test does not rule out influenza).

o Laboratory findings: Uncomplicated cases show leukopenia and relative lymphocytosis.
Leukocytosis suggests secondary bacterial infection.

Management
e Supportive Care: Adequate hydration, rest, and antipyretics (Paracetamol/Ibuprofen).
e Contraindication: Absolute avoidance of Aspirin/salicylates due to the risk of Reye syndrome.
e Antiviral Indications (AAP/IAP guidelines):
o Any child hospitalized with suspected/confirmed influenza.
o Severe, complicated, or progressive illness.

o High-risk children: Age <2 years, chronic pulmonary disease (asthma),
hemodynamically significant congenital heart disease, immunosuppression,
neurodevelopmental disorders.

e Antiviral Agents:

o Oseltamivir (PO): Drug of choice. Best if started within 48 hours of symptom onset (but
indicated beyond 48 hours in severe/hospitalized cases). Treatment duration is 5 days.

o Zanamivir (Inhaled): Alternative for age =7 years; avoid in asthma/reactive airway
disease.

o Baloxavir marboxil (PO): Update (AAP 2023): Cap-dependent endonuclease inhibitor
approved as a single-dose treatment for otherwise healthy children =5 years.

Complications
e Respiratory:
o Acute Otitis Media: Most common complication (up to 50% of young kids).

o Secondary Bacterial Pneumonia: Classic exam association with Staphylococcus
aureus (including MRSA) and Streptococcus pneumoniae. Suspect if biphasic fever
occurs.

e Musculoskeletal: Benign acute childhood myositis (severe calf pain, refusal to walk, elevated
CK); classically associated with Influenza B.

¢ Neurologic: Febrile seizures, Guillain-Barré Syndrome, and Acute Necrotizing Encephalopathy
(ANE - rapid coma, bilateral thalamic lesions on MRI, poor prognosis).
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e Cardiac: Myocarditis, pericarditis.

Prevention

e Vaccination (IAP/AAP latest): Annual Inactivated Influenza Vaccine (IIV) recommended for all
children starting at 6 months of age.

e Dosing Strategy: Children aged 6 months to 8 years require 2 doses (4 weeks apart) during
their first vaccination season; thereafter, 1 dose annually.

e Post-Exposure Prophylaxis (PEP): Oseltamivir for 7 days; indicated only for high-risk,
unvaccinated contacts exposed within the last 48 hours.

Exam Summary
e Buzzwords: Abrupt onset fever/myalgia, Gl symptoms in kids, calf pain (myositis with Type B).

o Trap: Negative Rapid Antigen Test does not rule out flu; treat empirically if clinically suspected
in high-risk patients.

¢« Red Flag: Biphasic fever (initial improvement followed by high fever/respiratory distress) =
Secondary bacterial pneumonia (think S. aureus).

o Treatment Rule: Oseltamivir is most effective <48 hours, but never withhold itin a
hospitalized/sick child regardless of symptom duration. No aspirin (Reye syndrome).

36. Respiratory syncytial virus infection in children: clinical features and management
Subject: Infectious Diseases
Basics & Etiology

¢ Pathogen: Enveloped, single-stranded RNA virus (Family: Paramyxoviridae,
Genus: Pneumovirus).

e Subtypes: Subtype A (more severe) and Subtype B.

« Epidemiology: Most common cause of acute bronchiolitis and viral pneumonia in infants <1
year.

e Seasonality: Peaks in winter and early spring.

o« Transmission: Direct contact with respiratory secretions, fomites (highly contagious, survives
hours on surfaces).

Pathophysiology
e Invasion: Replicates in nasopharyngeal epithelium > spreads to lower respiratory tract.
¢ Injury: Causes necrosis and sloughing of ciliated epithelial cells.

e Obstruction: Accumulation of sloughed cells, copious mucus, and submucosal edema >
small airway narrowing.

e Consequences: Ball-valve mechanism leads to air trapping/hyperinflation; complete
obstruction leads to patchy atelectasis and V/Q mismatch (hypoxia).

Clinical Features

Built with time and effort! So, please support it


https://buymemomo.com/vivek

83

buymemomo.com/vivek
Incubation: 3-5 days.

Prodrome (URTI): Rhinorrhea, congestion, mild cough, low-grade fever (1-3 days).
Progression (LRTI): Worsening cough, tachypnea, dyspnea, poor feeding.
Examination:

o Tachypnea, chest retractions (subcostal, intercostal), nasal flaring, grunting.

o Auscultation: Prolonged expiratory phase, widespread polyphonic wheeze, fine
inspiratory crackles.

Red Flag Presentation: Apnea (may be the only presenting sign in premature infants or
neonates <2 months).

Diagnosis

Clinical: Diagnosis is primarily clinical (based on age, season, and typical signs).

Virology: Multiplex RT-PCR (Gold standard, highest sensitivity) or Rapid Antigen Detection Test
(nasopharyngeal swab).

Chest X-Ray: Routinely not recommended unless complications suspected. Classic findings:
Hyperinflation, flattened diaphragms, peribronchial cuffing, patchy atelectasis (often mistaken
for pneumonia).

Blood: Mild lymphocytosis; CRP/Procalcitonin usually normal (helps rule out bacterial
infection).

ABG/VBG: Done in severe distress to assess hypercarbia (PaC0O2 >45 mmHg indicates
impending failure).

Management

Supportive Care (Mainstay):
o Oxygen: Target SpO2 >90% (AAP) or >92% (WHO/IAP). Use nasal prongs or face mask.

o Hydration: Frequent small feeds. If respiratory rate >60/min or severe distress > NBM,
provide IV fluids or NG tube feeds.

o Airway Clearance: Gentle nasal suctioning before feeding/inhalations.
Respiratory Support (Escalation):
o High-Flow Nasal Cannula (HFNC) for moderate-severe distress to provide mild PEEP.

o CPAP or Intubation/Mechanical ventilation for severe apnea, refractory hypoxia, or
hypercarbia.

Medications (What NOT to do per AAP/IAP):

o Salbutamol/Epinephrine: Not routinely recommended (trial only if strong
atopic/asthma family history).

o Corticosteroids: Systemic or inhaled are contraindicated (no proven benefit).
o Antibiotics: Only if secondary bacterial infection is proven (e.g., concurrent AOM).

o Hypertonic Saline (3%): May be used for hospitalized infants >24 hours to improve
mucociliary clearance (AAP 2014 advises against use in ED).
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o Specific Antiviral: Ribavirin (aerosolized) — rarely used, reserved only for severe disease in
highly immunocompromised hosts (e.g., post-HSCT).

Complications
e Apnea and respiratory failure.

e Secondary bacterial infections (Acute Otitis Media is most common; bacterial pneumonia is
rare).

e Hyponatremia (SIADH) in severe cases.

e Long-term: Increased risk of recurrent post-bronchiolitis wheezing and childhood asthma.
Prevention (High-Yield Updates)

e General: Hand hygiene, avoiding sick contacts, cohorting in hospitals.

¢ Immunoprophylaxis:

o Palivizumab: Short-acting monoclonal antibody. Given IM monthly (max 5 doses)
during RSV season. Indications: Preterm <29 weeks, chronic lung disease of prematurity
(CLD), hemodynamically significant congenital heart disease (CHD).

o Update (AAP/CDC 2023): Nirsevimab - Long-acting monoclonal antibody.
Recommended as a single IM dose for all infants <8 months entering their first RSV
season (replaces Palivizumab where available).

o Update (FDA/CDC 2023): Maternal Vaccine — RSVpreF (Abrysvo) given to pregnant
women at 32-36 weeks gestation to protect infants via transplacental antibodies.

Exam Summary

e Classic Triad: Infant <1 year + winter season + preceding coryza progressing to
wheeze/crackles.

+ Red Flag: Apneain neonates/preemies is a classic presentation of RSV, even without
respiratory distress.

e Management trap: Steroids, bronchodilators, and antibiotics are not indicated; supportive
care (O2 + hydration) is the gold standard.

e CXR buzzwords: Hyperinflation, peribronchial cuffing, patchy atelectasis.

e Cutting-edge prevention: Nirsevimab (single dose for all infants) and maternal RSV vaccine at
32-36 weeks.

37. Enterovirus infection and non polio enteroviruses
Subject: Infectious Diseases
Basics

e Virology: Picornaviridae family; small, non-enveloped, positive-sense single-stranded RNA
(+ssRNA) viruses.

e Classification: Includes Polioviruses (3 serotypes) and Non-Polio Enteroviruses (NPEV:
Coxsackievirus A & B, Echoviruses, and newer numbered Enteroviruses like EV-A71, EV-D68).
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e Epidemiology: Predominantly summer and early autumn seasonality in temperate climates.

« Transmission: Fecal-oral (primary), respiratory droplets, vertical (peripartum), and fomites.
Pathophysiology

e Entry: Fecal-oral or respiratory route.

+ Primary Replication: Pharynx and lower Gl tract lymphoid tissue (tonsils, Peyer patches).

e Minor Viremia: Spread to reticuloendothelial system (cervical and mesenteric lymph nodes).

e Major Viremia: Dissemination to target organs (CNS, heart, skin, muscle).

e Shedding: Respiratory tract (1-3 weeks) and stool (up to 8 weeks).
Clinical Syndromes (Organ-Specific)

¢ Non-specific: Undifferentiated febrile illness (most common presentation in infants).

¢ Mucocutaneous:

o Hand-Foot-Mouth Disease (HFMD): Vesicles on palms, soles, buttocks, and oral
mucosa (Coxsackie A16, EV-A71).

o Herpangina: Painful vesicles/ulcers confined to the posterior pharynx and soft palate
(Coxsackie A).

e Neurological:
o Aseptic Meningitis: NPEVs are the most common cause of viral meningitis in children.
o Encephalitis: Especially EV-A71 (often brainstem encephalitis).
o Acute Flaccid Myelitis (AFM): Polio-like anterior horn cell injury (EV-D68, EV-A71).

¢ Musculoskeletal:

o Pleurodynia (Bornholm Disease / Devil’s Grip): Sudden, spasmodic pleuritic
chest/abdominal pain (Coxsackie B).

e Cardiovascular:

o Myocarditis/Pericarditis: Leading viral cause; presents with heart failure, arrhythmias
(Coxsackie B).

e Ocular:

o Acute Hemorrhagic Conjunctivitis: Sudden onset, subconjunctival hemorrhage (EV-
D70, Coxsackie A24).

¢ Neonatal Disease:
o Sepsis-like syndrome: Severe multi-organ failure.
o Hepatic necrosis & coagulopathy: Classic for Echovirus 11.
o Severe myocarditis: Classic for Coxsackie B.
High-Yield Specific Viruses

e EV-A71: Associated with severe HFMD complicated by rhombencephalitis (brainstem
encephalitis) leading to fatal neurogenic pulmonary edema.
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e EV-D68: Associated with severe severe asthma-like respiratory illness and Acute Flaccid
Myelitis (AFM). CDC 2023: High index of suspicion required for AFM in children with sudden
limb weakness following respiratory illness.

Diagnosis
e Clinical: Diagnosis is primarily syndromic (e.g., classic HFMD or Herpangina).
¢ Nucleic Acid Amplification (PCR): Gold standard.
o CSF PCR: Rapid, highly sensitive for meningitis/encephalitis.
o Respiratory/Throat swabs: Highestyield in first week (crucial for EV-D68).

o Stool PCR: Prolonged shedding makes it sensitive, but implies recent infection, not
necessarily current systemic disease.

e CSF Analysis: Pleocytosis (neutrophilic early -> lymphocytic later), normal/slightly low
glucose, mildly elevated protein.

Management
e General: Primarily supportive (hydration, antipyretics, analgesia).

e Specific Antivirals: None currently FDA-approved (Pleconaril and Pocapavir are
investigational).

¢ Intravenous Immunoglobulin (IVIG):

o Indications: Severe neonatal sepsis-like disease, severe EV-A71 encephalitis, and
chronic enteroviral meningoencephalitis in patients with agammaglobulinemia (XLA).

¢ Milrinone & IVIG: Often used in EV-A71 induced brainstem encephalitis with autonomic
instability / pulmonary edema.

Complications & Prognosis

e Complications: Dilated cardiomyopathy (post-Coxsackie B), permanent flaccid paralysis
(AFM), nail shedding (onychomadesis 1-2 months post-HFMD).

e Prognosis: Excellent for most self-limiting syndromes; guarded for neonatal sepsis, severe
myocarditis, and EV-A71 brainstem encephalitis.

Prevention

e Hygiene: Strict handwashing (soap and water preferred over alcohol sanitizers as non-
enveloped viruses are somewhat alcohol-resistant).

e Vaccines: Inactivated EV-A71 vaccines are available and approved in China (not currently
FDA/EMA approved). No vaccines for other NPEVs.

Exam Summary: Must-Write Buzzwords
e Coxsackie A: "A" for Alimentary/Skin -> Herpangina (posterior pharynx), HFMD.
e Coxsackie B: "B" for Body/Heart -> Bornholm disease (Pleurodynia), Myocarditis.
e EV-A71: Severe HFMD + Brainstem encephalitis + Neurogenic pulmonary edema.
e EV-D68: Severe respiratory distress + Acute Flaccid Myelitis (AFM).

¢ Neonatal Echovirus 11: Fulminant hepatic necrosis with severe coagulopathy.
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e Aseptic Meningitis: Most common viral cause; CSF PCR is the diagnostic test of choice.

38. Helicobacter pylori infection
Subject: Infectious Diseases
Basics
e« Organism: Gram-negative, microaerophilic, flagellated, spiral bacillus
e Key Enzyme: Abundant urease production (vital for survival in gastric acid)

o Transmission: Fecal-oral, oral-oral, or gastric-oral; primarily acquired during early childhood
(<5 years)

e Epidemiology: High prevalence in developing nations; associated with overcrowding and
lower socioeconomic status

Pathophysiology

e Survival: Urease converts urea to ammonia and bicarbonate, creating a localized neutral
microenvironment

e Motility: Flagella enable penetration through the viscous gastric mucus layer
o Adherence: Binds to gastric epithelial cells via BabA and SabA adhesins
e Virulence Factors:

o CagA (Cytotoxin-associated gene A): Injected into host cells; disrupts junctions, highly
associated with peptic ulcer disease (PUD) and malignancy

o VacA (Vacuolating cytotoxin A): Induces host cell apoptosis and vacuolation

o Host Response: Triggers robust IL-8 release, causing intense neutrophilic and mononuclear
infiltration (chronic active gastritis)

Clinical Features
e Asymptomatic: Majority of infected children have asymptomatic chronic gastritis
o Gastrointestinal:
o Epigastric pain (classic: waking at night, relieved/worsened by food)
o Nausea, vomiting, early satiety
o Hematemesis or melena (if complicated by PUD)
o Extraintestinal Associations:
o Refractory Iron Deficiency Anemia (IDA)
o Chronic Immune Thrombocytopenic Purpura (ITP)
o Growth faltering (indirectly via dyspepsia/poor intake)
Indications for Testing (ESPGHAN/NASPGHAN 2017 Guidelines)
e Primary Rule: Goalis to diagnose disease (e.g., PUD), not merely infection

¢ Indications: Suspected PUD, unexplained refractory IDA, chronic ITP
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e Contraindications: Do nottest for H. pyloriin children with functional abdominal pain

o Exam Trap: "Test-and-treat" strategy (using non-invasive tests to diagnose and treat without
endoscopy) is standard in adults but NOT recommended in children

Diagnosis
e Prerequisite: Stop PPIs 2 weeks and antibiotics/bismuth 4 weeks prior to any testing
e Invasive (Gold Standard for Initial Diagnosis):
o Upper Gl Endoscopy with multiple biopsies (antrum and corpus)

o Positive Diagnosis requires: Positive histology PLUS either positive Rapid Urease Test
(RUT) or positive culture

o Macroscopic clue: Antral nodularity (highly specific for H. pyloriin children)
o Culture: Recommended to determine antibiotic susceptibility before treatment
¢ Non-Invasive (Used for Eradication Confirmation):

o Urea Breath Test (13C-UBT): Highly sensitive and specific; preferred test for proof of
cure

o Stool Antigen Test (SAT): Monoclonal ELISA only (polyclonal is inaccurate); acceptable
alternative to UBT

o Serology (IgG): Obsolete in pediatrics; cannot distinguish past from current infection
Management
o Duration: Always 14 days in children (improves eradication rates over 7 or 10 days)

First-Line (Known Susceptibility):

o High-dose PPl + Amoxicillin + Clarithromycin (if susceptible) OR
o High-dose PPI + Amoxicillin + Metronidazole (if susceptible)
e First-Line (Unknown Susceptibility / High Clarithromycin Resistance Area):

o Bismuth Quadruple Therapy: PPl + Bismuth salts + Metronidazole + Tetracycline (if >8
years) or Amoxicillin (if <8 years)

o Non-Bismuth Concomitant Therapy: PPl + Amoxicillin + Metronidazole +
Clarithromycin

e Pediatric Dosing Clues: High-dose PPI (e.g., Omeprazole 1.5-2.5 mg/kg/day divided BID) is
crucial for antibiotic efficacy

¢ Follow-up: Confirm eradication at least 4-8 weeks after completing therapy using UBT or SAT
Complications

e Peptic Ulcer Disease (gastric or duodenal)

e Upper Gl bleeding / Perforation

e Gastric adenocarcinoma (rare in childhood, long-term risk)

e Gastric MALT (Mucosa-Associated Lymphoid Tissue) lymphoma (can regress completely
with H. pylori eradication)
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Prognosis & Prevention

e« Excellent prognosis with confirmed eradication

e Reinfection rate is higher in children from developing countries but generally low (<2-5% per
year) in developed nations

e Preventionrelies on improved sanitation, safe water supply, and reducing household crowding
(no vaccine currently available)

Exam Summary
o Pathogenesis: Gram-negative spiral rod; urease-positive (neutralizes acid); CagA/VacA toxins.

o Pediatric Rule: "Test-and-treat" is NOT recommended; do not test children with functional
abdominal pain.

e Gold Standard Diagnosis: Endoscopy with biopsy (requires positive histology + positive
RUT/culture).

o Treatment: Always 14 days; requires high-dose PPl + 2 or 3 antibiotics (tailored to
susceptibility).

o Eradication Check: Use 13C-UBT or monoclonal SAT 4-8 weeks post-treatment (never
serology).

39. Septic shock in children: management and recent advances
Subject: Infectious Diseases
Definition

o Sepsis (Update - Phoenix Criteria 2024): Life-threatening organ dysfunction caused by a
dysregulated host response to infection. Diagnosed by a Phoenix Sepsis Score =2 (evaluates
respiratory, cardiovascular, coagulation, and neurologic systems). Replaces old SIRS-based
criteria.

e Septic Shock: Sepsis with severe cardiovascular dysfunction (requiring vasoactive drugs, or
presenting with profound hypotension/inadequate perfusion despite adequate fluid
resuscitation).

Etiology

e Neonates: Group B Streptococcus, E. coli, Listeria monocytogenes, HSV.

e Infants/Children: S. pneumoniae, N. meningitidis, S. aureus (MRSA/MSSA), E. coli, Klebsiella.

¢ Immunocompromised: Pseudomonas aeruginosa, fungi (Candida, Aspergillus).
Pathophysiology

o Pathogen-associated molecular patterns (PAMPs) activate Toll-like receptors (TLRs).

e Massive release of pro-inflammatory cytokines (IL-1, IL-6, TNF-a).

e Endothelialinjury leads to severe capillary leak and intravascular hypovolemia.

e Microvascular thrombosis occurs due to tissue factor activation (leading to DIC).

e Myocardial depression occurs secondary to cytokines and mitochondrial dysfunction.
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Clinical Features

e Cold Shock (Most common in children): Tachycardia, prolonged capillary refill time (CRT >2
sec), weak/thready pulses, mottled/cool extremities, narrow pulse pressure.

e Warm Shock: Tachycardia, "flash" CRT (<1 sec), bounding pulses, warm/flushed extremities,
wide pulse pressure.

e Systemic Signs: Altered mental status (irritability/lethargy), tachypnea, oliguria (<1 mL/kg/hr).

e Late/Ominous Sign: Hypotension (children maintain BP via extreme vasoconstriction until
impending arrest).

Diagnosis
e Bedside: Vitals, CRT, pulse quality, Glasgow Coma Scale (GCS).
o Biomarkers: Lactate (trend is more important than absolute value), CRP, Procalcitonin.

e Microbiology: Blood cultures (draw before antibiotics, but do not delay administration >45
mins), urine/CSF cultures if indicated.

e Organ Dysfunction Labs: CBC (thrombocytopenia), Coagulation profile (PT, aPTT, fibrinogen,
D-dimer), LFTs, KFTs, ABG/VBG (metabolic acidosis, base deficit).

+ Imaging: Bedside echocardiography (assess fluid responsiveness, IVC collapsibility,
myocardial contractility).

Management (The First-Hour Bundle)

e Airway/Breathing: 100% high-flow oxygen. Early intubation if increased work of breathing,
hemodynamic instability, or GCS <8. Use Ketamine (maintains hemodynamics) for induction.

e Access: Establish IV or Intraosseous (I0) access within 5 minutes.
o Fluid Resuscitation (Update - SSC 2020 Guidelines):

o IfICU backup available: 10-20 mL/kg boluses over 5-10 mins. Reassess after each
bolus. Max 40-60 mL/kg. Stop if signs of fluid overload (hepatomegaly, crackles, gallop)
appeatr.

o IfNOICU backup (and hypotensive): 10-20 mL/kg boluses, max 40 mL/kg.
o IfNOICU backup (and normotensive): Do not bolus. Give maintenance fluids only.

o Fluid Choice: Balanced crystalloids (Plasmalyte/Ringer’s Lactate) are preferred over
Normal Saline to prevent hyperchloremic metabolic acidosis and AKI.

e Antimicrobial Therapy: Administer broad-spectrum |V antibiotics within 1 hour of recognition
(e.g., Ceftriaxone + Vancomyecin).

e Vasoactive Agents (Update - SSC 2020 Guidelines):

o Initiate if shock persists after 40-60 mL/kg of fluids (or earlier if fluid overload signs
appear).

o Cold Shock: Epinephrine (0.05-0.3 mcg/kg/min).
o Warm Shock: Norepinephrine (0.05-0.5 mcg/kg/min).
o Route: Startvia peripheral IV or 10 immediately; do not wait for central line placement.
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e Corticosteroids: IV Hydrocortisone (2 mg/kg/dose Q6H) only for fluid-refractory,
catecholamine-resistant shock (suspected critical illness-related corticosteroid insufficiency -
CIRCI).

e Source Control: Drain abscesses, remove infected central lines/catheters within 6-12 hours.
Recent Advances & Paradigm Shifts

e Phoenix Sepsis Criteria (2024): Shifts focus from systemic inflammation (SIRS) to quantifiable
organ dysfunction, specifically validated for pediatric populations globally.

e Demise of Dopamine: Previously: Dopamine was first-line. Now: Epinephrine or
Norepinephrine are strongly preferred due to lower mortality and fewer arrhythmias.

e Restrictive Fluid Strategy: Influenced by the FEAST trial; routine aggressive fluid boluses (60
mL/kg) are no longer recommended in resource-limited settings without mechanical
ventilation capabilities due to increased mortality from respiratory failure.

o Peripheral Vasoactives: Early initiation of dilute peripheral epinephrine/norepinephrine is now
standard, preventing delayed shock reversal.

¢ Adjunctive Therapies: Vitamin C, Thiamine, and Steroid (HAT) combination therapy has been
proven ineffective in recent pediatric RCTs and is not recommended. Extracorporeal
Membrane Oxygenation (ECMO) is increasingly used for refractory shock.

Complications
e Multiple Organ Dysfunction Syndrome (MODS).
e Acute Respiratory Distress Syndrome (ARDS).
e Acute Kidney Injury (AKI).
e Disseminated Intravascular Coagulation (DIC).
e Ciriticalillness polyneuropathy/myopathy.
Prognosis

e Mortality ranges from 5-10% in healthy children to >30% in immunocompromised or delayed-
presentation cases.

e Every 1-hour delay in antibiotic administration significantly increases the odds of mortality.
Prevention
e Routine immunizations (Pneumococcal, Hib, Meningococcal).

e Strict adherence to CLABSI (Central Line-Associated Bloodstream Infection) and CAUTI care
bundles in the ICU.

e Early recognition using Pediatric Early Warning Scores (PEWS).

Exam Summary

e Phoenix Criteria (2024): Sepsis is now defined by a Phoenix Score 22 (organ dysfunction),
abandoning SIRS criteria.

Built with time and effort! So, please support it


https://buymemomo.com/vivek

92 buymemomo.com/vivek
e Fluids: Use balanced crystalloids (RL/Plasmalyte). Bolus 10-20 mL/kg only if ICU backup is
available or if hypotensive. Stop for hepatomegaly/crackles.

¢ Inotropes: Epinephrine (Cold Shock) or Norepinephrine (Warm Shock) are first-line. Start
peripherally/IO; Dopamine is obsolete.

e Golden Hour: IV/IO access in 5 mins, fluids in 15 mins, antibiotics in 1 hour, inotropes in 60
mins.

e Hypotensionis a late sign: Children maintain BP via intense vasoconstriction; rely on
tachycardia, altered sensorium, and CRT for early diagnosis.

40. Pathophysiology of shock and newer monitoring approaches
Subject: Infectious Diseases
Definition

e State of acute energy failure due to inadequate tissue perfusion, resulting in an imbalance
between oxygen delivery (DO2) and oxygen demand (VO2), leading to cellular dysoxia.

Etiology (Pediatric Context)
o Distributive: Sepsis (most common in ID), anaphylaxis, neurogenic.
e Hypovolemic: Gastroenteritis, hemorrhagic, third-spacing (dengue).
e Cardiogenic: Viral myocarditis, arrhythmias.
e Obstructive: Cardiac tamponade, tension pneumothorax.
Pathophysiology (Sepsis/Infectious Focus)

o« Trigger: Pathogen-Associated Molecular Patterns (PAMPs) and Damage-Associated Molecular
Patterns (DAMPs) bind to host Toll-Like Receptors (TLRs).

¢ Inflammatory Cascade: Massive release of pro-inflammatory cytokines (TNF-q, IL-1, IL-6)
leading to a "cytokine storm."

o Endothelial Dysfunction: Shedding of endothelial glycocalyx causes profound capillary leak
and third-spacing.

e Microcirculatory Failure: Nitric oxide overproduction causes vasoplegia; simultaneous
activation of coagulation causes microthrombi (DIC) and shunting (bypassing capillary beds).

¢ Macrocirculatory Failure:
o Cold Shock: Severe compensatory vasoconstriction + myocardial depression.
o Warm Shock: Profound peripheral vasodilation + high cardiac output.

¢ Cellular/Mitochondrial Dysfunction: "Cytopathic hypoxia" where cells cannot use oxygen
even if delivered, forcing anaerobic glycolysis and massive lactate production.

¢ Compensation: Sympathetic nervous system activation (tachycardia) and RAAS activation
(oliguria).

Clinical Features
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Compensated Shock: Tachycardia, altered sensorium, oliguria, normal blood pressure (BP is
maintained by intense vasoconstriction).

Uncompensated (Hypotensive) Shock: Fall in systolic BP (late and ominous sign in
pediatrics).

Cold Shock (Classic Pediatric Sepsis): Cold/mottled extremities, delayed capillary refill time
(CRT >2 secs), narrow pulse pressure, weak pulses.

Warm Shock: Warm extremities, flash CRT, wide pulse pressure, bounding pulses.

Newer Monitoring Approaches (High-Yield)

Point-of-Care Ultrasound (POCUS): Replaces static CVP. Assesses fluid responsiveness (IVC
collapsibility/distensibility index), myocardial contractility, and identifies fluid overload (B-lines
on lung ultrasound).

Near-Infrared Spectroscopy (NIRS): Non-invasive continuous monitoring of regional tissue
oxygenation (rSO2) in cerebral, renal, and splanchnic beds. Drop in rSO2 precedes systemic
hypotension.

Advanced Hemodynamic Monitors:

o USCOM (Ultrasound Cardiac Output Monitor): Non-invasive Doppler at suprasternal
notch to measure stroke volume and cardiac output.

o PIiCCO/EV1000: Minimally invasive pulse-contour analysis for continuous cardiac
output and extravascular lung water.

Veno-Arterial pCO2 Gap (ApCO2): Difference between central venous and arterial pCO2. A
gap >6 mmHg indicates inadequate cardiac output/tissue flow.

Dynamic Lactate Clearance: Serial lactate monitoring. Goal: >10-20% decrease in serum
lactate within the first 2-4 hours of resuscitation.

Microcirculation Imaging (Emerging): Sidestream Dark Field (SDF) imaging allows direct
bedside visualization of sublingual capillary flow.

Management (Surviving Sepsis Campaignh 2020 Updates)

Recoghnition: Initiate bundle within 1 hour of recognizing septic shock.
Fluid Resuscitation:
o Update: 10-20 mL/kg balanced crystalloids (Plasmalyte/Ringer's) over 5-20 mins.

o NoICU Access: Restrictive fluid strategy without boluses (if no hypotension) to prevent
mortality from fluid overload. Stop fluids if hepatomegaly or crackles develop.

Vasoactive Agents:

o First-line: Epinephrine (preferred in cold shock) or Norepinephrine (preferred in warm
shock).

o Update: Start peripherally if central access is delayed; do not wait.
Antimicrobials: Broad-spectrum |V antibiotics within 1 hour.
Source Control: Drain abscesses, remove infected lines.

Corticosteroids: IV Hydrocortisone ONLY for fluid-refractory, catecholamine-resistant shock.
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Complications

e Multiple Organ Dysfunction Syndrome (MODS).
e Acute Respiratory Distress Syndrome (ARDS).
e Acute Kidney Injury (AKI) requiring continuous renal replacement therapy (CRRT).
o Disseminated Intravascular Coagulation (DIC).
Prognosis

e Mortality highly dependent on timely recognition. Every hour delay in antibiotics/vasoactives
increases mortality by ~8%.

¢ Refractory shock with persistent hyperlactatemia carries a >50% mortality rate.
Exam Summary

o Must-Write Definition: Shock is cellular energy failure, not just low BP; hypotension is a late,
decompensated sign in children.

o Pathophysiology Core: Endothelial glycocalyx shedding + mitochondrial cytopathic hypoxia +
microvascular thrombosis.

e Modern Monitoring: Shift from static (CVP) to dynamic (POCUS, IVC variability, Lactate
clearance, NIRS, USCOM).

e SSC 2020 Trap: Fluid boluses are now restricted (10-20 ml/kg) and contraindicated in settings
without mechanical ventilation if hypotension is absent.

e Vasoactives: Start Epinephrine/Norepinephrine early, via peripheral line if needed, rather than
drowning the child in fluids.

41. Prevention of mother to child transmission of HIV
Subject: Infectious Diseases
Definition & Goals

e PMTCT: Comprehensive strategy to prevent transmission of HIV from an infected mother to her
child.

e Goal: Reduce vertical transmission from 15-45% (without intervention) to <1% (with effective
intervention).

e Transmission Timing: In utero (25-30%), Intrapartum (60-70% - highest risk), Postpartum via
breastfeeding (10-15%).

Maternal Antenatal Care (ANC)

e« Screening: Universal opt-out HIV testing for all pregnant women at first visit; repeat in 3rd
trimester if high risk.

o« "Treat All" Strategy: Initiate lifelong Antiretroviral Therapy (ART) immediately, regardless of
CD4 count or clinical stage.

e WHO/NACO Updated First-Line: Tenofovir (TDF) + Lamivudine (3TC) + Dolutegravir (DTG).
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o Update: DTG is now preferred in pregnancy (neural tube defect risk concerns have been
resolved).

e Monitoring: Maternal Viral Load (VL) testing at 32-36 weeks to determine delivery mode and
infant risk.

Intrapartum Management
e Standard Precautions: Universal precautions for all deliveries.
¢ Mode of Delivery (based on VL at 36 weeks):
o VL<1,000 copies/mL: Normal Vaginal Delivery (NVD) permitted.

o VL >1,000 copies/mL or Unknown: Elective Lower Segment Cesarean Section (LSCS)
at 38-39 weeks (before onset of labor/rupture of membranes).

e Avoid (Obstetric Traps): Artificial rupture of membranes (prolonged ROM >4 hours increases
risk), episiotomy, fetal scalp electrodes, instrumental delivery (forceps/vacuum).

e Medical Prophylaxis: IV Zidovudine (AZT) during labor if maternal VL >1,000 copies/mL or
unknown (infusion started 3 hours prior to elective LSCS or at onset of labor).

Neonatal Prophylaxis (Risk-Stratified)
¢ Low-Risk Infant: (Mother on ART >24 weeks, VL <1000, >80% adherence)
o Give daily Nevirapine (NVP) drops for 6 weeks.

e High-Risk Infant: (Mother on ART <24 weeks, VL >1000, incident HIV during
pregnancy/lactation, or poor adherence)

o Give dual prophylaxis: Zidovudine (AZT) + Nevirapine (NVP) for 6 weeks.
o If breastfeeding: Continue NVP for an additional 6 weeks (total 12 weeks of NVP).
Infant Feeding Guidelines

e First Choice: Exclusive Breastfeeding (EBF) for first 6 months, followed by complementary
feeding + continued breastfeeding up to 12-24 months (provided mother is fully virally
suppressed on ART).

¢ Alternative: Exclusive Replacement Feeding (ERF) ONLY if AFASS criteria are met (Acceptable,
Feasible, Affordable, Sustainable, Safe).

e Absolute Contraindication: Mixed feeding (breast milk + formula/water) in the first 6 months
is strictly prohibited due to gut mucosal disruption and highest transmission risk.

e Abrupt Weaning: No longer recommended; transition gradually over 1 month.
Early Infant Diagnosis (EID)

e Maternal IgG antibodies cross placenta (persist up to 18 months); standard rapid tests are
invalid for early infant diagnosis.

e Test of Choice: HIV-1 DNA PCR using Dried Blood Spot (DBS).
e Testing Schedule (WHO/NACO):
o Birth (only in high-risk infants - optional in some guidelines).

o 6 weeks (First routine EID).
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o 6 months.

o 12 months.
o 6 weeks after complete cessation of breastfeeding.
e Confirmation: Rapid HIV Antibody test at 18 months (determines final HIV status).

e Ifany PCRis positive: Start infant ART immediately; send a second sample for confirmation,
but do not delay treatment.

Additional Infant Care

e Cotrimoxazole Preventive Therapy (CPT): Start at 6 weeks of age for all HIV-exposed infants.
Continue until HIV infection is definitively ruled out (after cessation of breastfeeding) to
prevent Pneumocystis jirovecii.

e Immunization:
o Give all routine vaccines including BCG at birth (infant is asymptomatic).

o Contraindication: Avoid BCG and live vaccines (OPV, MMR) ONLY if the infant becomes
severely immunosuppressed or symptomatic for HIV.

Exam Summary: Must-Write Points
e Maternal ART: Lifelong TDF + 3TC + DTG for all pregnant women ("Treat All").

o Delivery Mode: Elective LSCS at 38 weeks ONLY if maternal Viral Load >1000 copies/mL or
unknown.

e Infant Prophylaxis: Low risk = NVP x 6 weeks; High risk = AZT + NVP x 6 weeks (extend NVP to
12 weeks if breastfeeding).

e Feeding: EBF for 6 months is preferred; Mixed feeding is strictly contraindicated.

o Diagnosis: HIV DNA PCR at 6 weeks, 6 months, 12 months; Antibody test at 18 months. Start
CPT at 6 weeks.

42, Chronic illness in childhood with emphasis on cystic fibrosis
Subject: Infectious Diseases
CHRONIC ILLNESS IN CHILDHOOD: OVERVIEW

o Definition: Condition lasting >3 months affecting normal activities, requiring frequent
hospitalization/home health care.

e Impact: Affects physical growth, cognitive development, psychosocial well-being, and family
dynamics.

¢ Core Management: Multidisciplinary team, catch-up growth nutrition, routine immunization
(often plus pneumococcal/annual influenza), psychological support, and planned transition to
adult care.

CYSTIC FIBROSIS (CF): IN-DEPTH

Genetics & Etiology
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o Inheritance: Autosomal Recessive.

e Gene: CFTR (Cystic Fibrosis Transmembrane Conductance Regulator) on Chromosome
7931.2.

e Most common mutation: F508del (Class Il mutation — defective protein processing/folding).
Pathophysiology

o Defective CFTR protein > impaired chloride secretion and enhanced sodium absorption (via
ENaC) across epithelial cells.

e Result: Depleted airway surface liquid > thick, dehydrated, viscous mucus.

e Consequences: Mucociliary dysfunction » chronic infection/inflammation - tissue
destruction (bronchiectasis, pancreatic destruction, biliary cirrhosis).

Clinical Features

e Neonatal: Meconium ileus (classic buzzword, 15-20%), prolonged neonatal jaundice, "salty
tasting baby".

o Respiratory: Chronic wet/productive cough, recurrent wheeze, nasal polyps, chronic
pansinusitis.

o Gastrointestinal: Pancreatic exocrine insufficiency (steatorrhea, foul-smelling greasy stools),
Failure to Thrive (FTT), rectal prolapse.

o Genitourinary: Congenital Bilateral Absence of Vas Deferens (CBAVD) » male infertility
(>95%); reduced female fertility (thick cervical mucus).

¢ Musculoskeletal: Digital clubbing, hypertrophic osteoarthropathy.
Microbiology (Infectious Disease Focus)
o Early childhood: Staphylococcus aureus (often MRSA), Haemophilus influenzae.
e Late childhood/Adults: Pseudomonas aeruginosa (mucoid strains pathognomonic).

e Red Flag Pathogen: Burkholderia cepacia complex (associated with rapid decline and
"cepacia syndrome"; contraindication for lung transplant in some centers).

e Fungal: Aspergillus fumigatus (risk of Allergic Bronchopulmonary Aspergillosis - ABPA),
Nontuberculous Mycobacteria (NTM).

Diagnosis
¢ Newborn Screening (NBS): Elevated Immunoreactive Trypsinogen (IRT) from heel prick.
e Sweat Chloride Test (Gold Standard): Quantitative pilocarpine iontophoresis.
o Positive (CF confirmed): 260 mmol/L.

o Intermediate: 30-59 mmol/L (in infants =6 months) or 40-59 mmol/L (>6 months).
Requires repeat and genetic testing.

o Normal: <30 mmol/L (£6 months) or <40 mmol/L (>6 months).

e Genetic Testing: CFTR mutation panel (confirms diagnosis if 2 disease-causing mutations
found).
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« Nasal Potential Difference: Used in atypical cases (shows more negative baseline and absent
response to chloride-free solution).

e Imaging: HRCT Chest shows "Signet ring sign" (bronchiectasis), tram-tracking, mucus
plugging.

Management: Respiratory

e Airway Clearance Therapy (ACT): Chest physiotherapy, positive expiratory pressure (PEP)
devices, high-frequency chest wall oscillation.

¢ Mucolytics:
o Dornase alfa (recombinant human DNase) cleaves extracellular DNA in sputum.
o Inhaled hypertonic saline (7%) hydrates airway surface liquid.

o Infection Control:

o Pseudomonas eradication: Inhaled tobramycin or colistin (often 28 days on/28 days
off).

o Anti-inflammatory: Oral Azithromycin (3x/week) for immunomodulatory effects in
chronic Pseudomonas infection.

o Exacerbations: IV antibiotics (dual anti-pseudomonal coverage, e.g., Ceftazidime +
Amikacin) + intensified ACT.

Management: Gl & Nutrition

o Diet: High-calorie, high-fat, high-protein diet (110-150% of normal RDA).

e Enzymes: Pancreatic Enzyme Replacement Therapy (PERT) with every meal/snack.

¢ Vitamins: Supplementation of fat-soluble vitamins (A, D, E, K).

o Hydration: Liberal salt intake, especially in hot weather.

e Hepatobiliary: Ursodeoxycholic acid for focal biliary cirrhosis.
Management: CFTR Modulators (Game Changers)

o Targetthe underlying protein defect; highly mutation-specific.

o lvacaftor: Potentiator for Class lll (gating) mutations (e.g., G551D).

¢ Lumacaftor/lvacaftor: For homozygous F508del.

o Elexacaftor/Tezacaftor/lvacaftor (Trikafta): Highly effective triple therapy.

o Update (FDA/Guidelines): Now approved for patients aged =2 years with at least one
F508del mutation (covers ~90% of CF population).

Complications

e CF-Related Diabetes (CFRD): Insidious onset, requires annual OGTT screening from age
10. Treatment: Insulin (oral hypoglycemics ineffective).

e ABPA: Worsening lung function, high IgE, positive Aspergillus serology. Treatment: Systemic
steroids + Itraconazole.
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¢ Pulmonary: Massive hemoptysis (may require bronchial artery embolization), spontaneous
pneumothorax, cor pulmonale.

e Gl: Distal Intestinal Obstruction Syndrome (DIOS) - treat with osmotic laxatives/Gastrografin
enema.

Prognosis
e Historically fatal in early childhood.

e Current: Median predicted survival age is now >50 years in developed nations, largely driven by
comprehensive center-based care and CFTR modulators.

EXAM SUMMARY: MUST-WRITE POINTS

e Classic Triad: Chronic sinopulmonary disease, pancreatic insufficiency, abnormally high
sweat chloride.

Mutation: CFTR gene, F508del most common; autosomal recessive.

Neonatal clues: Meconium ileus, prolonged jaundice, elevated IRT on newborn screen.

o Diagnosis cutoff: Sweat chloride 260 mmol/L is diagnostic.

Microbiology shift: S. aureus in early life > P. aeruginosa in adolescence/adulthood.

Modern Therapy: Elexacaftor/Tezacaftor/lvacaftor (Trikafta) for 22 years old with =21 F508del
mutation drastically alters disease trajectory.

43. Short notes on Zika virus, Ebola virus, Nipah virus, Avian Influenza virus
Subject: Infectious Diseases
ZIKA VIRUS
Etiology & Transmission
o Agent: RNA virus, Flaviviridae family.
e Vector: Aedes mosquitoes (A. aegypti, A. albopictus).

¢ Transmission: Mosquito bite, vertical (transplacental/intrapartum), sexual contact, blood
transfusion.

Clinical Features
e Acquired Infection: 80% asymptomatic. Mild, self-limiting (2-7 days).

e Classic Tetrad: Low-grade fever, pruritic maculopapular rash (descending), non-purulent
conjunctivitis, arthralgia.

e Congenital Zika Syndrome (CZS):
o Severe microcephaly with partially collapsed skull.
o Thin cerebral cortices with subcortical calcifications.

o Ocular anomalies (macular scarring, focal pigmentary retinal mottling).
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o Congenital contractures (arthrogryposis).

o Early marked hypertonia and extrapyramidal involvement.
e Complication: Guillain-Barré Syndrome (GBS) in older children/adults.
Diagnosis
e Virology: RT-PCR in serum (up to 7 days) and urine (up to 14 days).

o Serology: Zika IgM ELISA (Note: high cross-reactivity with Dengue/other flaviviruses; requires
Plaque Reduction Neutralization Test [PRNT] for confirmation).

Management & Prevention
¢ Treatment: Strictly supportive (hydration, rest).

e Red Flag: Do NOT use NSAIDs or Aspirin until Dengue is ruled out (risk of hemorrhage). Use
paracetamol.

e Prevention: Vector control, avoiding travel to endemic areas during pregnancy, safe sex
practices (virus persists in semen).

EBOLA VIRUS

Etiology & Transmission
e Agent: RNA virus, Filoviridae family.
o Reservoir: Fruit bats.

¢ Transmission: Direct contact with infected blood/body fluids (including breast milk, semen,
sweat) or contaminated fomites. Highly infectious post-mortem.

Clinical Features
¢ Incubation: 2-21 days.
 "Dry" Phase (Early): Abrupt high fever, severe asthenia, myalgia, headache.

o "Wet" Phase (Days 3-5): Severe watery diarrhea, nausea, vomiting (leading to massive volume
loss).

« Hemorrhagic Phase: Melena, hematemesis, petechiae, oozing from venipuncture sites.

e Complications: Hypovolemic shock, Disseminated Intravascular Coagulation (DIC), Multi-
Organ Dysfunction Syndrome (MODS).

Diagnosis

o Testing: RT-PCR of blood/body fluids (requires Biosafety Level 4 [BSL-4] handling).
Management & Prevention

e Supportive: Aggressive IV fluid and electrolyte resuscitation (improves survival significantly).

+ Specific Therapy (FDA Approved updates): Monoclonal antibodies—Inmazeb (atoltivimab,
maftivimab, odesivimab) or Ebanga (ansuvimab-zykl).

e Prevention: rVSV-ZEBOV vaccine (Ervebo) for outbreak ring vaccination; strict PPE and safe
burial practices.
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NIPAH VIRUS (NiV)

Etiology & Transmission
e Agent: RNA virus, Paramyxoviridae family (Henipavirus genus).
e Reservoir: Pteropus fruit bats. Amplifying hosts: Pigs.

¢ Transmission: Consumption of contaminated raw date palm sap, contact with infected
animals, direct human-to-human transmission (droplet/contact).

Clinical Features
¢ Incubation: 4-14 days.
e Presentation: Rapid clinical deterioration.
o Acute respiratory infection (mild to severe ARDS).

o Acute Encephalitis: Fever, headache, altered sensorium, focal neurological deficits,
seizures, progressing to coma within 24-48 hours.

e Late Complication: Relapsing or late-onset encephalitis (months to years after initial
exposure).

e Mortality: Extremely high (40-75%).
Diagnosis
o Testing: RT-PCR (throat swab, CSF, urine, blood) handled under BSL-4.
e Serology: IgM and IgG ELISA in CSF/serum.
Management & Prevention
¢ Treatment: Intensive supportive care (mechanical ventilation, seizure control).
e Antivirals: Ribavirin is used empirically but lacks proven efficacy.
e Experimental: Monoclonal antibody m102.4 (compassionate use).

¢« Prevention: Boil date palm sap before consumption, wash/peel fruits, strict hospital infection
control.

AVIAN INFLUENZA VIRUS (Bird Flu)

Etiology & Transmission
e Agent: Orthomyxoviridae, Influenza A virus (Primary strains: H5N1, H7N9).
e Reservoir: Wild aquatic birds and domestic poultry.

¢ Transmission: Direct contact with infected poultry, feces, or contaminated environments.
Human-to-human transmission is currently rare and unsustained.

Clinical Features
« Presentation: Rapidly progressive severe viral pneumonia.

e Symptoms: High fever (>38°C), cough, dyspnea.
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e H5N1 Specifics: Frequent Gl symptoms (watery diarrhea, vomiting) preceding respiratory
distress.

e Complications: ARDS, ventilator-associated pneumonia, pulmonary hemorrhage, multiorgan
failure.

Diagnosis

o Testing: RT-PCR from respiratory tract. Lower respiratory tract specimens (BAL, tracheal
aspirate) have higher yield than nasopharyngeal swabs.

Management & Prevention

e Antivirals: Neuraminidase inhibitors (Oseltamivir or Zanamivir) started ASAP, ideally within 48
hours.

o Note: Severe cases often require higher doses or prolonged duration (e.g., 10 days)
compared to seasonal influenza.

e Supportive: Lung-protective mechanical ventilation, ECMO for refractory hypoxemia.

e Contraindication: Avoid routine systemic corticosteroids (increases mortality and viral
shedding).

e Prevention: Culling infected flocks, strict PPE for poultry workers. Vaccines are developed and
stockpiled but not routinely administered.

EXAM SUMMARY: MUST-WRITE BUZZWORDS

o Zika: Aedes mosquito, microcephaly/subcortical calcifications, GBS, avoid NSAIDs (Dengue
cross-reactivity).

e Ebola: Fruit bats, massive fluid loss ("wet phase"), hemorrhage, Inmazeb/Ebanga (mAbs),
Ervebo vaccine.

o Nipah: Pteropus bats, raw date palm sap, rapidly fatal encephalitis + ARDS, relapsing
encephalitis.

e Avian Flu: H5N1/H7N9, poultry contact, rapidly progressive viral pneumonia/ARDS, early
Oseltamivir, lower respiratory sample for PCR.

44. Short notes on important tropical infections in children in Nepal
Subject: Infectious Diseases

Overview Acute undifferentiated febrile illness (AUFI) is a major pediatric presentation in Nepal. The
epidemiological landscape varies by geography (Terai vs. Hills/Mountains) and season
(monsoon/post-monsoon). The highest-yield tropical infections include Enteric Fever, Scrub Typhus,
Dengue, Visceral Leishmaniasis, and Japanese Encephalitis.

1. Enteric Fever (Typhoid/Paratyphoid)
e Etiology: Salmonella enterica serotypes Typhi and Paratyphi (A, B, C). Fecal-oral transmission.

e Clinical: Step-ladder pattern fever, toxic appearance, relative bradycardia, coated tongue,
hepatosplenomegaly, abdominal pain, constipation (early) followed by diarrhea. Rose spots
(rarely seen in dark skin).

Built with time and effort! So, please support it


https://buymemomo.com/vivek

103 buymemomo.com/vivek
e Complications: Intestinal perforation/hemorrhage (3rd week), toxic encephalopathy.

o Diagnosis:
o Blood culture: Gold standard (highest yield in 1st week).

o Widaltest: Poor sensitivity/specificity; requires paired sera showing 4-fold rise (rarely
practical).

o Typhidot (IgM/IgG): Rapid but limited diagnostic value.

e Management:
o Uncomplicated: Oral Azithromycin (20 mg/kg/day for 7 days) or Cefixime.
o Severe/Complicated: IV Ceftriaxone (75-100 mg/kg/day for 10-14 days).

o Note: High rates of fluoroquinolone resistance in Nepal; empiric ciprofloxacin is ho
longer recommended.

e Prevention: Typhoid Conjugate Vaccine (TCV) is now included in Nepal’s National
Immunization Program (NIP) at 15 months.

2. Scrub Typhus

o Etiology: Orientia tsutsugamushi. Vector: Chigger (larva of Trombiculid mite). Rapidly emerging
across Nepal.

o Clinical: High fever, severe headache, myalgia, generalized lymphadenopathy, maculopapular
rash.

¢ Pathognomonic Sign: Eschar (painless, punched-out necrotic ulcer with black crust) at the
bite site (axilla, groin, skin folds).

o Complications: Capillary leak syndrome leading to ARDS, acute kidney injury (AKI),
meningoencephalitis, myocarditis.

o Diagnosis:
o Scrub Typhus IgM ELISA (Test of choice).

o Weil-Felix test (OXK positive): Poor sensitivity/specificity, largely obsolete but
historically tested.

e Management:

o Drug of choice: Doxycycline (4.4 mg/kg/day divided BD for 7-10 days). AAP/Nelson
Update: Doxycycline is safe and recommended even in children <8 years for short
courses.

o Alternative: Azithromycin (10 mg/kg/day) if Doxycycline is contraindicated.
3. Dengue Fever

o Etiology: Flavivirus (DENV 1-4). Vector: Aedes aegypti and Aedes albopictus. Major outbreaks
post-monsoon.

e Clinical Phases:

o Febrile: High fever, retro-orbital pain, severe myalgia ("break-bone fever"), positive
tourniquet test.
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o Critical (Days 3-7): Defervescence marks the onset of capillary leak.

o Warning Signs: Abdominal pain, persistent vomiting, mucosal bleed, lethargy,
hepatomegaly >2cm, rising hematocrit (Hct) with rapid drop in platelets.

o Recovery: Reabsorption of fluids, "isles of white in a sea of red" rash, bradycardia.
e Diagnosis:

o Days 1-5: NS1 Antigen (ELISA/Rapid).

o After Day 5: Dengue IgM ELISA.
e Management: Strictly per WHO 2009 guidelines.

o Group A (No warning signs): Oral rehydration, paracetamol. Strictly avoid
NSAIDs/Aspirin.

o Group B (Warning signs): Isotonic IV crystalloids (RL/NS) guided by Hct and urine
output.

o Group C (Severe Dengue/Shock): Fluid resuscitation, blood transfusion if concealed
bleeding.

4. Visceral Leishmaniasis (Kala-azar)

e Etiology: Leishmania donovani. Vector: Sandfly (Phlebotomus argentipes). Highly endemic in
the Terai region.

e Clinical: Prolonged fever (>2 weeks), massive splenomegaly, hepatomegaly, severe
cachexia/weight loss, darkening of skin ("Kala-azar").

e Labs: Pancytopenia, reversal of albumin/globulin ratio (hypergammaglobulinemia).
« Diagnosis:
o K39 Rapid Diagnostic Test: Field test of choice (high sensitivity/specificity).

o Bone marrow/Splenic aspirate: Demonstration of LD (Leishman-Donovan) bodies (Gold
standard).

¢ Management:

o First-line (Nepal/WHO guidelines): Liposomal Amphotericin B (Single IV dose of 10
mg/kg).

o Alternative: Miltefosine (oral, 28 days) or Paromomycin.

¢ Complication: Post-Kala-azar Dermal Leishmaniasis (PKDL) can occur months/years after
treatment (macular/nodular rash, acts as a disease reservoir).

5. Japanese Encephalitis (JE)

o Etiology: Flavivirus. Vector: Culex tritaeniorhynchus. Amplifying host: Pigs and Ardeid birds.
Endemic in Terai, spreading to valleys.

e Clinical:
o Prodrome: Fever, headache, vomiting.

o Encephalitic phase: Seizures, altered sensorium, focal neurological deficits.
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o Classic clue: Extrapyramidal signs (mask-like facies, rigidity, tremors, choreoathetosis).

o Diagnosis: CSF JE IgM ELISA (Test of choice). CSF shows lymphocytic pleocytosis,
normal/slightly low sugar.

e Management: Purely supportive (airway, seizure control, management of raised ICP).

e Prevention: Live-attenuated JE vaccine (SA 14-14-2 strain) given at 12 months in Nepal's NIP.

Exam Summary: Must-Write Points

e Enteric Fever: Step-ladder fever + relative bradycardia; Ceftriaxone/Azithromycin are drugs of
choice; TCV now in Nepal EPI at 15 months.

e Scrub Typhus: Look for the pathognomonic eschar; treat aggressively with Doxycycline (even
if <8 years old).

« Dengue: Monitor for capillary leak during defervescence (Days 3-7); rising Hct + dropping
platelets = warning sign; strictly avoid NSAIDs.

« Kala-azar: Endemic in Terai; massive splenomegaly + pancytopenia; diagnose with rK39; treat
with single-dose Liposomal Amphotericin B.

e Japanese Encephalitis: Encephalitis with extrapyramidal/Parkinsonian features; diagnose
via CSF IgM; prevented by SA 14-14-2 vaccine at 12 months.

45. Polio evaluation and eradication strategy
Subject: Infectious Diseases
Basics & Current Status
e Agent: Poliovirus (Enterovirus, single-stranded RNA).
e Serotypes: 1, 2,and 3.
e Global Status (WHO Update):
o WPV2 eradicated (2015).
o WPV3 eradicated (2019).
o WPV1 remains endemic in only 2 countries: Pakistan and Afghanistan.
¢ India Status: Certified Polio-free on March 27, 2014 (last case: Jan 13, 2011, Howrah).

Clinical Evaluation (AFP)

e AFP Definition: Any child <15 years with acute onset flaccid paralysis/weakness, or any
person of any age where polio is suspected.

e Classic Polio Features:
o Onset: Acute (1-4 days), usually with fever.
o Tone/Reflexes: Flaccid, deep tendon reflexes (DTRs) absent/diminished.

o Distribution: Asymmetrical, proximal muscles > distal, legs > arms.
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o Sensation: Intact (hallmark distinguishing it from neuropathies).

o Progression: No progression after 3-4 days of onset.

o Differentials: Guillain-Barré Syndrome (symmetrical, sensory involvement, afebrile),
Transverse Myelitis (sensory level, bowel/bladder involvement), Traumatic Neuritis (gluteal IM
injection history).

Diagnostic Evaluation
e Stool Sampling (Gold Standard):
o Timing: 2 samples collected 24-48 hours apart, within 14 days of paralysis onset.
o Quantity: 8-10 grams (thumb size).
o Transport: Reverse cold chain (2-8°C) to WHO-accredited lab.
o Virallsolation: Cultured on specific cell lines (L20B and RD cells).

o Intratypic Differentiation (ITD): PCR used to differentiate Wild Poliovirus (WPV) from Vaccine-
Derived Poliovirus (VDPV) or Sabin-like strains.

e CSF Analysis: Non-specific; shows aseptic meningitis picture (pleocytosis, normal glucose,
slightly elevated protein).

Eradication Strategy (Core Pillars)
¢ 1. Routine Immunization (RIl): High coverage (>90%) with OPV/IPV in the national schedule.

e 2, Supplementary Immunization Activities (SIAs): National Immunization Days (NIDs) and
Sub-NIDs (Pulse Polio) targeting all children <5 years, regardless of previous immunization
status.

e 3. Surveillance:

o AFP Surveillance: Active case finding, 60-day follow-up of AFP cases for residual
weakness.

o Environmental Surveillance: Testing sewage/wastewater for poliovirus shedding
(crucial for detecting silent transmission of VDPV/WPV).

e 4. Mop-Up Operations: Massive, rapid, localized house-to-house immunization in high-risk
areas within 4 weeks of detecting a new WPV/cVDPV case.

Polio Endgame Strategy (2022-2026 Updates)
e Goal: Eradicate all polioviruses (WPV and VDPV).

e The "Switch" (April 2016): Global synchronized withdrawal of tOPV (trivalent) and
replacement with bOPV (bivalent: types 1 & 3) to stop cVDPV2 (circulating vaccine-derived
poliovirus type 2).

e IPV Introduction: To maintain immunity against Type 2 following the switch.

o Current NIS India: Fractional IPV (fIPV) 0.1 mL intradermally at 6 weeks, 14 weeks, and
9 months.

* Novel OPV2 (nOPV2):

o Update: First vaccine authorized under WHO Emergency Use Listing (EUL).
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o Use: Deployed specifically for cVDPV2 outbreaks.

o Advantage: Genetically more stable than Sabin OPV2; significantly lower risk of
reverting to neurovirulence.

Complications & Prognosis

e Bulbar Polio: Involvement of cranial nerves (IX, X, XI, Xll); risk of respiratory compromise and
dysphagia (requires mechanical ventilation).

e Post-Polio Syndrome (PPS): New onset weakness, fatigue, and muscle atrophy occurring 15—
40 years after acute paralytic polio. Pathophysiology: Premature exhaustion of enlarged motor
units.

Exam Summary

 Must-Write Definition: AFP is acute onset flaccid paralysis in <15 yrs; Polio is asymmetrical,
proximal > distal, with intact sensation.

e Stool Protocol: 2 samples, 24-48h apart, within 14 days, reverse cold chain (2-8°C).
e The "Switch": April 2016 shift from tOPV to bOPV to eliminate cVDPV2.
e Current Strategy: High Rl + SIAs + AFP/Environmental Surveillance + Mop-up.

e Latest Updates: WPV 1 only remaining endemic strain; use of nOPV2 for cVDPV2 outbreaks;
fIPV schedule at 6w, 14w, 9m (India).

Respiratory System
1. Bronchial asthma diagnosis and management based on GINA guidelines
Subject: Respiratory System
Definition
e Heterogeneous disease characterized by chronic airway inflammation

e Defined by history of respiratory symptoms (wheeze, shortness of breath, chest tightness,
cough) that vary over time and in intensity

e Associated with variable expiratory airflow limitation
Etiology & Triggers
e Host factors: Genetic predisposition (atopy), obesity, prematurity

o Triggers: Viralinfections (RSV, Rhinovirus—most common in <5 years), aeroallergens (dust
mites, pollen, pet dander), exercise, cold air, smoke, strong odors

Pathophysiology

o Early phase (Minutes): Allergen exposure > IgE cross-linking on mast cells > Degranulation
(histamine, leukotrienes) > Acute bronchoconstriction

e Late phase (Hours): Eosinophil and Th2 lymphocyte infiltration > Mucosal edema, mucus
hypersecretion
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e Chronic: Airway remodeling (subepithelial fibrosis, smooth muscle hypertrophy, angiogenesis)
due to poor control

Clinical Features
e Classic tetrad: Wheeze, cough, shortness of breath, chest tightness
e Pattern: Worse at night or early morning, triggered by exercise/viral infections

o Signs of severity (Red Flags): Inability to complete sentences, "silent chest" (no wheeze due
to severe obstruction), cyanosis, paradoxus (>15 mmHg drop in systolic BP during inspiration),
altered sensorium

Diagnosis (GINA Criteria)
e Clinical History: Variable symptoms, documented trigger associations
e Spirometry (Children >5 years):

o Demonstrates obstructive pattern: FEV1/FVC ratio reduced (<0.80 in adults, often <0.90
in children)

o Reversibility testing (Gold Standard): Post-bronchodilator increase in FEV1 >12% (and
>200 mL in >12 years)

e Peak Expiratory Flow Rate (PEFR): Diurnal variability >13% over 2 weeks confirms diagnosis

e Bronchoprovocation testing: Fallin FEV1 >20% with methacholine/histamine or >10% with
exercise

o Allergy testing: Skin prick test or specific IgE (RAST) to identify triggers (supportive, not
diagnostic)

Management: Chronic Asthma (GINA 2023/2024 Updates)

o GINA Paradigm Shift: SABA-only treatment is no longer recommended for adults and
adolescents due to risk of severe exacerbations.

1. Adolescents (>12 years) & Adults:
e Track 1 (Preferred): MART (Maintenance and Reliever Therapy)
o Step 1& 2:As-needed low-dose ICS-Formoterol
o Step 3: Low-dose ICS-Formoterol maintenance + as-needed ICS-Formoterol
o Step 4: Medium-dose ICS-Formoterol maintenance + as-needed ICS-Formoterol

o Step 5: Add LAMA (Tiotropium) / Biologics (Omalizumab for high IgE, Mepolizumab for
eosinophilic) / refer to specialist

e Track 2 (Alternative): Regular ICS + as-needed SABA (only if Track 1 unavailable/patient stable)
2. Children (6-11 years):

e Step 1: Low-dose ICS taken whenever SABA is taken

e Step 2: Daily low-dose ICS + PRN SABA

e Step 3: Low-dose ICS-LABA OR medium-dose ICS + PRN SABA (MART with very-low-dose ICS-
formoterolis also an option here)
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e Step 4: Medium-dose ICS-LABA OR refer for expert advice

o Step 5: Phenotypic assessment = Biologics (Omalizumab)
3. Children (=5 years):
e Step 1: PRN SABA
e Step 2: Daily low-dose ICS + PRN SABA
e Step 3: Double 'low-dose' ICS + PRN SABA
e Step 4: Continue double ICS + refer to specialist (consider adding LTRA)
Management: Acute Exacerbation
o Mild/Moderate:
o SABAvia MDI with spacer (4-10 puffs every 20 mins for 1 hour)
o Oral Prednisolone (1-2 mg/kg/day for 3-5 days)
o Target Sp0293-95%
e Severe (Sp02<92%, PEF <50%):
o Oxygen therapy
o Nebulized SABA + Ipratropium bromide
o Systemic corticosteroids (IV Hydrocortisone or oral Prednisolone)
o Consider IV Magnesium Sulfate (single dose 40-50 mg/kg over 20 mins)
e Life-threatening (Impending arrest):
o Prepare for intubation/mechanical ventilation
o IV Salbutamol or IV Aminophylline infusion
Complications
e Status asthmaticus (refractory acute exacerbation)
e Airleak syndromes (Pneumothorax, pneumomediastinum)
e lrreversible airway remodeling (chronic airflow limitation)

e Steroid toxicity (if overusing oral steroids/high-dose ICS): growth suppression, cataracts,
osteopenia

Prognosis & Prevention

¢ Prognosis: Excellent with adherence to ICS; many children <5 years with viral-induced wheeze
outgrow symptoms by school age.

e Prevention: Strict allergen avoidance, smoking cessation (parents), routine immunization
(Influenza, Pneumococcal), treat comorbidities (Allergic rhinitis, GERD, obesity). Assess
inhaler technique at every visit.

Exam Summary (Must-Write Points)
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e Definition: Variable expiratory airflow limitation + chronic inflammation.

o Diagnosis: Post-bronchodilator FEV1 reversibility >12%.

e GINA 2024 Update: SABA monotherapy is obsolete in >12y; ICS-Formoterol (MART) is the
preferred Track 1 reliever and maintenance.

e Children <5y: Step 2 starts with daily low-dose ICS; LTRA is an alternative but ICS is superior.
e Acute Severe Rx: 02 + SABA/lpratropium nebs + Systemic Steroids + IV MgSO4.

e Red Flags: Silent chest and altered sensorium mandate immediate PICU escalation.

2. Step up and step down therapy in asthma
Subject: Respiratory System
Basics

e Goal: Achieve good symptom control and minimize future risk (exacerbations, fixed airflow
limitation, medication side effects).

e Strategy: Continuous cycle of Assess > Adjust (Step up/down) > Review.

o Assessment Tools: GINA symptom control tool (past 4 weeks), Asthma Control Test (ACT),
spirometry.

Prerequisites Before Step-Up
e Never step up blindly. Always evaluate the "4 Ts":
o Technique: Checkinhaler/spacer technique.
o Taking it (Adherence): Verify medication compliance.
o Triggers: Assess ongoing environmental exposures (allergens, smoke, viral infections).

o Traits (Comorbidities): Rule out/treat allergic rhinitis, GERD, obesity, vocal cord
dysfunction.

Step-Up Therapy (GINA 2024 Updates)
o Types of Step-Up:
o Sustained: For persistently poor control (assess after 2-3 months).
o Short-term: For 1-2 weeks during viral infections or seasonal allergen exposure.

o Day-to-day: Automated step-up via MART (Maintenance And Reliever Therapy) using
ICS-Formoterol.

e Adolescents (=12 years) - Track 1 (Preferred):
o Update: SABA monotherapy is strictly contraindicated due to severe exacerbation risk.
o Steps1&2: As-needed low-dose ICS-Formoterol.
o Step 3: Low-dose maintenance ICS-Formoterol + as-needed ICS-Formoterol (MART).

o Step 4: Medium-dose maintenance ICS-Formoterol + as-needed ICS-Formoterol
(MART).
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o Step 5: Add LAMA (Tiotropium) + phenotypic assessment for Biologics (Omalizumab,
Mepolizumab, Dupilumab).

¢ Children (6-11 years):
o Step 1: As-needed SABA + low-dose ICS (taken simultaneously).
o Step 2: Daily low-dose ICS + as-needed SABA.
o Step 3: Low-dose ICS-LABA (MART preferred if using Formoterol) OR Medium-dose ICS.
o Step 4: Medium-dose ICS-LABA + refer for expert advice.
o Step 5: Add Tiotropium or biologic (e.g., Anti-IgE/Omalizumab) + expert referral.
e Preschoolers (=5 years):
o Step 1: As-needed SABA.
o Step 2: Daily low-dose ICS.
o Step 3: Double 'low dose' ICS.
o Step 4: Refer to specialist + consider addition of LTRA (Montelukast) or intermittent ICS.
Step-Down Therapy
¢ Indications: Symptoms well-controlled and lung function stable for 23 months.

e Contraindications for stepping down: Ongoing respiratory infection, traveling, impending
high-pollen season.

¢ Methodology:
o Reduce ICS dose by 25-50% at 2-3 month intervals.
o IfonICS-LABA: Reduce ICS dose by 50%, continue LABA.
o Ifonlow-dose ICS: Switch to once-daily dosing.

o Red Flag: Never completely stop ICS in a patient with an established asthma diagnosis
(high risk of rebound exacerbation).

Monitoring & Prognosis
e Follow up 1-3 months after starting treatment, then every 3-12 months.
¢ Follow up within 1 week after an acute exacerbation.

e Monitor height yearly in children on long-term ICS (transient 1-2 cm reduction in final adult
height may occur but is outweighed by severe asthma risks).

Exam Summary

« Rule out pseudo-resistance: Always check adherence and inhaler technique before stepping
up.

e GINA 2024 Paradigm Shift: SABA-only treatment is obsolete for 212 years; as-needed ICS-
Formoterol is the preferred reliever (Track 1).

o MART Strategy: Using ICS-Formoterol as both maintenance and reliever prevents
exacerbations better than fixed-dose regimens.
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e Step-Down Rule: Requires 23 months of strict control; reduce ICS by 25-50%; never stop ICS
entirely.

3. Management of acute severe asthma
Subject: Respiratory System
Definition & Grading

e Acute Severe Asthma: Severe exacerbation unresponsive to initial standard bronchodilator
therapy; Sp0O2 <92% on room air, PEFR < 50% predicted, inability to complete sentences.

o Life-Threatening Asthma: Presence of silent chest, cyanosis, poor respiratory effort, altered
sensorium, or Sp0O2 < 92% despite oxygen therapy.

Etiology (Triggers)

¢ Infections: Viral URI (Rhinovirus, RSV, Influenza).

¢ Allergens: Pollen, dust mites, animal dander, mold.

e Environmental: Tobacco smoke, cold air, pollution.

e Patient factors: Poor compliance with inhaled corticosteroids (ICS), faulty inhaler technique.
Pathophysiology

e Acute bronchospasm + mucosal edema + thick mucus plugging.

e Leadstoincreased airway resistance and severe air trapping (hyperinflation).

¢ Results in V/Q mismatch, hypoxemia, and increased work of breathing (WOB).

e Eventual respiratory muscle fatigue leads to hypercapnia (Type 2 respiratory failure).
Clinical Features

o Severe dyspnea, tachypnea, tachycardia.

e Use of accessory muscles (sternocleidomastoid, intercostal retractions), tripod positioning.

¢ Loud biphasic wheeze (or ominous "silent chest" if airflow is critically low).

e Pulsus paradoxus (>20 mmHg drop in systolic BP during inspiration).

e Agitation progressing to lethargy/confusion (signs of hypercapnia/hypoxia).
Diagnosis & Investigations

e Clinical Diagnosis: Do not delay treatment for investigations.

¢ Pulse Oximetry: Continuous SpO2 monitoring.

e PEFR: <50% of personal best or predicted (if child > 5 years and cooperative).

e ABG:

o Early: Hypoxemia with respiratory alkalosis (low PaCQ2).

o Trap: A"normal" PaCO2 (35-45 mmHg) in a severely tachypneic child is a red flag for
impending respiratory muscle fatigue.
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o Late: Respiratory acidosis (high PaC0O2).

e CXR: Not routine. Indicated only to rule out complications (pneumothorax,
pneumomediastinum, pneumonia) or if unresponsive to therapy.

e Serum Electrolytes: Monitor for SABA-induced hypokalemia.
Management (Stepwise Algorithm)
e 1.Initial Resuscitation & Oxygenation
o Position propped up.
o Target Sp0O2: 93-95% (children) via nasal prongs or face mask.
e 2. First-Line Pharmacotherapy (First Hour)

o Inhaled SABA (Salbutamol): Nebulized (2.5 mg if <20 kg; 5 mg if >20 kg) OR via pMDI
with spacer (4-10 puffs). Give every 20 minutes for the first hour.

o Inhaled Anticholinergic (Ipratropium bromide): 250 mcg (<20 kg) or 500 mcg (>20 kg)
nebulized, mixed with SABA, every 20 minutes for 3 doses.

o Systemic Corticosteroids: Give within 1 hour of presentation. Oral Prednisolone (1-2
mg/kg, max 40-50 mg) OR IV Hydrocortisone (4-5 mg/kg/dose) / IV Methylprednisolone
(1-2 mg/kg/day).

e 3. Second-Line Therapy (Refractory/No improvement after 1 hour)

o IV Magnesium Sulfate: 40-50 mg/kg (max 2g) slow IV infusion over 20-30 minutes.
Monitor BP (risk of hypotension).

o IV Bronchodilators: IV Salbutamol or Terbutaline infusion (requires ICU monitoring for
tachycardia/arrhythmias).

o Update (GINA 2024): IV Aminophylline is rarely used/not recommended routinely due to
narrow therapeutic index and toxicity.

e 4. Escalation & Respiratory Support (ICU)
o NIV (HFNC or CPAP/BIiPAP): Used to stent airways and reduce WOB.
o Intubation & Mechanical Ventilation:

» Indications: Respiratory arrest, exhaustion, altered sensorium, refractory
hypoxia/hypercapnia.

= Ventilator Strategy: Permissive hypercapnia, low respiratory rate, prolonged
expiratory time (low I:E ratio, e.g., 1:3 or 1:4) to prevent auto-PEEP, high peak
inspiratory flow.

e 5. Supportive Care
o Maintain euvolemia (avoid fluid overload to prevent pulmonary edema).
o Correct hypokalemia (due to frequent SABA use).
Complications
e Airleaks: Pneumothorax, pneumomediastinum, subcutaneous emphysema.

e« Cardiopulmonary arrest, hypoxic-ischemic encephalopathy.
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e Metabolic: Hypokalemia, lactic acidosis (from high-dose SABA).

Prognosis & Discharge Criteria

e Discharge when: Clinically stable, SpO2 > 94% on room air, PEFR > 70% predicted, sustained
improvement for > 4 hours after last SABA dose.

o Discharge Meds: Complete a 3-5 day course of oral steroids.
e Follow-up: Step-up controller therapy (ICS).
Prevention
e Provide a written Asthma Action Plan.
e Verify and correct inhaler/spacer technique at every visit.
e Ensure adherence to daily controller medication (ICS).

¢ Administer annual Influenza and age-appropriate Pneumococcal vaccines.

Exam Summary (Must-Write Points)

o Triad of 1st hour: Oxygen (target 93-95%) + Nebulized Salbutamol/Ipratropium + Early
systemic steroids.

e Red Flag ABG: Normal or rising PaCO2 in a severely breathless child indicates impending
respiratory failure.

¢ Red Flag Clinical: "Silent chest" is a sign of critical airway obstruction, not improvement.

o 1V MgSO04: Drug of choice for exacerbations refractory to 1st-hour treatment (dose: 40-50
mg/kg).

e Ventilation rule: Use low rate, long expiratory time, and permissive hypercapnia to avoid auto-
PEEP and barotrauma.

4. Type 2 asthma
Subject: Respiratory System
Definition

e Asthma endotype driven by Type 2 inflammatory pathways (Th2 cells and Type 2 Innate
Lymphoid Cells [ILC2]).

e Encompasses two major phenotypes: Allergic (early-onset) and Eosinophilic (often later-onset,
severe) asthma.

Pathophysiology
o Triggers: Allergens (dust mites, pollen) or viruses damage airway epithelium.
e Alarmins: Epithelium releases TSLP, IL-25, and IL-33.
e Cellular Activation: Activates Th2 cells (adaptive) and ILC2s (innate).

e Key Cytokines:
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o IL-4: Promotes B-cell isotype switching to IgE.

o IL-5: Drives eosinophil proliferation, maturation, and survival.

o IL-13: Induces airway hyperresponsiveness, goblet cell hyperplasia (mucus), and airway
remodeling.

Clinical Features
e Onset: Typically childhood-onset (classic allergic phenotype).
e Atopic March: Frequently coexists with allergic rhinitis, atopic dermatitis, and food allergies.
o Triggers: Symptoms predictably worsen with allergen exposure, viral infections, or exercise.
e Treatment Response: Characteristically highly responsive to Inhaled Corticosteroids (ICS).
Diagnostic Biomarkers
e Essential for phenotyping severe asthma before starting biologics.
e Blood Eosinophils: 2150-300 cells/pL (indicates eosinophilic drive).
e Sputum Eosinophils: 22-3% (gold standard but difficult in pediatrics).

e FeNO (Fractional exhaled Nitric Oxide): =20 ppb in children (marker of IL-13 driven epithelial
inflammation).

o Allergy Testing: Elevated total serum IgE; positive specific IgE (RAST) or skin prick test to
aeroallergens.

Management (GINA 2024 Guidelines)

o First-line: ICS + Formoterol (MART - Maintenance and Reliever Therapy) is preferred across
steps.

e Add-on Therapy: Leukotriene Receptor Antagonists (LTRA - Montelukast) target
eosinophilic/allergic pathways.

o Targeted Biologics (Severe, refractory T2 Asthma):

o Anti-IgE (Omalizumab): For severe allergic asthma; approved =6 years. Dosed by
weight and total IgE.

o Anti-IL-5 (Mepolizumab): For severe eosinophilic asthma; approved =6 years.
(Benralizumab/Reslizumab typically 212 or 218 yrs).

o Anti-IL-4Ra (Dupilumab): Blocks both IL-4 and IL-13; approved =6 years. Highly
effective if coexisting severe eczema.

o Anti-TSLP (Tezepelumab): Blocks upstream alarmin; approved 212 years. Useful for
both T2-high and T2-low asthma.

Complications & Prognosis
e Prognosis: Generally excellent; most achieve control with low/medium dose ICS.

e Complications: Uncontrolled chronic T2 inflammation leads to irreversible airway remodeling
(subepithelial fibrosis, smooth muscle hypertrophy).
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Exam Summary: Must-Write Points

e Core Cytokines: IL-4 (IgE), IL-5 (Eosinophils), IL-13 (Mucus/Hyperresponsiveness).
e Biomarkers: High FeNO (=20 ppb), High blood eosinophils (=150/puL), High IgE.
e First-line: ICS is the cornerstone; highly effective in T2 asthma.

e Biologics (Pediatric Cutoffs): Omalizumab, Mepolizumab, and Dupilumab are all approved for
age 26 years.

5. Acute respiratory distress syndrome in children definition and treatment recommendations
Subject: Respiratory System
Definition (PALICC-2 Criteria, 2023)

Pediatric Acute Respiratory Distress Syndrome (PARDS) is defined by the 2023 Pediatric Acute Lung
Injury Consensus Conference (PALICC-2) criteria:

e Age: Excludes perinatal-specific lung diseases.
e Timing: Within 7 days of a known clinical insult.
o Origin of Edema: Respiratory failure not fully explained by cardiac failure or fluid overload.

¢ Imaging: New infiltrates consistent with acute pulmonary parenchymal disease
(Update: Bilateral or unilateral infiltrates are now accepted).

o Oxygenation Criteria (Invasive Ventilation): Based on Oxygenation Index (Ol) or Oxygen
Saturation Index (OSlI).

o Mild: Ol 4to <8 (or OSI 5to0 <7.5)
o Moderate: Ol 8to <16 (or OSl 7.5t0 <12.3)
o Severe: 0l=216 (or OSI1=12.3)
e Oxygenation Criteria (Non-Invasive):
o CPAP/BIiPAP 25 cmH20: PaO2/FiO2 <300 or SpO2/Fi02 <264.

o High Flow Nasal Cannula (HFNC): Included in PALICC-2 for specific age-based flow
limits.

(Formulas: Ol = [MAP x FiO2 x 100] / Pa0O2; OSI = [MAP x FiO2 x 100]/ SpO2)
Etiology

e Direct Lung Injury: Pneumonia (viral/bacterial), aspiration, pulmonary contusion, inhalation
injury, near-drowning.

e Indirect Lung Injury: Sepsis (most common), severe trauma, massive transfusion (TRALI),
pancreatitis, burns.

Pathophysiology

e Exudative Phase (0-7 days): Alveolar macrophage activation > Cytokine storm (IL-1, IL-6, TNF-
a) » Endothelial/epithelial damage > Protein-rich fluid leaks into alveoli.
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Surfactant Dysfunction: Inactivation by plasma proteins > Alveolar collapse - Intrapulmonary
shunting (V/Q mismatch) > Refractory hypoxemia.

Proliferative Phase (7-21 days): Type Il pneumocyte proliferation, early matrix deposition.

Fibrotic Phase (>21 days): Extensive collagen deposition, structural remodeling, chronic lung
disease (in survivors).

Clinical Features

Onset: Acute severe dyspnea, tachypnea, grunting, severe retractions.
Hypoxemia: Cyanosis refractory to standard oxygen therapy.
Auscultation: Diffuse bilateral crackles/crepitations.

Systemic: Signs of underlying cause (e.g., shock, fever) and evolving multiorgan dysfunction
syndrome (MODS).

Diagnosis

ABG: Severe hypoxemia (low Pa02), initially respiratory alkalosis > later respiratory acidosis +
metabolic acidosis (tissue hypoxia).

Chest X-Ray / USG: Diffuse patchy infiltrates, "white-out" lung, absence of cardiomegaly
(differentiates from cardiogenic edema).

Echocardiography: Normal LV function; useful to rule out congenital heart disease or assess
for secondary pulmonary hypertension/RV dysfunction.

Management (PALICC-2 Recommendations)

1. Conventional Mechanical Ventilation (First-Line)

Lung Protective Ventilation (LPV): Core strategy to prevent Ventilator-Induced Lung Injury
(VILI).

Tidal Volume (Vt): 4-6 mL/kg of ideal body weight (up to 8 mL/kg if compliance is preserved).

Plateau Pressure (Pplat): Limit to <28 cmH20 (allow up to 30-32 cmH20 if chest wall
compliance is reduced).

Driving Pressure: Target <15 cmH20 (Pplat minus PEEP).

PEEP: Titrate optimally using ARDSNet tables; high enough to prevent alveolar collapse
(atelectrauma) but low enough to avoid overdistension (volutrauma).

Permissive Hypercapnia: Allow PaCO2 to rise (even 60-80 mmHg) to maintain low Vt,
provided pH remains >7.15 and no intracranial hypertension exists.

2. Escalation / Refractory Hypoxemia

Prone Positioning: Strongly recommended for severe PARDS; maintain for 212-16 hours/day.

Neuromuscular Blockade (NMBA): Early, short course (24-48 hours) to facilitate ventilation
and eliminate patient-ventilator asynchrony in severe cases.

High-Frequency Oscillatory Ventilation (HFOV): Rescue therapy if Pplat >28 cmH20 or failing
conventional LPV.
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¢ Inhaled Nitric Oxide (iNO): Not for routine use. Rescue therapy for documented Right
Ventricular (RV) dysfunction or severe life-threatening hypoxemia.

e ECMO: V-V ECMO indicated for severe, potentially reversible PARDS refractory to all optimal
medical/ventilator management.

3. Supportive Care

 Fluid Management: Conservative strategy after initial shock resuscitation. Aim for zero or
negative fluid balance to reduce pulmonary edema.

e Nutrition: Early enteral nutrition preferred; use gastric tubes.
o Sedation: Goal-directed, avoiding over-sedation; use daily sedation vacations.
4. Pharmacotherapy

e Corticosteroids: Not routinely recommended for all PARDS. Consider only for specific triggers
(e.g., severe PCP pneumonia, COVID-19 MIS-C) or refractory vasopressor-dependent shock.

o Surfactant: Routine exogenous surfactant is not recommended in PARDS.
o Antibiotics: Early empiric broad-spectrum coverage if sepsis/pneumonia is suspected.
Complications

¢ Pulmonary: Barotrauma (pneumothorax, pneumomediastinum), Ventilator-Associated
Pneumonia (VAP), pulmonary fibrosis.

e Systemic: Multiorgan Failure (MOF), Critical illness myopathy/neuropathy, VTE.
Prognosis

e Mortality ranges from 15-30% (primarily driven by underlying cause/MODS rather than
hypoxemia alone).

e Survivors often face long-term physical deconditioning, restrictive lung defects, and
neurocognitive/psychological sequelae (Post-Intensive Care Syndrome - PICS).

Exam Summary (Must-Write Points)

e PALICC-2 2023 Update: Unilateral infiltrates now accepted; severity classified by Ol/OSI, not
just PaO2/FiO2.

e Formulas: Ol = (MAP x FiO2 x 100) / PaO2. Severe PARDS = Ol = 16.

¢ Ventilation: Lung Protective Strategy is paramount > Low Vt (4-6 mL/kg), limit Pplat (=28
cmH20), optimal PEEP, Permissive Hypercapnia (pH >7.15).

e Fluid Strategy: Conservative (keep lungs "dry") post-resuscitation.
e Rescue Therapies: Prone positioning (=12 hrs/day), NMBA, HFOV, V-V ECMO.

o Contraindicated/Not Routine: Routine systemic steroids and exogenous surfactant are NOT
recommended.

6. Cystic fibrosis diagnosis and management
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Subject: Respiratory System

Basics & Genetics
o Inheritance: Autosomal recessive.

e Gene: CFTR (Cystic Fibrosis Transmembrane Conductance Regulator) on chromosome
7q931.2.

e Most Common Mutation: F508del (Class || mutation: defective protein processing/trafficking).
Pathophysiology
¢ Mechanism: Defective cyclic AMP-dependent chloride channel.

e Lungs/Gl: Decreased chloride secretion, increased sodium and water absorption >
dehydrated, thick, viscous mucus.

e Sweat Glands: Defective chloride reabsorption - high salt content in sweat.

e Consequence: Luminal obstruction, chronic infection, exaggerated neutrophilic
inflammation, and progressive tissue destruction.

Clinical Features
« Neonatal: Meconium ileus (pathognomonic), prolonged neonatal jaundice.

e Respiratory: Chronic productive cough, recurrent pneumonia (S. aureus in early
childhood, Pseudomonas aeruginosa later), nasal polyps, chronic sinusitis.

e Gastrointestinal: Pancreatic exocrine insufficiency (steatorrhea, failure to thrive), rectal
prolapse, Distal Intestinal Obstruction Syndrome (DIOS).

e Genitourinary: Congenital Bilateral Absence of Vas Deferens (CBAVD) causing obstructive
azoospermia (>95% males).

e Endocrine: Cystic Fibrosis-Related Diabetes (CFRD) —typically peaks in adolescence.
Diagnosis

o Diagnostic Criteria Formula: Clinical symptom OR Positive Newborn Screen (NBS) OR Sibling
with CF PLUS Evidence of CFTR dysfunction (Sweat test or Genetics or NPD).

e Sweat Chloride Test (Gold Standard):
o Method: Pilocarpine iontophoresis.
o Normal: <30 mmol/L.
o Equivocal: 30-59 mmol/L (repeat test, do genetics).
o Diagnostic: 260 mmol/L (on two separate occasions).
o Genetic Testing: Identification of two disease-causing CFTR mutations (in trans).

 Nasal Potential Difference (NPD): Used for atypical cases; shows more negative baseline
potential and absent response to isoproterenol.

e Supportive Investigations:

o Newborn Screen: High Immunoreactive Trypsinogen (IRT) on Guthrie card.
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o CXR/HRCT: Hyperinflation, tram-track lines, signet-ring sign (bronchiectasis), upper
lobe predominance.

o Sputum Culture: Classic pathogens (P. aeruginosa, Burkholderia cepacia, S. aureus, H.
influenzae).

o Stool: Low fecal elastase (<200 pg/g) confirms pancreatic insufficiency.

Management: Respiratory

Airway Clearance Therapy (ACT): Chest physiotherapy, positive expiratory pressure (PEP)
devices, high-frequency chest wall oscillation.

Mucolytics:

o Dornase alfa (rhDNase): Cleaves extracellular DNA from necrotic neutrophils; reduces
sputum viscosity.

o Hypertonic Saline (7%): Hydrates airway surface liquid (osmotic effect).
Infection Control:

o Eradication: Aggressive treatment of first Pseudomonas isolate (inhaled tobramycin or
colistin x 28 days).

o Chronic Suppression: Inhaled tobramycin/aztreonam (alternating months) for
chronic Pseudomonas.

o Anti-inflammatory: Oral azithromycin (3x/week) reduces exacerbations and
disrupts Pseudomonas biofilms.

Management: Gl & Nutrition

Diet: High-calorie, high-fat, high-protein (110-200% of normal daily requirements).

Pancreatic Enzyme Replacement Therapy (PERT): Taken with all meals and snacks; dosed
based on lipase units.

Vitamins: Routine supplementation of fat-soluble vitamins (A, D, E, K).

Hepatobiliary: Ursodeoxycholic acid (UDCA) for CF-associated liver disease to improve bile
flow.

Management: CFTR Modulators (Highly Tested Updates)

Mechanism: Targets the underlying protein defect rather than symptoms.

lvacaftor (Potentiator): For Class lll (gating) mutations (e.g., G551D). Keeps channel open
longer.

Lumacaftor/Tezacaftor (Correctors): Help fold and traffic the F508del protein to the cell
surface.

Elexacaftor/Tezacaftor/lvacaftor (Triple Therapy / Trikafta):
o Indication: Patients with at least one F508del mutation (covers ~90% of CF population).

o FDA/AAP Update (2023): Now approved for children aged 22 years.

Complications & Escalation

Built with time and effort! So, please support it


https://buymemomo.com/vivek

121 buymemomo.com/vivek
e Hemoptysis: Stop NSAIDs/ACT; massive hemoptysis (>240 mL) requires bronchial artery
embolization.

e Pneumothorax: Small (<20%) observe; large requires chest tube + pleurodesis.

e Allergic Bronchopulmonary Aspergillosis (ABPA): Suspect if sudden clinical decline + high
IgE; treat with systemic steroids + itraconazole.

e End-Stage Lung Disease: Bilateral lung transplantation (improves survival, does not cure
systemic CF).

Prognosis

e Life expectancy has improved dramatically (median survival >50 years in developed countries)
due to early NBS, aggressive nutrition, and CFTR modulators.

e Burkholderia cepacia complex infection is a poor prognostic marker and a relative
contraindication to lung transplant in some centers.

Exam Summary: High-Yield Must-Write Points
o Defect: CFTR gene (7931.2), F508del mutation, defective Cl- channel.
o Diagnosis: Clinical/NBS + Sweat Chloride 260 mmol/L (Pilocarpine iontophoresis).
e Neonatal Clue: Meconium ileus (almost always CF).
e Lung Pathogens: S. aureus (infants) > P. aeruginosa (older children/adults).

e Game-Changer Rx: Elexacaftor/Tezacaftor/lvacaftor (Triple therapy) for 21 F508del mutation,
now approved for age =2 years.

e Gl Rx: High-calorie diet + PERT + ADEK vitamins.

7. Pleural effusion in children: diagnostic approach and management
Subject: Respiratory System
Definition

e Abnormal accumulation of fluid within the pleural space due to an imbalance between fluid
formation and absorption.

Pathophysiology
« Transudate: Increased hydrostatic pressure or decreased oncotic pressure; intact capillaries.

e Exudate: Increased capillary permeability or impaired lymphatic drainage; damaged
capillaries.

Etiology
e Exudative (Most common in children):

o Infections: Parapneumonic (most common; S. pneumoniae, S. aureus, Group
A Streptococcus), Tuberculosis (TB), Mycoplasma.

o Malignancy: Lymphoma, Leukemia, Neuroblastoma.
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o Autoimmune: Systemic Lupus Erythematosus (SLE), Juvenile Idiopathic Arthritis (JIA).

o Others: Pancreatitis, Uremia, Chylothorax (trauma, congenital).
o Transudative:
o Congestive Heart Failure (CHF).
o Hypoproteinemia: Nephrotic syndrome, Protein-losing enteropathy, Liver cirrhosis.
Clinical Features

e Symptoms: Pleuritic chest pain (worsens on inspiration), tachypnea, dyspnea, dry cough,
high-grade fever (in parapneumonic effusion).

e Signs:

o Inspection: Restricted chest wall movement on the affected side, fullness of intercostal
spaces.

o Palpation: Decreased vocal fremitus, apical impulse/trachea shifted to the contralateral
side.

o Percussion: Stony dullness.

o Auscultation: Decreased or absent vesicular breath sounds, pleural friction rub (early
stage).

Diagnostic Approach
e 1.Imaging:

o Chest X-Ray (CXR): PA/AP and Lateral views. Shows obliteration of costophrenic angle,
meniscus sign, homogeneous opacity. Lateral decubitus detects small/free-flowing
fluid (>10 mL).

o Chest Ultrasound (USG): Modality of choice to confirm fluid, detect
septations/loculations, measure pleural thickness, and guide thoracentesis.

o Contrast CT Chest: Not routine. Indicated for suspected malignancy, parenchymal
necrosis, lung abscess, or pre-surgical (VATS) mapping.

e 2.Thoracentesis (Diagnostic Tap):

o Indicated for all new effusions of unknown etiology, suspected empyema, or respiratory
compromise.

o Avoid if effusion is purely transudative (e.g., known nephrotic syndrome) without
distress.

e 3. Pleural Fluid Analysis:
o Light’s Criteria (Diagnoses Exudate if 21 met):
= Pleural fluid protein / Serum protein > 0.5
* Pleural fluid LDH /Serum LDH > 0.6
*» Pleural fluid LDH > 2/3 upper limit of normal serum LDH

o Biochemistry:
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= pH<7.2(Strongest indicator for chest tube drainage).

»  Glucose <40 mg/dL (Suggests empyema, TB, malignancy, or rheumatoid
arthritis).

= Adenosine Deaminase (ADA) > 40 U/L (Highly suggestive of TB).
= Triglycerides > 110 mg/dL (Chylothorax).
o Cytology:

= Neutrophil predominance: Acute parapneumonic effusion, pulmonary
infarction.

= Lymphocyte predominance: TB, malignancy, viral infection.

o Microbiology: Gram stain, Aerobic/Anaerobic culture, AFB smear/GeneXpert,
Pneumococcal antigen test.

Management (Focus: Parapneumonic Effusion/Empyema)
e Supportive Care:
o Supplemental oxygen for hypoxemia.
o Adequate analgesia (NSAIDs/Paracetamol) to prevent splinting and atelectasis.
o IV fluids and nutritional support.
e Medical Therapy:

o Empiric IV Antibiotics: 3rd generation Cephalosporin (Ceftriaxone/Cefotaxime) +
Clindamycin or Vancomycin/Linezolid (if MRSA suspected).

o Duration: 2-4 weeks depending on clinical response and organism.
e Interventional Step-up Approach (BTS/IAP Guidelines):

o Step 1: Simple Thoracentesis. For small, uncomplicated effusions.

o Step 2: Intercostal Chest Drain (ICD).

* Indications: Purulent fluid (pus), pH < 7.2, Glucose <40 mg/dL, positive Gram
stain/culture, or massive effusion causing respiratory compromise.

» Small-bore pigtail catheters (10-14 Fr) are preferred over large-bore tubes.
o Step 3: Intrapleural Fibrinolytics.
= Indicated for: Loculated/septated empyema (USG proven) not draining via ICD.

= Agents: Urokinase (40,000 units in normal saline) or Tissue Plasminogen
Activator (tPA/Alteplase). Given twice daily for 3 days.

o Step 4: Video-Assisted Thoracoscopic Surgery (VATS).

= Indicated for: Failure of ICD + fibrinolytics after 48-72 hours, persistent sepsis, or
thick pleural peel.

o Step 5: Open Thoracotomy & Decortication.

= Reserved for chronic, organized fibrothorax with trapped lung.
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Complications

Bronchopleural fistula.

Tension pneumothorax / Pyopneumothorax.
Lung abscess / Pneumatocele.

Fibrothorax and trapped lung.

Scoliosis (usually transient, secondary to pain/splinting).

Prognosis & Prevention

Prognosis: Excellent in children compared to adults. Even with severe empyema, long-term
pulmonary function usually returns to normal within 3-6 months.

Prevention: Routine immunization with Pneumococcal Conjugate Vaccine (PCV)
and Haemophilus influenzae type b (Hib) vaccine.

Exam Summary: Must-Write Points

Most common cause: Parapneumonic effusion (S. pneumoniae).

USG Chest: Modality of choice for septations and guiding tap; CT is NOT first-line.
Light's criteria: Differentiates transudate vs exudate (Protein ratio >0.5, LDH ratio >0.6).
Absolute indications for ICD: Pus, positive Gram stain, pH < 7.2, glucose <40 mg/dL.

Loculated empyema management: Small-bore ICD + Intrapleural Fibrinolytics
(Urokinase/tPA) > VATS if fails.

8. Bronchiectasis diagnostic approach and management

Subject: Respiratory System

Definition

Irreversible, abnormal dilation and distortion of the bronchial tree due to structural wall
destruction.

Etiology

Post-infectious (Most common in developing nations): Tuberculosis, Adenovirus, Measles,
Pertussis, severe pneumonia.

Mucociliary clearance defects: Cystic Fibrosis (CF), Primary Ciliary Dyskinesia (PCD).

Immunodeficiency: Common Variable Immunodeficiency (CVID), X-linked
Agammaglobulinemia (XLA), Chronic Granulomatous Disease (CGD).

Aspiration: Uncoordinated swallowing, severe GERD, neurodisability, retained foreign body.
Hypersensitivity: Allergic Bronchopulmonary Aspergillosis (ABPA).

Congenital/Anatomical: Williams-Campbell syndrome (cartilage defect), Mounier-Kuhn
syndrome (tracheobronchomegaly), sequestration.

Pathophysiology
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e Cole’s Vicious Cycle: Initial insult » Impaired mucociliary clearance > Retained secretions >
Chronic bacterial infection > Inflammatory response (neutrophil elastase release) > Airway
wall destruction »> Further dilation and impaired clearance.

Clinical Features
e Classic symptom: Chronic wet/productive cough lasting >8 weeks.
e Sputum: Purulent, often copious; worse in the morning.
o Signs: Digital clubbing, halitosis, poor weight gain/growth failure.
e Auscultation: Persistent coarse crackles, localized wheezing.
o Exacerbations: Increased cough, change in sputum volume/color, fever, dyspnea.
Diagnostic Approach
¢ Imaging (Gold Standard): High-Resolution Computed Tomography (HRCT) of the chest.
o Signet-ring sign: Bronchus diameter > adjacent pulmonary artery.
o Tram-tracking: Parallel thickened bronchial walls.
o Lack of tapering: Bronchi visible within 1 cm of the pleura.

o Initial Imaging: Chest X-ray (shows ring shadows, honeycombing, volume loss, but low
sensitivity).

e Microbiology: Deep throat swab or sputum culture (look for H. influenzae, S.
pneumoniae, Staph aureus, Pseudomonas aeruginosa, NTM).

o Etiological Workup (Must perform in all cases):
o CF screen: Sweat chloride test (first-line) + CFTR genetics.
o Immune workup: Serum IgG, IgA, IgM, IgE, and specific vaccine antibody responses.
o PCD screen: Nasal Nitric Oxide (low in PCD) ~ ciliary biopsy/genetics.
o ABPA screen: Total IgE, Aspergillus specific IgE/IgG.

o Anatomy/FB: Flexible bronchoscopy (if localized disease on HRCT to rule out foreign
body or structural anomaly).

Management
¢ Airway Clearance Therapy (ACT) (Cornerstone):
o Dalily chest physiotherapy, postural drainage, and percussion.
o Positive Expiratory Pressure (PEP) devices (e.g., Acapella, Flutter).
o Mucoactive agents: Nebulized hypertonic saline (3-7%) prior to ACT.

o Update/Trap: Recombinant human DNase (Dornase alfa) is indicated in CF but strictly
contraindicated in Non-CF bronchiectasis (increases exacerbations).

¢ Antibiotic Therapy:

o Acute Exacerbations: 14-day course based on prior cultures (empirical: Amoxicillin-
Clavulanate or Macrolide; Ciprofloxacin if Pseudomonas suspected).
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o Eradication: Aggressive treatment upon first isolation of P. aeruginosa (e.g., Nebulized
Tobramycin/Colistin + Oral Ciprofloxacin for 1-3 months).

o Maintenance: Long-term oral Azithromycin (3x/week) forimmunomodulatory and
antibacterial effects (indicated if 23 exacerbations/year).

e Bronchodilators: Only if concurrent airway hyperreactivity/asthma is documented.

e Surgical Intervention: Lobectomy/segmentectomy reserved for highly localized disease
refractory to medical management or for life-threatening hemoptysis.

e Hemoptysis Management: Mild (treat exacerbation); Massive (Bronchial Artery Embolization
[BAE] - surgery if BAE fails).

Complications
¢ Massive hemoptysis (from hypertrophied bronchial arteries).
e Corpulmonale and pulmonary hypertension.
o Respiratory failure.
e Brain abscess, secondary amyloidosis (rare now).
Prevention
e Prompttreatment of lower respiratory tract infections.
e Foreign body removal without delay.
e Vaccination: Pneumococcal, Influenza, Measles, Pertussis.
Exam Summary
e Cole’s cycle: Infection © Inflammation ¢ Structural damage.
o Diagnosis: HRCT is the gold standard (look for Signet-ring sign and Tram-tracking).
e« Workup non-negotiables: Sweat chloride, Immunoglobulins, Sputum culture.

e Management triad: Airway clearance (Hypertonic saline + PEP) + Antibiotics
(exacerbation/eradication/maintenance) + Nutrition.

e Trap: Do NOT use rhDNase (Dornase alfa) in non-CF bronchiectasis.

¢ Pseudomonas: Firstisolation requires immediate, aggressive eradication therapy.

8. Recurrent respiratory infections in children
Subject: Respiratory System
Definition

e Recurrent Upper Respiratory Infections (URTI): >6-8 episodes/year in young children
(normalin daycare/school-aged).

e Recurrent Lower Respiratory Infections (LRTI): 22 episodes of pneumonia in a single year, or
>3 episodes over any timeframe.

e Recurrent Otitis Media: 23 episodes in 6 months, or 24 episodes in 12 months.
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Etiology & Classification Divided into four classic categories (The 50-30-10-10 Rule):

e Normal child (50%): Frequent viral URTIs due to daycare, older siblings, or passive smoking;
normal growth and rapid recovery.

e Atopy/Allergy (30%): Asthma, allergic rhinitis; triggered by aeroallergens, family history
positive.

e Structural/Anatomical (10%): Retained foreign body, tracheomalacia, vascular ring, adenoid
hypertrophy, cleft palate.

e Chronic Disease/Immunodeficiency (10%):
o Mucociliary clearance: Cystic Fibrosis (CF), Primary Ciliary Dyskinesia (PCD).
o Aspiration: Severe GERD, H-type tracheoesophageal fistula (TEF), bulbar palsy.

o Immunodeficiency: Primary (X-linked Agammaglobulinemia, CVID, IgA deficiency, SCID)
or Secondary (HIV, malnutrition).

Clinical Clues & Red Flags
e SPUR Criteria for Immunodeficiency: Severe, Persistent, Unusual organisms, Recurrent.

e Failure to thrive (FTT) + chronic diarrhea: Suspect CF or severe Primary Immunodeficiency
(PID).

e Choking with feeds: Suspect aspiration, GERD, or H-type TEF.
e Situsinversus + chronic sinusitis: Suspect Kartagener syndrome (PCD).
e Unilateral foul-smelling nasal discharge: Suspect retained foreign body.

o Persistent localized wheeze/infiltrate in same lobe: Suspect anatomical anomaly or foreign
body.

e Eczema + seasonal flares: Suspect atopy/asthma.
Diagnosis: Stepwise Approach
o Tier 1 (Initial Screening):

o Complete Blood Count (CBC) with differential (assess Absolute Neutrophil and
Lymphocyte Counts).

o Peripheral smear (Howell-Jolly bodies imply asplenia).
o Quantitative Immunoglobulins (IgG, IgA, IgM, IgE).
o Chest X-ray (CXR) AP and Lateral (hyperinflation, focal infiltrates, right-sided heart).
o HIV serology (if risk factors).
e Tier 2 (Specific Testing):
o CF:Sweat chloride test (>60 mEqg/L is diagnostic).
o PCD: Nasal nitric oxide (low in PCD), Saccharin test.
o Asthma: Spirometry with bronchodilator reversibility (if >5 years old).

o Aspiration: Barium swallow, 24-hour esophageal pH monitoring.
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o Immune function: Specific vaccine antibody titers (Tetanus, Diphtheria,
Pneumococcal).

o Tier 3 (Advanced/Specialist):
o Flexible bronchoscopy (structural lesions, bronchoalveolar lavage).
o High-Resolution CT (HRCT) chest (bronchiectasis, interstitial disease).
o Flow cytometry (lymphocyte subsets: CD3, CD4, CD8, CD19, CD56).
o Whole exome sequencing/Genetic panels.

Management

e General/Supportive:
o Optimize nutrition (Vitamin A, Zinc, Vitamin D).
o Strict avoidance of passive smoke and indoor air pollution (biomass fuels).
o Temporary withdrawal from daycare (if safe and feasible).

o Targeted Therapy:

o Allergy/Asthma: Inhaled corticosteroids (ICS), antihistamines, leukotriene receptor
antagonists (LTRA).

o Anatomical/Foreign Body: Rigid bronchoscopy for FB removal; surgical correction of
anomalies.

o Cystic Fibrosis: Chest physiotherapy, hypertonic saline, dornase alfa, CFTR modulators
(e.g., Elexacaftor/Tezacaftor/lvacaftor).

o Immunodeficiency: Intravenous/Subcutaneous Immunoglobulin (IVIG/SCIG)
replacement, prophylactic antibiotics (e.g., Cotrimoxazole), Hematopoietic Stem Cell
Transplant (HSCT) for SCID.

o GERD: Thickened feeds, upright positioning, PPIs (if erosive).
Complications
e Bronchiectasis (irreversible airway dilation).
e Growth retardation / Failure to thrive.
e Cor pulmonale (secondary to chronic hypoxia/pulmonary hypertension).
e Conductive hearing loss (due to recurrent AOM).
Prevention

« |AP/AAP 2024 Vaccination Guidelines: Ensure age-appropriate completion of National
Immunization Schedule.

e Special populations: Annual Influenza vaccine (>6 months age), Pneumococcal vaccines
(PCV15/20 or sequential PCV + PPSV23 for high-risk groups >2 years).

e Exclusive breastfeeding for the first 6 months of life.
e Good hand hygiene and cough etiquette.

Exam Summary: Must-Write Points

Built with time and effort! So, please support it


https://buymemomo.com/vivek

129 buymemomo.com/vivek
e 50-30-10-10 Rule: 50% normal, 30% atopic, 10% structural, 10% immunodeficient/chronic
disease.

e Red Flags: Use the SPUR mnemonic (Severe, Persistent, Unusual, Recurrent) to differentiate
normal viral URTIs from underlying pathology.

e Same Lobe vs. Different Lobes: Recurrence in the same lobe suggests structural
anomaly/foreign body; recurrence in multiple/different lobes suggests systemic disease (CF,
PID, Asthma).

e First-line investigations: Always include CBC with ANC/ALC, IgG/IgA/IgM, and CXR.

e Prevention: Passive smoke avoidance, exclusive breastfeeding, and Pneumococcal/Influenza
vaccination are critical interventions.

9. Non cardiogenic pulmonary edema
Subject: Respiratory System
Definition

e Accumulation of protein-rich fluid in pulmonary interstitium and alveoli due to altered alveolar-
capillary membrane permeability.

¢ Occurs with normal pulmonary capillary hydrostatic pressure (rules out left heart failure).
Etiology
e Direct Lung Injury:
o Severe pneumonia (viral/bacterial)
o Aspiration (gastric contents, meconium)
o Toxic inhalation (smoke, chemicals)
o Near-drowning
¢ Indirect Lung Injury:
o Sepsis (mostcommon cause of ARDS)
o Multiple trauma/ shock
o Transfusion-Related Acute Lung Injury (TRALI)
o Acute pancreatitis
¢ Specific Syndromes:

o Neurogenic Pulmonary Edema (NPE): Post-seizures, head trauma, raised ICP
(sympathetic surge).

o High Altitude Pulmonary Edema (HAPE): Hypoxic pulmonary vasoconstriction.

o Re-expansion Pulmonary Edema: Following rapid drainage of massive pleural
effusion/pneumothorax.

Pathophysiology

e Insult/Trigger: Release of pro-inflammatory cytokines (TNF-q, IL-1, IL-6, IL-8).
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e Endothelial/Epithelial Injury: Breakdown of the alveolar-capillary barrier.

o Fluid Shift: Leakage of protein-rich exudate into interstitium and alveoli.
e Surfactant Dysfunction: Alveolar flooding dilutes and inactivates surfactant.

¢ Consequence: Microatelectasis, decreased lung compliance, profound intrapulmonary
shunting, and refractory hypoxemia.

Clinical Features
¢ Symptoms: Acute onset severe dyspnea, tachypnea, grunting, restlessness.

e Signs: Cyanosis (unresponsive to standard O2), intercostal retractions, diffuse bilateral
crackles/crepitations.

e Secretions: Pink, frothy sputum (hallmark of alveolar flooding).

e Absence of Heart Failure: Normal JVP, no gallop rhythm, no hepatomegaly, normal peripheral
perfusion.

Diagnosis

e Chest X-ray: Bilateral diffuse alveolar infiltrates ("white-out" lung), normal cardiothoracic ratio,
absence of prominent Kerley B lines or pleural effusions (differentiates from cardiogenic).

e Echocardiography (Crucial): Normal left ventricular ejection fraction and normal structural
anatomy (rules out cardiogenic etiology).

o Arterial Blood Gas (ABG): Severe hypoxemia (low Pa02), initially respiratory alkalosis >
progresses to respiratory acidosis.

e Pediatric ARDS (PALICC-2 2023 Criteria):
o Acute onset (within 7 days of clinical insult).
o Oxygenation defect: Oxygenation Index (Ol) 2 4 or SpO2/FiO2 ratio < 264.
o New infiltrates on imaging consistent with acute pulmonary parenchymal disease.
o Edema not fully explained by cardiac failure or fluid overload.
Management

e« Treat Underlying Cause: Source control (antibiotics for sepsis, stop offending transfusion in
TRALLI).

o Respiratory Support (PALICC-2 Guidelines):
o Non-invasive: HFNC or CPAP/BiPAP for mild cases.
o Mechanical Ventilation: Lung-protective strategy is mandatory.
o Tidal Volume (Vt): Low (5-8 mL/kg predicted body weight) to prevent volutrauma.

o PEEP: Titrate optimally (often high, 8-15 cm H20) to recruit alveoli and prevent
atelectrauma.

o Target: Permissive hypercapnia (pH > 7.15-7.20 acceptable) and SpO2 88-92% (to
minimize oxygen toxicity).

e Fluid Management:
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o Conservative/restrictive fluid strategy once hemodynamic stability is achieved (aim for
zero or negative fluid balance).

o Diuretics (Furosemide) if hemodynamically stable.
e Adjunctive Therapies (Refractory Hypoxemia):
o Prone Positioning: Improves V/Q matching (minimum 12-16 hours/day).

o Neuromuscular Blockade: Short-course (first 48 hrs) to minimize ventilator
dyssynchrony.

o Inhaled Nitric Oxide (iINO): Rescue therapy for severe oxygenation failure.

o ECMO: V-V ECMO forreversible, life-threatening respiratory failure failing conventional
support.

e Specific Treatments:
o HAPE: Descent, oxygen, Nifedipine, Dexamethasone.
o NPE: Reduce ICP, alpha-blockers (rarely needed, usually self-limiting).
Complications
e \Ventilator-Associated Pneumonia (VAP).
e Barotrauma (Pneumothorax, pneumomediastinum).
e Pulmonary fibrosis (in fibrotic phase of ARDS).
e Rightventricular failure (acute cor pulmonale) due to high pulmonary vascular resistance.
Prognosis

e Overall mortality in pediatric ARDS is 10-20% (significantly lower than adults, but dependent
on etiology).

e Sepsis-induced NCPE has a worse prognosis than trauma/TRALI.

e Survivors often have normal pulmonary function by 1 year, though mild restrictive defects may
persist.

Exam Summary
e Core defect: Increased capillary permeability > Protein-rich exudate (normal LV function).
o Top triggers: Sepsis, pneumonia, aspiration, near-drowning, TRALI.
+ Key differentiator: Normal heart size on CXR, normal LV function on Echo, no hepatomegaly.

¢ Management triad: Treat cause + Lung-protective ventilation (Low Vt, High PEEP) +
Conservative fluids.

e Rescue therapies: Prone positioning, iNO, ECMO.

10. Hemorrhagic pleural effusion
Subject: Respiratory System
Definition & Classification
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¢ Hemorrhagic Pleural Effusion: Blood-stained pleural fluid with a pleural fluid hematocrit
(Hct) <50% of the peripheral blood Hct.

« Hemothorax: Gross blood in the pleural space with pleural fluid Hct = 50% of the peripheral
blood Hct.

Etiology

e Trauma (Most Common): latrogenic (post-thoracentesis/central line), blunt or penetrating
chest trauma.

e Malignancy: Lymphoma, leukemia, neuroblastoma, metastatic sarcomas.

¢ Infection: Tuberculosis (classic cause in endemic regions), severe necrotizing pneumonia
(e.g., Staphylococcus aureus, Streptococcus pneumoniae).

e Vascular/Infarction: Pulmonary embolism (consider in hypercoagulable states like nephrotic
syndrome).

« Hematologic: Coagulopathies, thrombocytopenia, sickle cell disease (acute chest syndrome).

¢ Miscellaneous: Uremia, acute pancreatitis, catamenial hemothorax (endometriosis in older
adolescent females).

Pathophysiology
e Direct Injury: Mechanical disruption of intercostal, internal mammary, or pulmonary vessels.
+ Malignancy: Tumor neo-angiogenesis, direct pleural invasion, or lymphatic obstruction.

¢ Inflammation: Severe pleural inflammation causing capillary leakage and microvascular
necrosis (e.g., TB delayed hypersensitivity).

Clinical Features
e Symptoms: Dyspnea, tachypnea, pleuritic chest pain, cough.

e Signs: Decreased chest movement, stony dullness on percussion, decreased/absent breath
sounds on the affected side.

e Systemic Clues:
o TB:Chronic cough, fever, weight loss, night sweats.
o Malignancy: Hepatosplenomegaly, lymphadenopathy, cachexia.
o Bleeding diathesis: Petechiae, purpura, mucosal bleeding.
Diagnosis
e Imaging:
o CXR (PA/Lateral): Blunting of costophrenic angle, meniscus sign, mediastinal shift.

o Chest USG: Modality of choice to quantify fluid, detect loculations, and guide
thoracentesis.

o CECT Chest: Identifies underlying parenchymal lesions, tumors, or vascular anomalies.

e Pleural Fluid Analysis (Diagnostic Thoracentesis):
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o Gross Appearance: Red/bloody. (Note: Just 1-2 mL of blood can make 1L of pleural fluid
look bloody).

o Hematocrit: Mandatory to differentiate hemorrhagic effusion (<50% serum Hct) from
hemothorax (>50% serum Hct).

o Biochemistry: Light's criteria (usually an exudate).
o Microbiology: Gram stain, culture, AFB smear, CBNAAT/GeneXpert (first-line for TB).
o Cytology: Malignant cells (send large volume for better yield).
o Specific markers: ADA (>40 U/L suggests TB).
e Blood Investigations: CBC, coagulation profile (PT/APTT/INR), peripheral smear.
Management

e Supportive Care: ABCs, supplemental oxygen, |V fluids/blood transfusion if hemodynamically
unstable (rare in simple effusion, common in massive hemothorax).

o Drainage (Therapeutic Thoracentesis / ICD):
o Indicated for respiratory compromise, massive effusions, or true hemothorax.

o Surgical Escalation (VATS/Thoracotomy): Indicated for hemothorax with initial drainage
>15 mL/kg or ongoing bleeding >2-3 mL/kg/hr for 3 consecutive hours.

o Disease-Specific Therapy:

o Tuberculosis: Standard Anti-Tubercular Therapy (ATT) per latest NTEP/IAP guidelines
(2HRZE + 4HRE). Routine steroids are not recommended.

o Malignancy: Systemic chemotherapy; pleurodesis (e.g., talc, bleomycin) if recurrent and
symptomatic.

o Infection: IV antibiotics directed by culture/sensitivity.

o Coagulopathy: Correct with FFP, platelets, or specific factor replacement prior to any
drainage.

Complications

e Fibrothorax and pleural trapping (restrictive lung disease).

e Secondary empyema (superinfection of blood).

¢ Hypovolemic shock (if progressing to massive hemothorax).
Exam Summary

¢« Key Distinction: Hemorrhagic effusion (Pleural Hct <50% of serum) vs. Hemothorax (Pleural
Hct =50% of serum).

e Top 3 Pediatric Causes: Trauma, Tuberculosis, Malignancy (Lymphoma/Neuroblastoma).

o Diagnostic Musts: USG-guided tap, CBNAAT for TB, Cytology for malignancy, Coagulation
profile.

¢ Management Red Flag: Do not place an ICD in a bleeding diathesis without prior
factor/platelet correction. Ongoing massive bleeding requires VATS/Thoracotomy.
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11. Hygiene hypothesis and implications
Subject: Respiratory System
Definition

e Core concept: Proposed by David Strachan (1989); posits that reduced exposure to early
childhood infections and environmental microbes increases the risk of allergic and
autoimmune diseases.

e Modern iteration: "Old Friends" or "Microbiome" hypothesis (focuses on commensal flora and
evolutionary microbial exposure rather than pathogenic infections).

Pathophysiology
e Classic Immune Deviation (Th1/Th2 balance):
o Fetalimmune system is naturally Th2-skewed (prevents maternal rejection).
o Early microbial exposure stimulates Th1 response, balancing the system.

o Lack of microbes - persistent Th2 predominance - IgE production and eosinophilia
(allergic phenotype).

o Regulatory T-cell (Treg) Defect:
o Microbial antigens (endotoxins, helminths) stimulate dendritic cells to induce Tregs.
o Tregs secrete IL-10 and TGF-B » immune tolerance.
o "Clean" environment > reduced Treg activity > failure of tolerance to harmless allergens.

e« Dysbiosis: Disruption of gut/respiratory microbiome alters mucosal barrier integrity and local
immune signaling.

Epidemiological Evidence
¢ Protective factors (decreased atopy):

o The "Farm Effect": Growing up on a farm, exposure to livestock, unpasteurized milk
(high endotoxin exposure).

o Large family size and presence of older siblings.

o Early day-care attendance (within first 6 months).

o Early exposure to pets (especially dogs).

o Vaginal delivery (exposure to maternal vaginal/fecal flora).

o Breastfeeding (provides Human Milk Oligosaccharides to feed gut flora).

o Helminthic infections (endemic areas have lower asthma rates).
 Riskfactors (increased atopy):

o Cesarean section delivery (colonization by hospital/skin flora).

o Early, frequent, or broad-spectrum antibiotic use.

o Urbanization, smaller family sizes, and strict indoor hygiene.
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Clinical Implications

Antibiotic Stewardship: Strict avoidance of unnecessary antibiotics in early infancy to
preserve gut microbiome.

Delivery Practices: Promoting vaginal delivery; cautious evaluation of "vaginal seeding" post-
LSCS (currently under research, not routinely recommended due to infection risks).

Nutrition: Exclusive breastfeeding for 6 months to establish healthy gut flora.
Environmental Advice:

o Do notrecommend prophylactic pet removal for expecting parents.

o Encourage outdoor play and natural environmental exposures.
Probiotics/Prebiotics:

o WAO/AAP guidelines: Suggest considering probiotics in pregnant/lactating women and
high-risk infants to prevent eczema.

o GINA 2024 Update: Routine use of probiotics/prebiotics is not recommended for the
prevention of asthma or allergic rhinitis (insufficient evidence).

Outcomes of "Over-Hygiene"

The Atopic March: Progression from Atopic Dermatitis (infancy) » Food Allergies > Allergic
Rhinitis » Asthma (childhood).

Autoimmunity: Parallel rise in Th1/Th17-mediated autoimmune diseases (Type 1 Diabetes,
Inflammatory Bowel Disease, Multiple Sclerosis) in highly developed nations.

Exam Summary

Buzzwords: Strachan, Th1/Th2 imbalance, Treg deficiency, "Old Friends" hypothesis, Farm
Effect.

Mechanism: Lack of early microbial exposure prevents immune tolerance, skewing immunity
toward Th2 (allergic) pathways.

Key Protectors: Vaginal delivery, breastfeeding, older siblings, farm living, early pet exposure.

Clinical Trap: Probiotics show some benefit for preventing eczema but are not recommended
by GINA for asthma prevention.

Actionable Implication: Rational antibiotic use in infancy is the most critical modifiable factor
for pediatricians.

12. Preschool wheeze

Subject: Respiratory System

Definition

Continuous, high-pitched musical sound during expiration in children <5 years

Affects up to 50% of children by 6 years of age

Phenotypes & Classification
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Longitudinal Phenotypes (Tucson Children's Respiratory Study - TCRS):

o Transient Early Wheeze: Onset <3 years, resolves by 6 years; non-atopic; due to congenitally
narrow airways; maternal smoking is a major risk factor

o Persistent Wheeze: Onset <3 years, persists >6 years; strongly associated with atopy,
elevated IgE, and parental asthma

o Late-Onset Wheeze: Onset >3 years; often associated with mild atopy and viral infections
Symptom-Based Phenotypes (ERS Task Force):

e Episodic Viral Wheeze (EVW): Wheezing only during discrete viral upper respiratory tract
infections (URTIs); asymptomatic between episodes

e Multiple-Trigger Wheeze (MTW): Wheezing during URTIs and between episodes (triggered by
exercise, crying, laughter, allergens)

Etiology & Risk Factors

o Viral Triggers: Rhinovirus (highest risk for subsequent asthma), RSV, Parainfluenza, Human
Metapneumovirus

¢ Host Factors: Prematurity, low birth weight, male gender (in infancy)

« Environmental Factors: Maternal smoking (in utero and postnatal), daycare attendance,
indoor/outdoor air pollution

Pathophysiology

¢ Infant airways have smaller baseline caliber; minimal mucosal edema/secretions
exponentially increase resistance (Poiseuille’s Law)

o Deficient antiviral interferon (IFN-lambda) response leads to prolonged viral replication

« Viraldamage to epithelium exposes sensory nerves, causing reflex bronchoconstriction and
hyperresponsiveness

Clinical Features
o Expiratory wheeze, tachypnea, chest retractions, prolonged expiratory phase
e Cough (often worse at night or with exertion)
o Feeding difficulties or lethargy in severe exacerbations

Red Flags (Alternative Diagnoses)

¢ Neonatal onset or continuous/unremitting wheeze (Congenital structural anomalies, vascular
rings, tracheomalacia)

o Failure to thrive, steatorrhea, clubbing (Cystic Fibrosis)

e Sudden onset with choking episode, unilateral wheeze (Foreign Body Aspiration)

e Recurrent wet/productive cough, situs inversus (Primary Ciliary Dyskinesia)

e Stridor, weak cry, feeding-related choking (Aspiration syndromes, TEF, vocal cord palsy)
Diagnosis & Risk Stratification

e Clinical Diagnosis: Based on history and physical examination

Built with time and effort! So, please support it


https://buymemomo.com/vivek

137 buymemomo.com/vivek
¢ Investigations: Routine CXR not indicated unless red flags are present; consider allergy testing
(Skin prick/Specific IgE) in persistent wheeze

e Modified Asthma Predictive Index (mAPI): Used to predict future asthma in children <3 years
with 24 wheezing episodes/year

o Major Criteria: Parental history of asthma, physician-diagnosed atopic dermatitis,
allergic sensitization to =1 aeroallergen

o Minor Criteria: Allergic sensitization to milk/egg/peanut, wheezing unrelated to colds,
blood eosinophilia 24%

o Positive mAPI: 1 Major OR 2 Minor criteria (Predicts 7x higher risk of school-age
asthma)

Management (GINA 2024 Guidelines for <5 Years)
Acute Exacerbation:

e Mild-Moderate: SABA (Salbutamol 100mcg: 2-6 puffs via MDI with valved holding
chamber/spacer) every 20 mins for first hour

e Severe: Add Ipratropium bromide (250 mcg/dose), target SpO2 94-98% with oxygen, systemic
corticosteroids (Oral Prednisolone 1-2 mg/kg/day for 3-5 days; max 20mg <2yrs, 30mg 2-5yrs)

¢ Refractory: IV Magnesium sulfate (50 mg/kg over 20 mins), IV Aminophylline/Salbutamolin
PICU

Maintenance / Controller Therapy:
o Step 1: SABA PRN (for infrequent viral wheezing)

o Step 2 (Initial Controller): Daily low-dose Inhaled Corticosteroid (ICS) (e.g., Budesonide 200
mcg/day or Fluticasone propionate 100 mcg/day)

o Alternative Step 2: Leukotriene Receptor Antagonist (Montelukast) OR intermittent high-
dose ICS at onset of viralillness (if exacerbations are strictly viral)

e Step 3: Double 'low-dose' ICS daily
e Step 4: Continue Step 3 + Specialist referral (consider adding LTRA or intermittent ICS)

e Note: Assess adherence, inhaler technique, and environmental triggers before stepping up
therapy.

Complications

e Acute respiratory failure requiring mechanical ventilation

e Airleak syndromes (pneumothorax, pneumomediastinum)

e Long-term airway remodeling (if persistent atopic wheeze is undertreated)
Prognosis

¢ Approximately 60% of preschool wheezers become asymptomatic by age 6

e Rhinovirus-induced wheezing combined with aeroallergen sensitization carries the highest risk
for persistent school-age asthma

Prevention
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o Absolute avoidance of environmental tobacco smoke

¢ Promote exclusive breastfeeding

e RSVimmunoprophylaxis (Palivizumab or Nirsevimab) in eligible high-risk infants (prematurity,
hemodynamically significant CHD, chronic lung disease of prematurity)

Exam Summary

e TCRS Phenotypes: Transient early (narrow airways, resolves by 6y) vs. Persistent (atopic,
parental asthma) vs. Late-onset.

e mAPI: Crucial tool to predict asthma. Requires =24 wheeze episodes/yr + 1 Major (parent
asthma, eczema, aeroallergen) OR 2 Minor (food allergy, eosinophilia 24%, non-viral wheeze).

¢ Red Flags: Neonatal onset, clubbing, FTT, unilateral signs, choking history.

e GINA 2024 <5y Controller: Step 2 first-line is daily low-dose ICS; alternatives include LTRA or
intermittent ICS during viral URTIs.

¢ Inhaler Technique: Always prescribe MDI with a spacer/valved holding chamber (with mask
for <3 years, mouthpiece for 3-5 years) — never nebulizers for routine maintenance.

13. Ventilator settings and treatment in severe pneumonia
Subject: Respiratory System
Definition & Etiology

e WHO Severe Pneumonia: Cough/difficult breathing + central cyanosis, inability to
breastfeed/drink, lethargy, convulsions, or severe chest indrawing.

e Common Pathogens: S. pneumoniae, H. influenzae type b, S. aureus (including MRSA), RSV,
Influenza, Adenovirus.

Clinical & Diagnosis
e Clinical: Grunting, flaring, severe retractions, head nodding, cyanosis, altered sensorium.
 Imaging: CXR (lobar consolidation, multilobar infiltrates, pleural effusion, pneumatocele).
o Labs: ABG (Type 1 or Type 2 respiratory failure), CBC, CRP/Procalcitonin, Blood culture.

¢ Microbiology: Endotracheal aspirate (ETA) Gram stain/culture, BioFire/viral respiratory
multiplex PCR.

Medical Management
e Empirical Antibiotics: IV Ceftriaxone or Cefotaxime (First-line).

e MRSA Suspected: Add IV Vancomycin, Linezolid, or Clindamycin (post-viral/influenza
pneumonia with rapid cavitation).

e Atypical Suspected: Add IV/Oral Azithromycin.
e Fluids: Restrict to 80% maintenance initially (high risk of SIADH and pulmonary edema).

e Steroids: Not routinely recommended unless concomitant asthma/wheeze or refractory septic

shock.
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Indications for Intubation

e Oxygenation failure: SpO2 < 90-92% despite FiO2 > 60% on HFNC/CPAP.

e Ventilation failure: PaCO2 > 60 mmHg with pH < 7.20.

e Clinical: Exhaustion, recurrent apnea, altered sensorium (GCS < 8), hemodynamic instability.
Ventilator Settings (Lung Protective Strategy)

e Goal: Prevent Ventilator-Induced Lung Injury (VILI) using PALICC (Pediatric Acute Lung Injury
Consensus Conference) guidelines.

e Mode: PRVC (Pressure Regulated Volume Control) or PC-SIMV (Pressure Control) with
Pressure Support.

o Tidal Volume (Vt): 5-8 mL/kg (Ideal Body Weight). Reduce to 4-6 mL/kg if poor lung
compliance (ARDS).

e PEEP: Start at 5-8 cm H20O. Titrate upwards (up to 10-15 cm H20) using ARDSnet PEEP/FiO2
tables to recruit alveoli and prevent atelectrauma.

e FiO2: Startat 1.0 (100%), rapidly wean to maintain target SpO2 to avoid oxygen toxicity.

e Respiratory Rate (RR): Age-appropriate (e.g., Infant: 25-30, Child: 20-25). Adjust to maintain
target pH.

e Inspiratory Time (Ti): Age-appropriate (Infants: 0.35-0.5s; Toddlers: 0.6-0.7s; Older children:
0.8-1.0s).

o Target Pressures: Keep Plateau Pressure (Pplat) < 28-30 cm H20. Keep Driving Pressure (Pplat
- PEEP) <15 cm H20.

Ventilation Targets & Monitoring
e SpO02Target: 92-97% (Mild/Moderate disease); 88-92% (if severe PARDS/high PEEP required).

e Permissive Hypercapnia: Allow PaC0O2 50-70 mmHg provided pH remains > 7.20
(contraindicated in raised ICP).

e Monitoring: Continuous capnography (EtCO2), serial ABGs, daily CXR.
Refractory Hypoxemia Management

e Neuromuscular Blockade: IV Vecuronium/Rocuronium infusion to eliminate patient-
ventilator dyssynchrony.

¢ Prone Positioning: Improves V/Q matching; do for 12-16 hours/day.

¢ Advanced Modes: High-Frequency Oscillatory Ventilation (HFOV) if Pplat > 30 cm H20 or
Oxygenation Index (Ol) > 16.

e Inhaled Nitric Oxide (iNO): Trial if documented severe pulmonary hypertension/right heart
failure.

¢ ECMO: V-V ECMO forreversible severe respiratory failure failing conventional and HFOV
support (Ol > 40).

Complications
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¢ Pulmonary: ARDS, necrotizing pneumonia, pneumatocele, pneumothorax (barotrauma),
empyema.

e Systemic: Septic shock, MODS, SIADH, critical illness myopathy.
Prevention
e Vaccines: PCV (Pneumococcal conjugate), Hib, Annual Influenza vaccine.
e Prophylaxis: Palivizumab for RSV in high-risk preemies/CHD patients.
Exam Summary
e Core Medical Rx: IV Ceftriaxone + fluid restriction (80%); add Vancomycin if MRSA/necrotizing.
e Ventilator Mode/Vt: PRVC/PC; use lung-protective Tidal Volumes (5-8 mL/kg).
e Pressures: High PEEP for recruitment; strictly maintain Plateau Pressure < 28-30 cm H20.
o Targets: Permissive hypercapnia (pH > 7.20) and lower SpO2 targets (88-92%) in severe ARDS.

e Refractory Rx: Prone positioning, paralysis, HFOV, and ECMO for failing conventional settings.

14. Interstitial lung disease in children
Subject: Respiratory System
Definition & Concept

e Heterogeneous group of rare, complex respiratory disorders affecting the alveolar epithelium,
pulmonary interstitium, and distal airways.

e Collectively termed chILD (Children's Interstitial Lung Disease).

e Pathology involves impaired gas exchange, restrictive lung physiology, and variable degrees of
inflammation/fibrosis.

Etiology & Classification (ATS Guidelines)
Classification is heavily age-dependent.
Infancy (< 2 Years):

o Diffuse Developmental Disorders: Acinar dysplasia, Alveolar capillary dysplasia with
misalignment of pulmonary veins (ACD/MPV) — universally fatal without transplant.

e Growth Abnormalities: Pulmonary hypoplasia, Chronic neonatal lung disease (BPD).
e Surfactant Dysfunction Mutations:
o SP-B (fatalininfancy).

o SP-C, ABCA3, NKX2-1 (variable severity, NKX2-1 associated with brain-thyroid-lung
syndrome).

e Specific Conditions of Undefined Etiology:

o Neuroendocrine cell hyperplasia of infancy (NEHI): Classic "tachypnea + crackles",
excellent prognosis.

o Pulmonary interstitial glycogenosis (PIG).
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Older Children (> 2 Years):

o Systemic Disease-Associated: Connective tissue diseases (SLE, JIA, Scleroderma), Systemic
vasculitis.

e Exposure-Related: Hypersensitivity pneumonitis (e.g., pigeon breeder's lung), toxic inhalation.

e Immune/Infectious: Post-infectious (Adenovirus, Mycoplasma), Opportunistic infections in
immunocompromised (PCP, CMV).

o Diffuse Alveolar Hemorrhage: Idiopathic pulmonary hemosiderosis, Goodpasture syndrome.

o Idiopathic Interstitial Pneumonias (rare in kids): Cryptogenic organizing pneumonia (COP),
Non-specific interstitial pneumonia (NSIP).

Clinical Features (chlLD Syndrome Criteria)

Diagnosis requires =3 of the following 4 criteria (in absence of known cause like CF or congenital heart
disease):

e Respiratory Symptoms: Chronic cough, tachypnea, heavy breathing, exercise intolerance.

e Physical Signs: Retractions, digital clubbing, failure to thrive (FTT), fine end-inspiratory
crackles (velcro-like).

« Hypoxemia: Resting, nocturnal, or exercise-induced (SpO2 < 90%).
¢ Radiographic Abnormalities: Diffuse infiltrates on CXR or HRCT.
Diagnosis & Investigations

¢ Initial Bloods: CBC, ESR/CRP, Autoimmune panel (ANA, ANCA, RF), Immunoglobulins, Sweat
chloride (rule out CF).

e Echocardiogram: Mandatory to rule out structural heart disease and screen for Pulmonary
Hypertension (PH).

e Pulmonary Function Tests (PFTs): Restrictive pattern (VFVC, VvTLC, normal/™ FEV1/FVC ratio)
and vDLCO.

e Imaging:
o CXR: Bilateral diffuse reticular, nodular, or reticulonodular opacities.

o HRCT Chest (Gold Standard Imaging): Ground-glass opacities, interlobular septal
thickening, cysts, and honeycombing (indicates end-stage fibrosis). Classic
NEHI: Ground-glass opacities in right middle lobe & lingula.

e Bronchoalveolar Lavage (BAL):
o Rule outinfection.
o Lipid-laden macrophages: Chronic aspiration.
o Hemosiderin-laden macrophages: Diffuse alveolar hemorrhage.
o PAS-positive milky effluent: Pulmonary Alveolar Proteinosis (PAP).
e Genetic Testing: High-yield first-line diagnostic step in infants (surfactant protein panels).

e LungBiopsy: Video-Assisted Thoracoscopic Surgery (VATS) or open biopsy. Definitive gold
standard if genetics/BAL are non-diagnostic.
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Management

Supportive Care:

e Oxygen Therapy: Maintain SpO2 > 92% (prevents pulmonary hypertension and improves
growth).

e Nutrition: High-calorie supplementation (work of breathing ™ metabolic demand).

¢ Prevention: Annual Influenza, Pneumococcal vaccines, RSV prophylaxis (Palivizumab) in
infants, strict avoidance of environmental tobacco smoke.

Pharmacological Therapy:

e Systemic Corticosteroids: First-line for inflammatory/fibrotic ILD (IV Methylprednisolone
pulses or long-term oral Prednisolone).

e Hydroxychloroquine (HCQ): Frequently used for surfactant mutations and forms of idiopathic
chliLD.

e Macrolides (Azithromycin): Used for immunomodulatory and anti-inflammatory effects.

e Immunosuppressants: Cyclophosphamide, Mycophenolate Mofetil, or Rituximab (specifically
for CTD-associated ILD or vasculitis).

o Whole Lung Lavage: Specific curative/maintenance therapy for PAP.
Surgical Therapy:

¢ Lung Transplantation: Indicated for end-stage fibrotic lung disease, severe ABCA3/SP-B
mutations, and ACD/MPV.

Complications & Prognosis

o Complications: Pulmonary hypertension, Cor pulmonale, spontaneous pneumothorax,
chronic respiratory failure.

e Prognosis: Highly etiology-dependent.
o Excellent: NEHI, PIG (often resolve with age).
o Poor/Fatal: SP-B deficiency, ACD/MPV.
o Variable: Surfactant C mutations, CTD-ILD.
Exam Summary: Must-Write Points

e chiLD Criteria: Diagnosis requires $\ge$3 of: symptoms, signs (clubbing/FTT/crackles),
hypoxemia, diffuse radiographic changes.

e Infantvs. Older Child: Surfactant mutations/developmental anomalies dominate infancy;
systemic/connective tissue diseases dominate older children.

¢ HRCT Chest: Gold standard imaging; look for ground-glass opacities, septal thickening, and
honeycombing.

¢ Genetics before Biopsy: Surfactant mutation panels (SP-B, SP-C, ABCA3, NKX2-1) should be
sent in infants before proceeding to invasive VATS biopsy.

e Treatment Triad: Supportive (O2 + Nutrition) + Corticosteroids +
Hydroxychloroquine/Macrolides.
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15. Pulmonary hypertension in children
Subject: Respiratory System
Definition (Updated WSPH Guidelines)

e Current Criteria: Mean pulmonary arterial pressure (mPAP) > 20 mmHg at rest (Previously: >
25 mmHg) via Right Heart Catheterization (RHC).

e Pre-capillary PH: mPAP > 20 mmHg + Pulmonary Capillary Wedge Pressure (PCWP) < 15
mmHg + Pulmonary Vascular Resistance Index (PVRI) = 3 Wood units-m?.

e Post-capillary PH: mPAP > 20 mmHg + PCWP > 15 mmHg.
Classification (WHO / Nice Groups)

e Group 1 (PAH): Idiopathic, heritable (BMPR2 mutation), Congenital Heart Disease (L-to-R
shunts, Eisenmenger), Connective Tissue Disease.

e Group 2 (Left Heart Disease): LV systolic/diastolic dysfunction, valvular disease
(mitral/aortic).

e Group 3 (Lung Disease/Hypoxia): Bronchopulmonary dysplasia (BPD - most common in
infants), Obstructive Sleep Apnea (OSA), Congenital Diaphragmatic Hernia (CDH), Interstitial
lung diseases.

e Group 4 (Obstruction): Chronic Thromboembolic Pulmonary Hypertension (CTEPH).

e Group 5 (Multifactorial/Unclear): Sickle cell disease, Down syndrome (independent of CHD),
metabolic disorders.

Pathophysiology
¢ Endothelial Dysfunction: Imbalance between vasodilators and vasoconstrictors.
¢ { Vasodilators: Nitric Oxide (NO), Prostacyclins.
e "1 Vasoconstrictors: Endothelin-1, Thromboxane A2.

o Vascular Remodeling: Smooth muscle hypertrophy, intimal proliferation, plexiform lesions
(irreversible).

e Consequence: Increased RV afterload > RV hypertrophy > RV dilation » Cor Pulmonale (Right
Heart Failure).

Clinical Features
e Symptoms: Exertional dyspnea (most common), fatigue, lethargy.

e Red Flags: Exertional syncope, chest pain, hemoptysis (indicate severe disease/low cardiac
output).

e Signs:
o Palpation: Left parasternal heave (RVH), palpable P2.

o Auscultation: Loud/single P2, pansystolic murmur of Tricuspid Regurgitation (TR), early
diastolic murmur of Pulmonary Regurgitation (Graham Steell murmur), RV S3/S4 gallop.

o Right Heart Failure: Tender hepatomegaly, elevated JVP, peripheral edema, ascites.
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Diagnosis

o Screening (Echocardiography):
o Estimates Right Ventricular Systolic Pressure (RVSP) via TR jet velocity.

o Assesses RV function, septal flattening ("D-shaped" left ventricle), and rules out
structural CHD.

e Gold Standard (Right Heart Catheterization):
o Mandatory for definitive diagnosis and treatment initiation.

o Acute Vasoreactivity Testing: Done during RHC using inhaled NO, IV epoprostenol, or
IV adenosine.

o Positive test: Drop in mPAP = 10 mmHg to an absolute value < 40 mmHg with preserved
cardiac output (indicates suitability for Calcium Channel Blockers).

e Ancillary Testing:
o ECG: RVH, Right Axis Deviation, Right Atrial Enlargement (tall P pulmonale).

o CXR: Prominent main pulmonary artery, peripheral "pruning" (oligemia), RV
enlargement.

o Workup for etiology: PFTs/Sleep study (Group 3), V/Q scan (Group 4), ANA/Genetic
testing (BMPR2).

Management
1. General Measures
¢ Avoid strenuous physical exertion and high altitudes.
e Strict prevention of respiratory infections (Influenza, Pneumococcal, RSV prophylaxis).
e Supplemental oxygen (if hypoxic; target SpO2 > 92%).
e Diuretics (furosemide/spironolactone) for right heart failure/edema.
o Digoxin (select cases of RV failure).
2. Targeted Pharmacotherapy (Pathway-Specific)

e Calcium Channel Blockers (CCBs): Only for RHC vasoreactive-positive patients (Amlodipine,
Diltiazem).

+ Nitric Oxide Pathway (PDE-5 Inhibitors): Sildenafil, Tadalafil (First-line oral therapy).

e Endothelin Pathway (ERAs): Bosentan, Ambrisentan, Macitentan (Monitor LFTs monthly with
Bosentan).

e Prostacyclin Pathway:
o Epoprostenol (IV continuous): Gold standard for severe/WHO Functional Class IV.

o Others: Treprostinil (IV/SC/Inhaled/Oral), Iloprost (Inhaled), Selexipag (Oral receptor
agonist).

e Note: Combination therapy (e.g., Sildenafil + Bosentan) is now standard for moderate-to-
severe disease.
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3. Surgical / Interventional

o Atrial Septostomy: Creates a R-to-L shunt; decompresses failing RV at the expense of
cyanosis (palliative bridge).

e Potts Shunt: Anastomosis between Left Pulmonary Artery and Descending Aorta (pediatric-
specific alternative to septostomy).

e Transplantation: Bilateral lung or Heart-Lung transplant (definitive therapy for refractory
cases).

Complications & Prognosis

e Complications: Refractory right heart failure, arrhythmias, massive hemoptysis, sudden
cardiac death, pulmonary hypertensive crises (especially post-op).

e Prognosis: Historically poor (median survival < 1 year in infants without treatment).
Significantly improved with modern targeted combination therapies, though still remains a
progressive, incurable disease without transplant.

Exam Summary: Must-Write Points
« Updated Definition: mPAP > 20 mmHg (not 25) + PVRI = 3 WU-m?.

o Etiology trap: BPD is the most common cause of Group 3 PH in infants; BMPRZ2 is the most
common genetic mutation.

e Classic Signs: Exertional syncope + Loud P2 + RV Heave.

o Diagnosis: Echo is for screening; Right Heart Catheterization is the gold standard.

o Vasoreactivity: Must test during RHC; only positive responders get CCBs.

e Drug Pathways: PDE-5 inhibitors (Sildenafil), ERAs (Bosentan), Prostacyclins (Epoprostenol).

e Pediatric Surgery: Potts shunt (LPA to descending aorta) unloads the RV.

16. Congenital Malformations of the Respiratory System
Subject: Respiratory System
Classification (Top-Down Approach)
+ Nasal: Choanal atresia
e Laryngeal: Laryngomalacia, Laryngeal web, Laryngotracheal cleft
o Tracheal: Tracheoesophageal fistula (TEF), Tracheomalacia, Tracheal stenosis/agenesis

e Pulmonary/Lower (Congenital Lung Malformations - CLM): Congenital Pulmonary Airway
Malformation (CPAM), Bronchopulmonary Sequestration (BPS), Congenital Lobar Emphysema
(CLE), Bronchogenic cyst

o Diaphragmatic: Congenital Diaphragmatic Hernia (CDH)

Upper Airway Malformations (Key Highlights)

e Choanal Atresia: Bony/membranous septum between nose and pharynx.

Built with time and effort! So, please support it


https://buymemomo.com/vivek

146 buymemomo.com/vivek
o Bilateral: Neonatal emergency; presents with cyanosis relieved by crying (paradoxical
cyanosis). Inability to pass 8F catheter.

o Association: CHARGE syndrome.

e Laryngomalacia: Most common congenital anomaly of the larynx; most common cause of
infantile stridor.

o Pathophysiology: Immature supraglottic cartilage collapses during inspiration.
o Diagnosis: Flexible laryngoscopy shows omega-shaped epiglottis.
o Prognosis: Self-limiting; peaks at 6 months, resolves by 18-24 months.
o Tracheoesophageal Fistula (TEF):
o Mostcommon: Type C (Proximal esophageal atresia with distal TEF).
o Clinical: Drooling, choking/cyanosis on first feed, failure to pass NGT.

o Association: VACTERL (evaluate with Echo, Renal USG, Spinal X-ray).

Congenital Lung Malformations (CLMs)
1. Congenital Pulmonary Airway Malformation (CPAM)
e Previously: Congenital Cystic Adenomatoid Malformation (CCAM).
e Pathology: Hamartomatous proliferation of terminal respiratory bronchioles.
o Types (Stocker):
o Type 1: Large cysts (>2 cm) - Most common (70%), best prognosis.
o Type 2: Small cysts (<2 cm) — Associated with renal/cardiac anomalies.
o Type 3: Solid/microcystic — Often presents with fetal hydrops; poor prognosis.
o Type 4: Distal acinar origin — High risk of Pleuropulmonary Blastoma (PPB).
2. Bronchopulmonary Sequestration (BPS)

o Definition: Mass of non-functioning lung tissue lacking normal communication with the
tracheobronchial tree.

e Hallmark: Receives systemic arterial blood supply (usually descending aorta).

e Intralobar (75%): Shares visceral pleura of normal lung; venous drainage via pulmonary veins;
presents later with recurrent focal pneumonia.

o Extralobar (25%): Has its own separate visceral pleura; venous drainage via systemic veins
(azygos); presents in infancy/antenatally; associated with CDH.

3. Congenital Lobar Emphysema (CLE)

e Pathophysiology: Defective bronchial cartilage causes a ball-valve effect (air enters on
inspiration, trapped on expiration).

e Location: Left Upper Lobe (LUL) > Right Middle Lobe (RML) > Right Upper Lobe (RUL).
e Clinical: Progressive respiratory distress in the first few weeks of life.
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e CXR: Hyperlucent, overexpanded lobe with mediastinal shift away from the lesion.

4. Bronchogenic Cyst

e Pathology: Abnormal budding of the foregut; lined by ciliated respiratory epithelium and
contains cartilage/mucous glands.

e Location: Mostly mediastinal (near the carina) or intrapulmonary.

e Clinical: Often asymptomatic; can cause airway compression (wheeze/stridor) or get infected.

Diagnosis of Lower Tract CLMs
¢ Antenatal:

o Fetal USG: Echogenic lung mass. Monitor for polyhydramnios and fetal
hydrops (indicates severe mediastinal shift and impending demise).

o Fetal MRI: Delineates mass volume and precise anatomy.
e Postnatal:
o CXR: Initial modality; shows cysts, hyperlucency, or radiopacities.

o CECT Chestwith IV contrast: Gold standard. Maps the exact anatomy, differentiates
solid vs. cystic, and identifies aberrant systemic feeding vessels (crucial for BPS).

Management of Lower Tract CLMs
¢ Antenatal Management:

o No hydrops: Expectant management; maternal steroids (improves fetal lung maturation
and shrinks CPAM).

o Hydrops present: Thoracoamniotic shunt (for large cysts), fetal resection, or EXIT (Ex
Utero Intrapartum Treatment) procedure.

e Postnatal Symptomatic:
o Resuscitation (ABCs), intubation/mechanical ventilation if needed.

o Urgentsurgical resection (lobectomy is preferred over segmentectomy to prevent
recurrence).

e Postnatal Asymptomatic:
o Current Consensus: Elective surgical resection between 3 to 6 months of age.

o Rationale: Prevents future recurrent infections and eliminates the risk of malignant
transformation (e.g., CPAM to rhabdomyosarcoma or pleuropulmonary blastoma).

Complications of CLMs
¢ Recurrent localized pneumonias (especially Intralobar BPS).
¢ Pneumothorax (rupture of CPAM or CLE cysts).

¢ Pulmonary hypoplasia (due to mass effect in utero).
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e Malignant transformation (CPAM Types 1 and 4).

Exam Summary: High-Yield Buzzwords
« Bilateral Choanal Atresia: Cyanosis relieved by crying; CHARGE syndrome.
e Laryngomalacia: Omega-shaped epiglottis; inspiratory stridor.
e CPAM: Hamartoma, Type 1 most common (large cysts); risk of Pleuropulmonary blastoma.

e BPS: Systemic arterial supply (aorta). Intralobar = recurrent pneumonia; Extralobar = separate
pleura.

e CLE: Ball-valve mechanism; hyperlucent LUL/RML; mediastinal shift.

¢ Gold Standard Investigation (Postnatal CLM): CECT chest with contrast.

Neurology / CNS

17. Classification of epileptic seizures according to ILAE 2025
Subject: Neurology / CNS
Basics & Current Framework

e Current Standard: Clinical practice in 2024/2025 relies on the ILAE 2017 Operational
Classification of Seizure Types, integrated with the ILAE 2021 Neonatal Seizures and ILAE
2022 Epilepsy Syndromes updates.

o Core criteria: Classification is based on three pillars:
1. Origin of onset (Focal, Generalized, Unknown)
2. Level of awareness (Aware, Impaired)
3. First prominent sign (Motor, Non-motor)

1. Focal Onset Seizures

e Originates within networks limited to one hemisphere.

e Awareness Level:
o Focal Aware Seizure (FAS): Consciousness intact (Previously: Simple partial).

o Focallmpaired Awareness Seizure (FIAS): Consciousness impaired at any point
(Previously: Complex partial).

e Motor Onset:
o Automatisms (lip smacking, manual picking)
o Atonic (focal loss of tone)
o Clonic (rhythmic jerking)
o Epileptic spasms (focal flexion/extension)

o Hyperkinetic (pedaling, thrashing)
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o Myoclonic (irregular, brief jerks)

o Tonic (sustained stiffening)

¢ Non-Motor Onset:
o Autonomic (pallor, flushing, palpitations)
o Behavior arrest (pausing, freezing)
o Cognitive (déja vu, aphasia, hallucinations)
o Emotional (fear, agitation, gelastic/laughing)
o Sensory (olfactory, visual, somatosensory)

e Progression:

o Focalto bilateral tonic-clonic: Spreads to both hemispheres (Previously: Secondary
generalized).

2. Generalized Onset Seizures

o Originates at some point within, and rapidly engages, bilaterally distributed networks.
Awareness is typically impaired.

e Motor Onset:
o Tonic-clonic (Previously: Grand mal)
o Clonic
o Tonic
o Myoclonic
o Myoclonic-tonic-clonic
o Myoclonic-atonic (Classic in Doose syndrome)
o Atonic (Drop attacks)
o Epileptic spasms

¢ Non-Motor Onset (Absence):
o Typical (Brief, 3 Hz spike-wave)
o Atypical (Slower onset/offset, <3 Hz spike-wave)
o Myoclonic absence
o Eyelid myoclonia (Jeavons syndrome)

3. Unknown Onset Seizures

¢ Onset missed or obscured; classified by predominant feature until more data (EEG/video) is
available.

e Motor: Tonic-clonic, Epileptic spasms.
e Non-motor: Behavior arrest.

e Unclassified: Inadequate information to categorize.
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Pediatric Updates (ILAE 2021 & 2022)

e Neonatal (2021): Awareness is untestable; categorized strictly as Motor, Non-motor,
or Electrographic-only (subclinical, heavily emphasized in neonates).

e Syndromes (2022): Grouped strictly by age of onset:
o Neonatal/Infant: e.g., KCNQ2-DEE, West syndrome, Dravet syndrome.

o Childhood: e.g., Childhood Absence Epilepsy (CAE), Lennox-Gastaut Syndrome (LGS),
Rolandic Epilepsy (now: Self-limited epilepsy with centrotemporal spikes - SeLECTS).

o Adolescent/Adult: e.g., Juvenile Myoclonic Epilepsy (JME).
Etiology (The 6 Pillars)
e Must be evaluated simultaneously with seizure type:
1. Structural (e.g., Cortical dysplasia, stroke)
2. Genetic (e.g., SCN1A in Dravet)
3. Infectious (e.g., Neurocysticercosis, post-HSV)
4. Metabolic (e.g., GLUT1 deficiency)
5. Immune (e.g., Anti-NMDA receptor encephalitis)
6. Unknown
Clinical & Diagnostic Clues
e History: Aura =focal onset. Post-ictal confusion = typically FIAS or generalized motor.
o EEG: Essential for classifying Unknown -> Focal/Generalized.

¢ Neuroimaging: MRI Epilepsy Protocol (3T preferred) is mandatory for all focal seizures to rule
out structural etiology.

Management (First-Line Approach)
e Focal Seizures: Levetiracetam, Lamotrigine, Oxcarbazepine, Carbamazepine.

o Generalized Motor: Valproate (avoid in adolescent females due to teratogenicity/PCOS),
Levetiracetam, Lamotrigine.

e Absence: Ethosuximide (1st line), Valproate.

¢ Contraindications: Avoid Carbamazepine/Oxcarbazepine/Phenytoin in generalized epilepsies
(can worsen Absence and Myoclonic seizures).

Prognosis & Complications

e Status Epilepticus: Risk highest in poorly controlled generalized tonic-clonic or focal to
bilateral tonic-clonic seizures.

e SUDEP (Sudden Unexpected Death in Epilepsy): Highest risk in uncontrolled generalized
tonic-clonic seizures, non-compliance, and nighttime seizures.

Exam Summary (Must-Write Points)
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¢ Terminology shifts: "Simple partial" is now Focal Aware; "Complex partial" is now Focal
Impaired Awareness; "Secondary generalized" is now Focal to Bilateral Tonic-Clonic.

o Classification pillars: Onset (Focal/Gen/Unknown) + Awareness + First prominent sign
(Motor/Non-motor).

e Neonatal caveat: ILAE 2021 excludes "awareness" for neonates and introduces
"Electrographic-only" as a distinct, critical seizure type.

o Etiology: Always list the 6 ILAE etiologic categories (Structural, Genetic, Infectious, Metabolic,
Immune, Unknown) alongside the seizure type.

18. Status epilepticus management
Subject: Neurology / CNS
Definition

e Current ILAE Criteria:

o Time 1(T1=5mins): Time when a seizure is continuous and unlikely to stop
spontaneously (indication to start treatment).

o Time 2 (T2 =30 mins): Time beyond which ongoing seizure causes long-term neuronal
injury.

o Operational Definition: Continuous clinical/electrographic seizure lasting =5 minutes, OR =2
discrete seizures without complete recovery of consciousness in between.

Etiology
e Febrile: Prolonged febrile seizure (most common in 6 mo — 5 yr).
¢ Infectious: Meningitis, encephalitis, cerebral malaria.

e Metabolic: Hypoglycemia, hyponatremia, hypocalcemia, inborn errors of metabolism (IEM),
pyridoxine deficiency (neonates).

e Structural: Trauma, stroke, tumor, hypoxic-ischemic encephalopathy (HIE).

+ Toxic/Pharmacologic: Subtherapeutic anti-seizure medication (ASM) levels (most common in
known epileptics), lead poisoning, drug intoxication.

Mechanism

« Failure of termination: Rapid internalization (downregulation) of inhibitory GABAa receptors at
the synaptic membrane.

¢ Promotion of maintenance: Upregulation of excitatory NMDA/AMPA receptors.

e Systemic shift: Transition from compensated phase (hypertension, tachycardia,
hyperglycemia) to decompensated phase (hypotension, hypoxia, hypoglycemia, acidosis).

Clinical Features
e Convulsive SE: Sustained rhythmic jerking, tonic posturing, loss of consciousness.

e Non-convulsive SE (NCSE): Altered sensorium, subtle facial twitching, nystagmus,
unexplained coma (requires EEG for diagnosis).
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e Focal SE (Epilepsia partialis continua): Continuous focal motor jerking with preserved
consciousnhess.

Diagnosis
o Bedside: Capillary blood glucose (CBG) immediately, vital signs, ECG.

e Labs: Serum electrolytes (Ca, Mg, Na), ABG/VBG, CBC, CRP, LFT, RFT, ASM levels, toxicology
screen.

e Neuroimaging: CT head (if trauma, raised ICP, or focal deficit) MRI brain (definitive).
e Lumbar Puncture: Defer if raised ICP signs; perform once stable if CNS infection suspected.

o EEG: Mandatory if paralyzed/intubated, or if NCSE is suspected (prolonged altered sensorium
post-convulsion).

Stepwise Management
Goal: Stop seizure clinically and electrographically, prevent systemic complications.
Phase 1: Stabilization (0-5 mins)

e A/B/C: Position laterally, suction airway, high-flow O, (100%), bag-valve-mask if
hypoventilating.

e IV Access: Secure 2 large-bore IV lines.

e Hypoglycemia check: If CBG < 60 mg/dL =2 mL/kg of 25% Dextrose (or 5 mL/kg of 10%
Dextrose) IV.

Phase 2: Early SE / First-Line Therapy (5-20 mins)
e Drug of Choice: Benzodiazepines (BZDs).
e IV available: Lorazepam 0.1 mg/kg (max 4 mg) slow IV over 2 mins.

e IV not available: Midazolam 0.2 mg/kg IM/buccal/intranasal, OR Diazepam 0.5 mg/kg per-
rectal.

e Action: May repeat one dose of BZD after 5 minutes if seizure persists.
Phase 3: Established SE / Second-Line Therapy (20-40 mins)

o Update (ConSEPT & EcLIiPSE Trials): Levetiracetam, Phenytoin, and Valproate show equal
efficacy. Levetiracetam often preferred due to safety profile and lack of cardiotoxicity.

e Option 1: Levetiracetam 40-60 mg/kg IV over 10 mins (max 3000 mg).

e Option 2: Fosphenytoin 20 mg PE/kg IV over 10 mins (preferred over phenytoin due to less
infusion site reaction/hypotension).

e Option 3: Phenytoin 20 mg/kg IV over 20 mins (max 1000 mg; requires cardiac monitoring; mix
ONLY in Normal Saline).

e Option 4: Sodium Valproate 40 mg/kg IV over 10 mins (max 3000 mg). Contraindicated in
suspected IEM/mitochondrial disorders or age < 2 years with liver disease.

Phase 4: Refractory SE / Third-Line Therapy (40-60+ mins)

o Definition: Seizure persists despite adequate doses of BZD and one second-line ASM.

Built with time and effort! So, please support it


https://buymemomo.com/vivek

153 buymemomo.com/vivek
e Action: Intubation, mechanical ventilation, and continuous EEG monitoring in PICU.

e Infusions:
o Midazolam infusion: 0.2 mg/kg bolus =1-2 mcg/kg/min infusion.
o Thiopental infusion: 3-5 mg/kg bolus =3-5 mg/kg/hr.

o Propofolinfusion: 1-2 mg/kg bolus =2-10 mg/kg/hr (Caution: Propofol Infusion
Syndrome in young children).

Complications

 Neurologic: Excitotoxic neuronal death, cerebral edema, permanent cognitive decline,
subsequent epilepsy.

e Systemic: Aspiration pneumonia, neurogenic pulmonary edema, arrhythmias.

e Metabolic/Renal: Rhabdomyolysis @>myoglobinuria =Acute Kidney Injury (AKl), hyperkalemia,
severe lactic acidosis.

Prognosis & Prevention

e Prognosis: Primarily dictated by the underlying etiology (e.g., HIE/meningitis has worse
outcomes than febrile SE). Mortality ranges from 3-10%.

¢ Prevention: Medication adherence counseling in known epileptics; rescue action plans
(prescribing home buccal midazolam) for high-risk patients.

Exam Summary
e T1/T2concept: 5 minutes to treat, 30 minutes to permanent injury.
e Receptor shift: GABA downregulation, NMDA upregulation (why delayed BZDs fail).
o First step: Always check CBG (Hypoglycemia is the most easily reversible cause).
e First-line: IV Lorazepam (0.1 mg/kg) or IM/Buccal Midazolam (0.2 mg/kg).
e Second-line: |V Levetiracetam (40-60 mg/kg) or IV Fosphenytoin/Phenytoin (20 mg/kg).

« Valproate trap: Never give IV Valproate in a child < 2 years with suspected
metabolic/mitochondrial disease or hepatopathy.

19. Cerebral Palsy classification and management
Subject: Neurology / CNS
Definition
e Group of permanent, non-progressive disorders of movement and posture
e Caused by non-progressive disturbances occurring in the developing fetal or infant brain

¢ Often accompanied by secondary musculoskeletal problems and comorbidities (epilepsy,
cognitive impairment)

Etiology & Risk Factors
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¢ Prenatal (70-80%): Congenital malformations, TORCH infections, multiple gestations,
genetic/metabolic disorders

e Perinatal: Prematurity (highest risk), Hypoxic-Ischemic Encephalopathy (HIE), kernicterus,
neonatal sepsis, hypoglycemia

o« Postnatal (up to 2 yrs): Meningoencephalitis, head trauma, near-drowning, status epilepticus
Pathophysiology & Neuroanatomy

o Periventricular Leukomalacia (PVL): Typically causes spastic diplegia (classic in premature
infants)

« Basal Ganglia/Thalamus injury: Causes dyskinetic/athetoid CP (classic in severe HIE or
kernicterus)

o Multicystic encephalomalacia: Causes spastic quadriplegia (severe diffuse injury)
Classification (Crucial Exam Focus)
¢ 1. Physiological (Motor Type):

o Spastic (70-80%): Pyramidal tract lesion; hypertonia, hyperreflexia, clonus, positive
Babinski.

o Dyskinetic (10-15%): Extrapyramidal lesion; fluctuating tone, involuntary movements
(choreoathetoid or dystonic).

o Ataxic (<5%): Cerebellar lesion; wide-based gait, intention tremor, dysmetria.
o Mixed: Features of >1 type (most commonly spastic + dyskinetic).
e 2. Topographical (Mainly for Spastic CP):
o Diplegia: Legs involved more than arms.
o Hemiplegia: One side of body involved (arm usually worse than leg).

o Quadriplegia: All four limbs involved (often with bulbar involvement and severe
cognitive deficit).

¢ 3. Functional Classification (Standard of Care):
o GMFCS (Gross Motor Function Classification System):
» Levell: Walks without limitations.
= Levelll: Walks with limitations (no assistive devices needed outdoors).
= Levellll: Walks using hand-held mobility device.
= LevellV: Self-mobility with limitations; may use powered mobility.
= Level V: Transported in manual wheelchair (severe limitation).

o Note: Similar scales exist for hand use (MACS), communication (CFCS), and
eating/drinking (EDACS).

Clinical Features

o Early clues: Head lag >3 months, rolling over <2 months (extensor hypertonia), early hand
preference <1 year (suggests hemiplegia)
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o Tone/Posture: Spasticity, opisthotonos, scissoring of legs

o Reflexes: Delayed disappearance of primitive reflexes (Moro, ATNR), delayed appearance of
postural/protective reflexes

o Comorbidities: Intellectual disability (50%), epilepsy (30-45%), visual/hearing deficits, feeding
difficulties, drooling, sleep disorders

Diagnosis
e Clinical criteria: Primarily a clinical diagnosis based on history and serial neurological exams.

e Neuroimaging: MRI Brain is the modality of choice (abnormalin >85%). Look for PVL,
malformations, or basal ganglia lesions.

e Metabolic/Genetic testing: Indicated if MRl is normal, features are atypical, or if there is
regression of milestones (to rule out neurodegenerative disorders).

e Screening: Vision and hearing assessment, EEG (only if seizures present).
Management (Multidisciplinary Approach)
¢ 1. Medical Management (Spasticity):
o Oral: Baclofen (first-line), Diazepam, Tizanidine, Dantrolene.

o Focal: Botulinum toxin A injections (target specific muscles e.g., gastrochemius to
delay contractures; effects last 3-6 months).

o Intrathecal: Baclofen pump (for severe, refractory generalized spasticity).
e 2.Medical Management (Dyskinesia):

o Trihexyphenidyl, Levodopa, or Tetrabenazine.
e 3. Surgical Interventions:

o Selective Dorsal Rhizotomy (SDR): Cuts sensory nerve rootlets to permanently reduce
spasticity (best for spastic diplegia, GMFCS lI-lll, good cognition).

o Orthopedic surgery: Tendon lengthening (e.g., Achilles), muscle release, osteotomies
for hip subluxation, spinal fusion for severe scoliosis.

e 4. Rehabilitation & Therapies:

o Physiotherapy (PT): Stretching, strengthening, constraint-induced movement therapy
(CIMT) for hemiplegia.

o Occupational Therapy (OT): ADL training, adaptive equipment.
o Orthotics: Ankle-foot orthoses (AFOs) to prevent equinus deformity.

o Speech Therapy: Swallowing assessment, augmentative and alternative
communication (AAC) devices.

e 5. Comorbidity Management:
o Seizures: Standard antiepileptic drugs (e.g., Levetiracetam, Valproate).

o Feeding/Nutrition: High-calorie diet, thickeners for aspiration risk, Gastrostomy tube
(PEG) if severe dysphagia.
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o Drooling: Anticholinergics (Glycopyrrolate), Botox to salivary glands.

Complications
e Joint contractures, hip subluxation/dislocation
e Scoliosis, osteopenia/fractures
e Aspiration pneumonia, severe malnutrition
Prognosis
e Depends heavily on GMFCS level and cognitive status.
¢ Independent sitting by age 2 years is a strong positive predictor for eventual ambulation.

e« Normallife expectancy for mild forms; reduced in severe quadriplegia with recurrent
respiratory infections.

Prevention

+ Antenatal: Magnesium sulfate given to mothers at risk of preterm delivery (<32 weeks) for
fetal neuroprotection.

¢ Perinatal: Therapeutic hypothermia for neonates (=36 weeks) with moderate-to-severe HIE;
delayed cord clamping.

Exam Summary: Must-Write Points

o Definition: Non-progressive motor disorder of the developing brain; but clinical
manifestations change over time.

o Classification: Always mention Topographical (Diplegia, Hemiplegia,
Quadriplegia), Physiological (Spastic, Dyskinetic, Ataxic), and GMFCS (Levels I-V).

e Prematurity association: Prematurity > PVL > Spastic Diplegia.
o Kernicterus association: Bilirubin toxicity > Basal ganglia damage > Dyskinetic/Athetoid CP.

e Management triad: Multidisciplinary rehab (PT/OT) + Medical (Botox/Baclofen for spasticity) +
Surgical (Orthopedic tendon release/SDR).

e Prevention: Antenatal MgSO4 for premature neuroprotection is a highly tested update.

20. Mechanism of seizures and choice of antiepileptic drugs
Subject: Neurology / CNS

Terminology Update (ILAE 2017): The term "Anti-Seizure Medication (ASM)" is now preferred over
"Antiepileptic Drug (AED)".

Definitions

e Seizure: Transient occurrence of sighs/symptoms due to abnormal excessive or synchronous
neuronal activity in the brain.

o Epilepsy: =2 unprovoked seizures >24 hours apart, OR 1 unprovoked seizure with a >60%
probability of recurrence over 10 years, OR diagnosis of an epilepsy syndrome.
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Etiology (ILAE 2017 Classification)

e Structural: Cortical dysplasia, hypoxic-ischemic encephalopathy (HIE), tumors, trauma.
e Genetic: Dravet syndrome (SCN17A), Childhood Absence Epilepsy.

¢ Infectious: Neurocysticercosis (most common in India/developing nations), meningitis,
encephalitis.

e Metabolic: Hypoglycemia, hypocalcemia, pyridoxine dependency.
e Immune: Anti-NMDA receptor encephalitis.
e Unknown: Cryptogenic.
Mechanism of Seizures (Pathophysiology)
e Core Defect: Imbalance favoring excitation over inhibition at the cellular and network levels.

e Cellular Hallmark: Paroxysmal Depolarizing Shift (PDS) — a prolonged depolarization of the
neuronal membrane mediated by calcium influx, followed by a train of sodium-mediated
action potentials.

o Excitatory Excess:
o Overactivation of Glutamate receptors (NMDA and AMPA).
o Excessive inward currents of Na* and Ca**.
¢ Inhibitory Failure:
o Dysfunction of GABA (Gamma-aminobutyric acid) receptors.
o Impaired inward Cl™ currents or outward K* currents.

e Network Level: Loss of "surround inhibition" allows the local discharge to become
hypersynchronous and propagate via anatomical pathways (e.g., corpus callosum,
thalamocortical tracts).

Clinical Evaluation & Diagnosis
o History: Aura, focality, motor vs. non-motor onset, level of awareness, post-ictal state.
o Video EEG: Gold standard for classifying seizure type and syndrome.

¢ Neuroimaging: MRI Brain (Epilepsy Protocol) is the modality of choice; CT only for
emergencies (bleed, large mass).

e Labs: Glucose, calcium, magnesium, electrolytes, inborn errors of metabolism (IEM) workup if
indicated.

Choice of Anti-Seizure Medications (ASMs)
Choice is dictated by seizure type, epilepsy syndrome, age, and comorbidity profile.
o Focal Seizures:
o First-line: Oxcarbazepine, Carbamazepine, Levetiracetam.
o Alternatives: Lamotrigine, Lacosamide, Topiramate.

e Generalized Tonic-Clonic Seizures (GTCS):
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o First-line: Sodium Valproate, Levetiracetam, Lamotrigine.

o Note: Avoid Valproate in adolescent females of childbearing potential due to
teratogenicity and PCOS risk; prefer Levetiracetam or Lamotrigine.

o Absence Seizures:
o First-line: Ethosuximide (pure absence), Sodium Valproate (if combined with GTCS).
o Contraindicated: Carbamazepine, Phenytoin, Oxcarbazepine (can worsen absence).
e Myoclonic Seizures (e.g., JME):
o First-line: Sodium Valproate, Levetiracetam, Clonazepam.
o Contraindicated: Carbamazepine, Phenytoin (aggravates myoclonus).
¢ Neonatal Seizures:
o First-line: Phenobarbital.
o Second-line: Levetiracetam, Phenytoin.
¢ Syndrome-Specific Choices:

o Infantile Spasms (West Syndrome): ACTH or high-dose oral Prednisolone. Vigabatrin is
1st line if associated with Tuberous Sclerosis.

o Lennox-Gastaut Syndrome: Valproate, Rufinamide, Clobazam, Lamotrigine.

o Dravet Syndrome: Valproate, Clobazam, Stiripentol, Cannabidiol. (Strictly avoid Na-
channel blockers like Phenytoin/Carbamazepine).

Mechanism of Action of Key ASMs

« Na* Channel Blockers: Phenytoin, Carbamazepine, Oxcarbazepine, Lamotrigine (prolongs
inactive state of the channel).

« Ca” Channel Blockers (T-type): Ethosuximide (thalamic T-type channels - specific for
absence).

e GABA Enhancers: Benzodiazepines, Barbiturates (allosteric modulators), Vigabatrin (inhibits
GABA transaminase).

e SV2A Vesicle Binding: Levetiracetam, Brivaracetam (modulates neurotransmitter release).

o Multiple Mechanisms: Sodium Valproate (Na* block, T-type Ca** block, GABA increase),
Topiramate.

Complications & Red Flags

e Status Epilepticus (SE): Seizure lasting >5 mins, or 22 seizures without returning to baseline.
Requires immediate protocolized management (Benzodiazepines > IV
Phenytoin/Levetiracetam/Valproate).

e SUDEP: Sudden Unexpected Death in Epilepsy (highest risk with uncontrolled nocturnal
GTCS).

e Neurocognitive Decline: Due to epileptic encephalopathy (e.g., West syndrome, Lennox-
Gastaut).
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¢ Drug Toxicity: Stevens-Johnson Syndrome (Lamotrigine, Carbamazepine, Phenytoin),
Hepatotoxicity/Pancreatitis (Valproate), Aplastic anemia (Felbamate).

Prognosis & Prevention
e Remission: ~70% of childhood epilepsies achieve remission.

o Drug Withdrawal: Consider weaning after 2 years of seizure freedom, provided EEG is normal
and etiology is not high-risk (e.g., structural lesion, JME).

 Prevention: Antenatal care to prevent HIE, timely neurocysticercosis prevention
(hygiene/sanitation), vaccination (preventing infectious etiologies).

Exam Summary

« Mechanism: Paroxysmal Depolarizing Shift (PDS) driven by excess Glutamate/Na*/Ca** and
deficient GABA/CL/K*.

e Focal 1st line: Oxcarbazepine / Levetiracetam.

o Generalized 1st line: Valproate / Levetiracetam.

« Absence 1st line: Ethosuximide (blocks T-type Ca** channels).

e Trap: Never use Carbamazepine/Phenytoin in Absence or Myoclonic seizures (worsens them).

e Update: Avoid Valproate in females of childbearing age; use Levetiracetam/Lamotrigine.

21. Important epileptic syndromes in children
Subject: Neurology / CNS
Classification & Updates

e ILAE 2022 Update: Shift toward descriptive terminology (e.g., "Benign" replaced by "Self-
limited"; "Mental retardation" replaced by "Developmental/Cognitive impairment").

o Categorized by age of onset: Neonatal/Infantile, Childhood, and Adolescent.

1. West Syndrome (Infantile Spasms)
e Age: Peak onset 3-8 months.

e Etiology: Structural (HIE, malformations), Genetic (Tuberous Sclerosis Complex - most
common identifiable), Metabolic, Unknown.

e Classic Triad:

1. Epileptic spasms (flexor, extensor, or mixed; occur in clusters, especially upon
awakening).

2. Developmental arrest or regression.
3. EEG: Hypsarrhythmia (chaotic, high-voltage, asynchronous slow waves and spikes).
e Management:

o First-line: ACTH (intramuscular) or high-dose oral Prednisolone.
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o First-line if Tuberous Sclerosis: Vigabatrin (Risk: irreversible visual field constriction).

e Prognosis: Poor; 15-30% evolve into Lennox-Gastaut Syndrome.
2. Lennox-Gastaut Syndrome (LGS)
e Age: 3-5years.

e Pathophysiology: Often the final common pathway of severe early-onset brain injury or
evolution of West Syndrome.

o Classic Triad:
1. Multiple seizure types (Tonic [nocturnal], Atonic [drop attacks], Atypical absence).
2. Cognitive/Developmental impairment.
3. EEG: Slow spike-and-wave complexes (<3 Hz) and fast paroxysmal activity in sleep.
¢ Management: Highly refractory.
o First-line: Broad-spectrum ASMs (Sodium Valproate, Lamotrigine, Topiramate).
o Add-ons: Rufinamide (specifically for drop attacks), Clobazam, Cannabidiol (CBD).

o Non-pharmacological: Ketogenic diet, Vagus Nerve Stimulation (VNS), Corpus
callosotomy (for drop attacks).

3. Childhood Absence Epilepsy (CAE)
e Age: 4-10 years (peak 5-7 years); female predominance.

e Clinical: Frequent, brief (5-15 seconds) staring spells with sudden onset/offset;
unresponsiveness; no post-ictal confusion.

e Provocation: Easily triggered by hyperventilation (3 minutes) or photic stimulation.
o EEG: Classic 3-Hz generalized spike-and-wave discharges on a normal background.
e Management:

o First-line: Ethosuximide (DOC for isolated absence) or Sodium Valproate (if concurrent
generalized tonic-clonic seizures [GTCS]).

¢ Prognosis: Excellent; usually remits by adolescence.

4. Self-Limited Epilepsy with Centrotemporal Spikes (SeLECTS)
e Previously known as Benign Epilepsy with Centrotemporal Spikes (BECTS) / Rolandic Epilepsy.
e Age: 3-13 years (peak 7-9 years).

e Clinical: Focal motor seizures typically involving the face, lips, and tongue (unilateral
twitching, drooling, anarthria); usually occur during sleep or upon awakening; awareness often
preserved.

e EEG: Biphasic, high-voltage spikes in centrotemporal regions, markedly activated by nhon-REM
sleep.

e Management:

o Often no treatment required if seizures are rare/exclusively nocturnal.
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o First-line (if needed): Oxcarbazepine, Carbamazepine, or Levetiracetam.
e Prognosis: Excellent; resolves universally by puberty (age 15-16).
5. Juvenile Myoclonic Epilepsy (JME / Janz Syndrome)
e Age: 12-18 years.
e Clinical:

o Myoclonic jerks exclusively/predominantly in the morning (dropping toothbrush/cereal
bowl).

o Often accompanied by GTCS and sometimes absence seizures.
o Triggers: Sleep deprivation, alcohol, stress, photic stimulation.
o EEG:4-6 Hz generalized polyspike-and-wave discharges.
¢ Management:

o First-line: Sodium Valproate (Caution: highly teratogenic; avoid in females of
childbearing age).

o Alternative (females): Levetiracetam, Lamotrigine.
o Contraindicated: Carbamazepine, Phenytoin (can worsen myoclonus).

¢ Prognosis: Excellent response to treatment, but requires lifelong ASM therapy (high relapse
rate if stopped).

6. Dravet Syndrome (Severe Myoclonic Epilepsy in Infancy)
e Genetics: >80% have SCN1A gene mutation (voltage-gated sodium channel).
e Clinical Evolution:
o Year 1: Prolonged, recurrent febrile/afebrile hemi-clonic seizures.

o Year2onward: Multiple seizure types (myoclonic, atypical absence), developmental
stagnation/regression.

e Management:
o First-line: Valproate + Clobazam.
o Targeted Add-ons: Stiripentol, Fenfluramine, Cannabidiol.

o Absolute Contraindication: Sodium channel blockers (Phenytoin, Carbamazepine,
Lamotrigine) strictly avoided as they exacerbate seizures.

General Diagnostic Approach to Pediatric Syndromes
o History: Exact semiology, age of onset, diurnal variation, triggers, developmental milestones.

e Neuroimaging: MRI Brain (Epilepsy protocol) indicated for all except classic CAE, SeLECTS,
and JME with typical EEG/clinical picture.

e Genetics: Microarray or Epilepsy gene panels (e.g., SCN1A, CDKL5, PRRT2) for early-onset
epileptic encephalopathies.
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Exam Summary: Must-Write Points

e West Syndrome: 3-8 months, Infantile spasms + Regression + Hypsarrhythmia. Treat with
ACTH/Steroids (Vigabatrin if Tuberous Sclerosis).

e LGS: 3-5years, Multiple seizure types + Cognitive decline + Slow spike-wave (<3Hz). Highly
refractory.

e CAE: 4-10 years, Hyperventilation-triggered staring + 3-Hz spike-wave. Treat with
Ethosuximide.

e SeLECTS (Rolandic): 3-13 years, Nocturnal oro-facial twitching + Centrotemporal spikes.
Resolves by puberty.

e JME: 12-18 years, Morning myoclonus (dropping objects) + 4-6 Hz polyspike-wave. Requires
lifelong treatment (Valproate/Levetiracetam).

e Dravet Syndrome: SCN1A mutation. Avoid Na-channel blockers (Phenytoin/Carbamazepine).

22. Developmental and epileptic encephalopathies
Subject: Neurology / CNS
Definition & Concept (ILAE 2017 Update)

o Epileptic Encephalopathy (EE): Epileptic activity itself (frequent seizures/interictal
discharges) causes severe cognitive and behavioral impairment, which may improve if seizures
are controlled.

e Developmental Encephalopathy (DE): The underlying etiology (e.g., genetic mutation) causes
developmental delay independent of seizures.

o DEE: Coexistence of both; the underlying cause impairs development directly, and the
frequent epileptic activity worsens the cognitive trajectory.

Etiology
¢ Genetic (Most Common):
o SCN1A (Dravet syndrome)
o KCNQZ2 (Benign familial neonatal epilepsy/DEE)
o STXBP1,ARX (Ohtahara syndrome, Early Myoclonic Encephalopathy)
o CDKL5 (Early-onset DEE in females)
o SLC2A1 (GLUT1 deficiency syndrome)

e Structural: Malformations of cortical development (lissencephaly, focal cortical dysplasia),
hypoxic-ischemic encephalopathy (HIE).

e Metabolic: Pyridoxine dependency, biotinidase deficiency, mitochondrial disorders.
e Infectious/Immune: Post-encephalitic (HSV), Rasmussen encephalitis.
Classic Syndromes (Age-Dependent Expression)

e Neonatal (<1 month):
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o Ohtahara Syndrome: Tonic spasms, burst-suppression (awake & sleep),
structural/genetic (ARX, STXBP1).

o Early Myoclonic Encephalopathy (EME): Erratic myoclonus, burst-suppression (mainly
sleep), mostly metabolic.

e Infantile (1-12 months):
o West Syndrome: Infantile spasms, hypsarrhythmia, developmental arrest/regression.

o Dravet Syndrome: Prolonged febrile/afebrile hemiclonic seizures triggered by
fever/vaccination > later multiple seizure types (SCN7A mutation).

e Childhood (1-10 years):

o Lennox-Gastaut Syndrome (LGS): Multiple seizure types (tonic, atypical absence, drop
attacks), slow spike-wave (<2.5 Hz) on EEG, cognitive decline.

o Epileptic Encephalopathy with Continuous Spikes and Waves during Sleep
(CSWS): Electrical status epilepticus in sleep (ESES), profound neurocognitive
regression.

o Landau-Kleffner Syndrome (LKS): Acquired epileptic aphasia (auditory agnosia), ESES
pattern.

Pathophysiology

e "Dual-Hit" Mechanism: Primary genetic/structural defect impairs synaptogenesis/myelination
+ continuous epileptiform discharges disrupt normal neural network formation.

e Channelopathies: Altered ion flow (Na+, K+) leads to chronic neuronal hyperexcitability.
e Synaptic vesicle dysfunction: Defects in neurotransmitter release (e.g., STXBP1).
Clinical Features

e Seizures: Polymorphic (multiple types in one patient), high frequency, highly refractory to
standard anti-seizure medications (ASMs).

e Neurological: Severe global developmental delay (GDD) or regression, hypotonia, spasticity,
microcephaly.

¢ Neurobehavioral: Autism spectrum traits, hyperactivity, severe intellectual disability.
¢ Motor: "Drop attacks" (astatic seizures), ataxia, leading to frequent trauma.
Diagnosis

e EEG (Mandatory): Defines the syndrome (e.g., hypsarrhythmia, burst suppression, slow spike-
wave, ESES).

e Neuroimaging: MRI Brain (Epilepsy protocol, 3 Tesla preferred) to rule out structural/surgical
targets.

e Genetics (High Yield): Next-Generation Sequencing (NGS) epilepsy gene panel or Whole
Exome Sequencing (WES) — now standard of care for unexplained DEE.

e Metabolic Screen: CSF glucose (GLUT1), CSF neurotransmitters, serum amino acids, urine
organic acids, pyridoxine trial (in neonatal/infantile refractory seizures).

Management
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Precision Medicine (Gene-Specific):

o GLUT1 Deficiency: Ketogenic diet (first-line).

o SCNT1A (Dravet): Avoid sodium channel blockers (Phenytoin, Carbamazepine,
Lamotrigine). Use Valproate, Clobazam, Stiripentol.

o Pyridoxine-dependent epilepsy: Lifelong Pyridoxine/Pyridoxal-5-phosphate.
Syndrome-Specific ASMs:

o West Syndrome: ACTH, High-dose oral Prednisolone, or Vigabatrin (drug of choice if
Tuberous Sclerosis).

o LGS: Valproate, Lamotrigine, Rufinamide, Clobazam.
Newer Approved Therapies (FDA/EMA):

o Cannabidiol (Epidiolex): Approved for Dravet, LGS, Tuberous Sclerosis.

o Fenfluramine: Approved for Dravet and LGS (monitor for valvular heart disease).
Non-Pharmacological:

o Ketogenic Diet: Highly effective in refractory DEE.

o Surgical: Vagal Nerve Stimulation (VNS), Corpus callosotomy (for drop attacks in LGS),
resective surgery for focal structural lesions.

Supportive: Aggressive PT/OT, speech therapy, helmet for drop attacks, individualized
education plan (IEP).

Complications & Prognosis

Prognosis: Generally poor; lifelong polytherapy, severe intellectual disability, complete
dependency.

Complications: Status epilepticus, aspiration pneumonia, orthopedic injuries (from falls/drop
attacks).

SUDEP Risk: Sudden Unexpected Death in Epilepsy is significantly elevated, especially in
Dravet syndrome.

Exam Summary: Must-Write Points

DEE represents a dual-pathology: underlying etiology causes delay (Developmental), while
frequent seizures worsen it (Epileptic).

Classic age-dependent progression: Ohtahara (neonate) > West (infant) > LGS (child).
SCN1A mutation = Dravet syndrome; strictly avoid sodium channel blockers.

EEG patterns define the syndrome: Burst suppression (Ohtahara/EME), Hypsarrhythmia
(West), Slow spike-wave <2.5 Hz (LGS).

Management requires polytherapy, Ketogenic diet, VNS, and newer agents like Cannabidiol
and Fenfluramine.

23. Risk factors for recurrence of febrile seizures
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Subject: Neurology / CNS

Definition & Basics
e Age: 6 months to 60 months (peak at 18 months).

e Criteria: Seizure associated with temperature 238°C (100.4°F), absence of CNS
infection/inflammation, no acute systemic metabolic abnormality, no history of prior afebrile
seizures.

e Overall Recurrence: ~30-33% of children will have a second febrile seizure.
e Age-dependent Recurrence: 50% if 1st episode occurs <1 year of age; 20% if >1 year of age.
Risk Factors for Recurrence Examiners look for these 4 major, classic predictors (Nelson/AAP):
e Early Age: Onset <12-15 months of age.
e Family History: First-degree relative with a history of febrile seizures.
¢ Fever Duration: Short duration of fever (<1 hour) before the onset of the seizure.
o Fever Peak: Lower peak temperature at the time of the seizure onset.
e Cumulative Risk Score:
o Ofactors: ~10-15% recurrence risk.
o 1 factor: ~20-25% recurrence risk.
o 2factors: ~30-32% recurrence risk.
o 3-4factors: 50-70% recurrence risk.
e Minorfactors: Frequent febrile illnesses, day-care attendance.

Risk Factors for Subsequent Epilepsy (Classic Trap) Do not confuse recurrence of febrile seizures
with the risk of developing epilepsy (afebrile seizures). Risk factors for epilepsy include:

e Complex Febrile Seizure: Prolonged (>15 min), focal onset, or multiple episodes in 24 hours.
¢ Neurodevelopment: Pre-existing neurological or developmental abnormality.
« Family History: First-degree relative with epilepsy (afebrile seizures).
e Fever Duration: Brief duration of fever prior to seizure.
e Epilepsy Risk: Baseline (1%) > 1 risk factor (2%) > 2+ risk factors (~10%).
Etiology & Genetics
e Inheritance: Polygenic or autosomal dominant with incomplete penetrance.
e Loci: FEB1to FEB11.

e Genes: SCN1A, SCN1B, GABRGZ2 (Mutations overlap with GEFS+ [Generalized Epilepsy with
Febrile Seizures Plus] and Dravet syndrome).

Clinical & Diagnosis
¢ Simple vs. Complex: Differentiating is key for prognosis and workup.

o Simple: Generalized, <15 mins, once in 24 hours.
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o Complex: Focal, >15 mins, or recurs within 24 hours.

e Lumbar Puncture (AAP Guidelines):
o Recommended: If signs of meningitis/CNS infection.

o Consider: Ininfants 6-12 months if immunization status for Hib or S. pneumoniae is
deficient/unknown, or if pre-treated with antibiotics (can mask meningeal signs).

o EEG/Neuroimaging: Not routinely indicated for simple febrile seizures.
Management & Prevention

e Acute Management: Airway, Breathing, Circulation. IV Lorazepam or Midazolam
(buccal/IM/IN) if seizure >5 minutes.

¢ Antipyretics (AAP 2024): Paracetamol/Ibuprofen relieve child's discomfort but do not prevent
the recurrence of febrile seizures.

e Continuous Prophylaxis: Daily AEDs (Valproate, Phenobarbital) are not recommended due to
adverse effect profiles outweighing benefits.

¢ Intermittent Prophylaxis: Oral Clobazam or Diazepam at the onset of fever. Indication: Rarely
used; reserved for cases with extreme parental anxiety or history of very prolonged/status
febrile seizures.

Exam Summary

e Must-Write Recurrence Factors: Age <1 yr, FHx of febrile seizures, short fever duration, low
peak temperature.

e Must-Write Epilepsy Factors: Complex seizure, abnormal neurodevelopment, FHx of
epilepsy.

e Trap: Antipyretics do not prevent febrile seizure recurrence.

¢ Prophylaxis: Daily AEDs are contraindicated for simple febrile seizures; intermittent
clobazam/diazepam is reserved for select, severe cases.

24. Dravet syndrome
Subject: Neurology / CNS
Definition
e Rare, catastrophic developmental and epileptic encephalopathy (DEE) of infancy.
e Previously known as Severe Myoclonic Epilepsy in Infancy (SMEI).
Genetics & Pathophysiology
e Gene: SCN1A mutation in >80% of cases (encodes Nav1.1 voltage-gated sodium channel).
o Inheritance: >90% are de novo mutations.

e Mechanism: Loss-of-function mutation specifically affects GABAergic inhibitory interneurons
> hyperexcitability and spontaneous seizures.

Clinical Features (Triphasic Evolution)
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e Febrile Stage (0-12 months):

o Onsetin a previously normal, healthy infant (peak at 5-8 months).
o Prolonged, recurrent febrile or afebrile seizures (often hemiclonic or generalized clonic).
o Frequent progression to status epilepticus.

e Worsening Stage (1-5 years):

o Emergence of multiple seizure types: myoclonic, atypical absence, focal impaired
awareness.

o Developmental stagnation or regression begins.
o Appearance of ataxia, crouch gait, and pyramidal signs.
o Stabilization Stage (>5 years to adulthood):
o Seizure frequency may decrease (myoclonic seizures often disappear).
o Persistent moderate-to-severe intellectual disability.
o Autistic features and behavioral issues predominate.
Classic Triggers
o Fever/Infections.
e Hyperthermia (e.g., hot baths, exertion).
e Vaccinations (triggers the onset, but vaccination is not the cause).
¢ Photic stimulation or visual patterns.
Diagnosis
e Clinical: Highly suspected in an infant with prolonged/hemiclonic febrile seizures.
e Genetics: SCN1A gene sequencing or epilepsy gene panel (confirmatory).
e EEG:
o Early (first year): Usually normal (background and sleep).

o Later (>1 year): Generalized spike-wave or polyspike-wave discharges, focal
abnormalities, background slowing.

¢ Neuroimaging (MRI): Usually normalinitially; mild generalized atrophy may appear later.
Management

e ABSOLUTE CONTRAINDICATION (Exam Trap): Avoid Sodium Channel Blockers (Phenytoin,
Carbamazepine, Oxcarbazepine, Lamotrigine, Rufinamide) > they selectively further depress
inhibitory interneurons, dramatically worsening seizures.

¢ First-line maintenance: Valproate (VPA) + Clobazam (CLB).
¢ Second-line / Add-on therapy (ILAE / Recent Updates):
o Stiripentol (STP): Classic add-on to VPA + CLB.

o Cannabidiol (CBD / Epidiolex): FDA-approved for Dravet syndrome (=1 year old).
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o Fenfluramine (FFA): FDA-approved (2020) for seizures associated with Dravet (highly
effective, requires echocardiogram monitoring for valvular heart disease).

o Topiramate / Levetiracetam: Alternative add-ons.
Non-pharmacological: Ketogenic diet (highly effective), Vagus Nerve Stimulation (VNS).

Rescue therapy: Readily available buccal midazolam or rectal diazepam for prolonged
seizures/status epilepticus.

Trigger management: Aggressive antipyretic use during illness; avoid hot baths.

Complications & Prognosis

Prognosis: Poor for seizure freedom and cognitive outcome; 100% have some degree of
intellectual disability.

Mortality: High premature mortality rate (up to 15-20% by adulthood).

Leading cause of death: SUDEP (Sudden Unexpected Death in Epilepsy), followed by status
epilepticus.

Exam Summary

Classic presentation: Healthy infant (<1 yr) with prolonged febrile hemiclonic seizure.
Gene: SCNTA mutation (Nav1.1 sodium channel).

Progression: Multiple seizure types emerge in year 2 + developmental regression.
Never give: Phenytoin, Carbamazepine, Lamotrigine (worsens seizures).

Best drugs: Valproate, Clobazam, Stiripentol, Cannabidiol, Fenfluramine.

Major risk: High rate of SUDEP.

25. Guillain Barre syndrome types, treatment and prognosis

Subject: Neurology / CNS

Basics

Most common cause of acute flaccid paralysis (AFP) worldwide post-polio eradication
Acute, immune-mediated polyradiculoneuropathy

Characterized by progressive, symmetric, ascending weakness and areflexia

Triggers & Pathogenesis

Antecedent illness: Occurs 2-4 weeks priorin 70% cases

Pathogens: Campylobacter jejuni (most common, 30%), Mycoplasma pneumoniae, EBV, CMV,
Zika virus

Mechanism: Molecular mimicry between pathogen antigens and peripheral nerve
myelin/axonal gangliosides (e.g., GM1, GD1a, GQ1b)

Vaccines: Historically linked to 1976 influenza vaccine; current risk is exceedingly rare (~1 per
million)
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Types (Subtypes of GBS)

o AIDP (Acute Inflammatory Demyelinating Polyradiculoneuropathy):
o Mostcommon subtype in North America/Europe (up to 90%)
o Primary target: Schwann cell membrane/myelin
o Excellent recovery prognosis

AMAN (Acute Motor Axonal Neuropathy):

o Mostcommon in Asia/Latin America; frequentin children
o Strongly associated with C. jejuni enteritis

o Antibodies: Anti-GM1, Anti-GD1a

o Target: Axolemma (node of Ranvier); purely motor

AMSAN (Acute Motor-Sensory Axonal Neuropathy):

o Severe variant of AMAN involving sensory fibers
o Marked axonal degeneration; delayed/incomplete recovery

Miller Fisher Syndrome (MFS):

o Classic triad: Ophthalmoplegia, Ataxia, Areflexia
o Antibodies: Anti-GQ1b (90% cases)

o Usually descends (cranial nerves first)

Bickerstaff Brainstem Encephalitis:

o CNS variant of MFS; features altered sensorium and hyperreflexia + MFS triad
Clinical Features

e Motor: Symmetrical, ascending flaccid paralysis (distal to proximal)

o Reflexes: Decreased or absent deep tendon reflexes (DTRs) early in disease

e Sensory: Radicular back/leg pain (common early symptom in children), distal paresthesias

e Cranial Nerves: Bulbar palsy (CN IX, X), facial weakness (CN VII - bilateral)

e Autonomic (Red Flag): Tachycardia/bradycardia, labile blood pressure, urinary retention, ileus
Diagnosis

e Clinical: Brighton Criteria (Level 1: flaccid weakness, areflexia, monophasic course <28 days,
CSF/EMG support)

e CSF Analysis:

o Cytoalbuminologic dissociation: High protein (>45 mg/dL) with normal WBC count (<10
cells/mm®)

o Pitfall: CSF protein may be normal in the first week (repeat at week 2 if high index of
suspicion)

e EMG/ NCS (Nerve Conduction Studies):
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o Differentiates demyelinating (slowed conduction velocity, prolonged distal latency/F-
waves) vs. axonal (decreased amplitude)

¢ MRI Spine: Contrast enhancement of the cauda equina and lumbar nerve roots (supports early
diagnosis)

Treatment
e Airway & Respiratory (Highest Priority):
o Monitor vital capacity (VC) and negative inspiratory force (NIF) every 4-6 hours

o Intubation indications: VC < 15-20 mL/kg, bulbar dysfunction (loss of gag/cough),
severe dysautonomia

¢ Immunomodulation (Specific Therapy):

o IVIG: 2 g/kg total (usually divided as 0.4 g/kg/day for 5 days). First-line in children due to
safety and ease of use.

o Plasmapheresis (PLEX): 4-5 volume exchanges over 7-10 days. Equal efficacy to IVIG.

o Rule: Start within 2 weeks of onset for maximum benefit. Do NOT combine IVIG and
PLEX.

o Contraindication: Corticosteroids are ineffective and not recommended (Nelson/AAP
consensus).

e Supportive Care:
o Autonomic monitoring (ICU admission for severe cases)
o Pain management: Gabapentin, carbamazepine, or NSAIDs
o DVT prophylaxis (LMWH) and pressure ulcer prevention in bedbound patients
o Aggressive physiotherapy and rehabilitation
Prognosis

¢ Timeline: Progression peaks by 2-4 weeks; plateau phase lasts days to weeks; recovery takes
weeks to months

o Pediatric vs. Adult: Children have a significantly better prognosis than adults
¢ Recovery: 80-90% of children recover completely with no residual deficits
¢ Mortality: <5% (usually secondary to autonomic arrhythmias, respiratory failure, or VAP)

e Poor Prognostic Factors: Rapid progression to intubation, AMSAN subtype, unexcitable
nerves on EMG, failure to improve after 3 weeks

e Recurrence: Rare (2-5%)
Exam Summary

e Classic CSF: Cytoalbuminologic dissociation (high protein, normal cells; may be normalin
week 1).

e Subtypes to know: AIDP (most common overall), AMAN (Asia/children, C. jejuni), MFS (Ataxia,
Areflexia, Ophthalmoplegia, Anti-GQ1b).
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e Treatment trap: IVIG and PLEX are equally effective; steroids have NO role.

e Intubation trigger: Vital capacity < 15-20 mL/kg or bulbar failure.

e Prognosis: Excellent in pediatrics; >80% achieve full recovery.

26. Neurocysticercosis management and recent developments
Subject: Neurology / CNS
Basics & Etiology
o Definition: CNS infection by larval stage (cysticerci) of the pork tapeworm Taenia solium.

e Transmission: Fecal-oralingestion of T. solium eggs from human feces (not by eating
undercooked pork; eating pork causes intestinal taeniasis, not NCC).

¢ Most Common: Leading cause of acquired epilepsy in children in developing nations.
Pathophysiology & Stages
¢ Vesicular: Viable parasite, minimal host inflammation.

e Colloidal Vesicular: Parasite dying, intense inflammatory response, severe edema (highly
epileptogenic).

e Granular Nodular: Cyst shrinks, early mineralization.
o Calcified: Dead parasite, dense calcification (can still act as an epileptogenic focus).
Clinical Features

e Seizures: Most common presentation (70-90%); typically focal with or without secondary
generalization.

o Raised ICP: Headache, vomiting, papilledema (common in parenchymal encephalitis or
intraventricular cysts).

¢ Focal Deficits: Hemiparesis, cranial nerve palsies.

e Ocular/Spinal: Visual loss, radiculopathy (requires urgent attention).
Diagnosis

o Diagnostic Criteria: Del Brutto Criteria (Absolute, Major, Minor, Epidemiologic).

¢ MRI Brain (Investigation of Choice): Best for vesicular/colloidal stages and extraparenchymal
cysts.

o Buzzword: "Hole-with-dot" sign (cystic lesion with invaginated scolex) = Absolute
diagnostic criterion.

o Recent Development: 3D volumetric sequences (FIESTA/CISS) highly sensitive for
intraventricular cysts and scolex identification.

e CT Brain: Best for identifying calcified cysts ("starry sky" appearance in multiple calcific NCC).

e Serology: Enzyme-linked Immunoelectrotransfer Blot (EITB) is the test of choice (highly
specific); ELISA is less reliable.

e Fundoscopy: Mandatory before starting treatment to rule out ocular NCC.
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Management Algorithm

e Step 1: Resuscitation & Symptomatic

o Airway, Breathing, Circulation.

o Manage acute seizures: IV Lorazepam - |V Levetiracetam, Fosphenytoin, or Valproate.
¢ Step 2: Anti-inflammatory (Crucial)

o Must start Corticosteroids (Dexamethasone 0.1 mg/kg/day OR Prednisolone 1
mg/kg/day) 1-2 days before cysticidal drugs.

o Rationale: Prevents severe inflammatory response and brain edema caused by dying
parasites.

o Step 3: Cysticidal Therapy (Targeted)

o Single viable/enhancing cyst: Albendazole (15 mg/kg/day in 2 divided doses for 10-14
days).

o Multiple viable cysts (=3): Recent Update (IDSA/ASTMH Guidelines): Dual therapy with
Albendazole + Praziquantel (50 mg/kg/day) for 10-14 days.

e Absolute Contraindications to Cysticidal Therapy:
o Ocular NCC (risk of blindness from inflammation).
o Spinal NCC (risk of irreversible cord damage).
o Cysticercotic encephalitis (diffuse cerebral edema).
o Calcified cysts (parasite is already dead; cysticidal drugs offer no benefit).
Surgical Management
e Intraventricular cysts: Endoscopic excision.
¢ Hydrocephalus: Ventriculoperitoneal (VP) shunt placement.
e Ocular cysts: Surgical extraction.
Recent Developments & Updates

o IDSA/ASTMH 2018 & Recent IAP Consensus: Shifted from monotherapy to Dual
Therapy (Albendazole + Praziquantel) for >2 viable parenchymal cysts (faster resolution, fewer
residual calcifications).

e AED Duration: Previously treated for standard 2 years. Now: AEDs can be tapered and stopped
6 months after complete resolution of the cystic lesion on imaging, unless a calcified focus
remains (requires prolonged AEDs due to high relapse risk).

¢ Cimetidine/Grapefruit juice: Sometimes co-administered to increase bioavailability of
Praziquantel.

Complications & Prognosis
o Refractory epilepsy (associated with residual calcifications).

¢ Obstructive hydrocephalus.
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e Prognosisis generally excellent for single parenchymal cysts (spontaneous resolution
common).

Prevention
e Strict hand hygiene and improved sanitation.

e Proper cooking of pork (breaks the transmission cycle by preventing human intestinal
taeniasis).

e Mass drug administration (Praziquantel) for taeniasis in endemic areas.

Exam Summary
o Etiology: Fecal-oralingestion of T. solium eggs (NOT eating pork).
e Classic MRI: "Hole-with-dot" (cystic lesion with scolex).
e Mandatory Pre-requisite: Fundoscopy to rule out ocular NCC before starting cysticidal drugs.
o Treatment Sequence: AEDs > Steroids » Cysticidal drugs.

¢ Update: Dual therapy (Albendazole + Praziquantel) is now standard for =23 viable cysts. Do not
treat purely calcified cysts with antiparasitics.

27. Tuberculoma
Subject: Neurology / CNS
Definition & Basics
e Focal, tumor-like granulomatous mass caused by Mycobacterium tuberculosis.
e Most common cause of space-occupying lesion (SOL) in children in TB-endemic regions.

¢ Most common location in children: Infratentorial (cerebellum/brainstem); in adults:
Supratentorial.

Pathophysiology
¢ Hematogenous dissemination from primary focus (lungs, lymph nodes).
e Seedingin brain parenchyma forms subpial or subependymal microgranulomas (Rich foci).

e Coalescence of microgranulomas - central caseating necrosis - fibrous capsule formation >
Tuberculoma.

Clinical Features

e Supratentorial lesions: Focal seizures (most common presentation), hemiparesis, visual field
defects.

+ Infratentorial lesions: Cerebellar ataxia, cranial nerve palsies, brainstem syndromes.

o Raised Intracranial Pressure (ICP): Headache, early morning vomiting, papilledema (due to
mass effect or obstructive hydrocephalus).

e Systemic signs: Fever, weight loss, and night sweats are often absent in isolated
tuberculomas (unlike TB meningitis).
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Diagnosis

¢ MRI Brain with Contrast (Gold Standard):
o Non-caseating: T1 isointense, T2 hyperintense, homogeneous nodular enhancement.
o Caseating (solid center): T1 isointense/hypointense, T2 hypointense, ring enhancement.
o Caseating (liquid center): T1 hypointense, T2 hyperintense, ring enhancement.

o "Target Sign" (Pathognomonic): Central calcification/enhancement surrounded by a
hypointense rim and perilesional edema.

e MR Spectroscopy (MRS): Prominent Lipid/Lactate peak (differentiates from
Neurocysticercosis [amino acid peak] and neoplasms [choline peak]).

e Supportive Workup:

o Search for primary focus: CXR, Gastric aspirate/induced sputum for CBNAAT
(GeneXpert MTB/RIF).

o Immunological: Mantoux test (TST) or IGRA (positive in 50-70%).

o CSF analysis: Often normal; defer if significant mass effect/raised ICP exists (risk of
herniation).

Management
¢ Medical Therapy (First-line): Anti-Tubercular Therapy (ATT)
o Intensive Phase: 2 months of HRZE (Isoniazid, Rifampicin, Pyrazinamide, Ethambutol).

o Continuation Phase: 10-16 months of HRE (Total duration 12-18 months depending on
radiological resolution).

e Corticosteroids:
o Indications: Significant perilesional edema, severe mass effect, raised ICP.

o Drug: Oral Prednisolone (1-2 mg/kg/day) or IV Dexamethasone for 4-8 weeks, followed
by a slow taper.

e Antiseizure Medications (ASMs):
o Initiate if the child presents with seizures.

o Trap: Routine ASM prophylaxis for asymptomatic tuberculomas is generally not
recommended unless cortical involvement poses high risk.

o Paradoxical Upgrading Reaction (PUR):

o Definition: Clinical/radiological worsening (enlargement of lesion or appearance of new
lesions) 2-12 weeks after starting ATT, due to restored immune response.

o Management: Do not stop ATT. Add or increase the dose of systemic corticosteroids.
e Surgical Indications (Rare):
o Impending brain herniation / severe midline shift.

o Obstructive hydrocephalus requiring Ventriculoperitoneal (VP) shunt or External
Ventricular Drain (EVD).
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o Diagnostic dilemma (stereotactic biopsy to rule out malignancy/fungal mass).

o Failure of medical therapy.
Complications & Prognosis
e Intractable epilepsy (calcified residual lesions act as seizure foci).
e Permanentfocal neurological deficits (hemiparesis, ataxia).
e Optic atrophy and vision loss (secondary to prolonged raised ICP).

e Prognosis: Generally excellent with timely medical management; complete radiological
resolution may take up to 2 years.

Exam Summary: Must-Write Points
e Most common pediatric CNS SOL in endemic areas; infratentorial > supratentorial in kids.

e Presents classically with new-onset focal seizures and raised ICP without overt systemic TB
signs.

e MRl classic finding: "Target sign" with perilesional edema and ring enhancement.
e MRS classic finding: Elevated Lipid/Lactate peak.

¢ Treatmentis medical: 12-18 months of ATT + steroids for edema; surgery is reserved for
complications (hydrocephalus/herniation).

o Paradoxical upgrading reaction requires steroids, NOT cessation of ATT.

28. Movement disorders in children
Subject: Neurology / CNS
Definition

¢ Neurologic syndromes characterized by either excess movement (hyperkinesia) or paucity of
voluntary movement (hypokinesia) without primary weakness or spasticity.

e Primarily arise from basal ganglia or cerebellar dysfunction.
Classification & Clinical Features

e Tics: Sudden, rapid, recurrent, non-rhythmic motor movements or vocalizations. Suppressible,
preceded by a premonitory urge, exacerbate with stress, disappear in sleep.

o Tourette Syndrome: Multiple motor + =1 vocal tic for >1 year.

e Chorea: Brief, irregular, flowing, "dance-like" movements moving randomly from one body part
to another. Motor impersistence (milkmaid grip, darting tongue).

e Athetosis: Slow, continuous, writhing movements, predominantly distal (fingers/toes). Often
coexists with chorea (choreoathetosis).

e« Dystonia: Sustained or intermittent muscle contractions causing twisting, repetitive
movements, or abnormal postures. Worsens with voluntary action (action dystonia); relieved
by sensory tricks (geste antagoniste).
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e Myoclonus: Sudden, brief, shock-like muscle jerks. Can be positive (contraction) or negative
(asterixis/loss of tone). Not suppressible.

¢ Tremor: Rhythmic, oscillatory movement around a joint.
o Resting: Parkinsonism.
o Postural/Action: Essential tremor, physiologic.
o Intention: Cerebellar lesion.

e Parkinsonism (Hypokinetic): Bradykinesia, rigidity (lead-pipe/cogwheel), resting tremor,
postural instability. (Rare in children; suspect drug-induced, Wilson disease, or juvenile
Huntington).

Etiology
e Acquired / Acute:

o Post-infectious/Autoimmune: Sydenham chorea (Group A Strep), PANDAS/PANS, Anti-
NMDAR encephalitis, SLE.

o Drug-induced: Dopamine antagonists (metoclopramide, haloperidol) causing acute
dystonia or tardive dyskinesia.

o Vascular/Ischemic: Basal ganglia stroke, Moyamoya.
o Static / Non-progressive:

o Dyskinetic Cerebral Palsy: Kernicterus (bilirubin encephalopathy), severe hypoxic-
ischemic encephalopathy (HIE).

e Genetic / Metabolic (Progressive):
o Metabolic: Wilson disease, Glutaric aciduria type 1, Lesch-Nyhan syndrome.

o Neurodegeneration with Brain Iron Accumulation (NBIA): Pantothenate kinase-
associated neurodegeneration (PKAN).

o Genetic: Dopa-responsive dystonia (GCH1 mutation), Huntington disease (CAG
repeats), Spinocerebellar ataxias.

Pathophysiology

e Hyperkinetic: Underactivity of the indirect pathway or overactivity of the direct basal ganglia
pathway > excessive thalamocortical drive.

¢ Hypokinetic: Overactivity of the indirect pathway or underactivity of the direct pathway ~>
reduced thalamocortical drive.

Diagnostic Approach

o History: Age of onset, family history, drug exposure, perinatal history (jaundice/asphyxia),
effect of sleep (most movement disorders disappear in sleep except severe myoclonus/palatal
tremor).

e Clinical Clues: Kayser-Fleischer rings (Wilson), self-mutilation (Lesch-Nyhan),
psychiatric/behavioral changes (Huntington, PANDAS, Wilson).

e Laboratory Evaluation:
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o First-line: CBC, electrolytes, LFTs, thyroid profile.

o Specific: ASO titer, Anti-DNase B, throat swab (Sydenham); Serum ceruloplasmin, 24-hr
urinary copper, slit-lamp exam (Wilson); Autoimmune encephalitis panel (CSF/Serum).

e Neuroimaging (MRI Brain):
o PKAN: "Eye of the tiger" sign (globus pallidus).
o Wilson: "Face of the giant panda" sign (midbrain).

o Glutaric aciduria: Bat-wing appearance of Sylvian fissures, basal ganglia
hyperintensities.

o Kernicterus: Bilateral globus pallidus hyperintensity.

o Electrophysiology: EEG with surface EMG to differentiate epileptic vs. non-epileptic
myoclonus.

e Genetics: Targeted gene panels or Whole Exome Sequencing (WES) for undiagnosed
progressive disorders.

Management

e General Principles: Treat the underlying cause (e.g., Penicillin for Sydenham, Chelators for
Wilson, stop offending drugs).

e Symptomatic Pharmacotherapy:

o Tics: Comprehensive Behavioral Intervention for Tics (CBIT) is first-line. Drugs: Alpha-2
agonists (Clonidine, Guanfacine); Atypical antipsychotics (Aripiprazole, Risperidone) for
severe cases.

o Chorea: Valproate, Carbamazepine. For severe/refractory: VMAT2 inhibitors
(Tetrabenazine), Haloperidol.

o Dystonia:

= Rule/Standard of Care: Every child with unexplained dystonia must receive a
trial of Levodopa/Carbidopa (to rule out highly treatable Dopa-responsive
dystonia).

» Medications: Anticholinergics (Trihexyphenidyl), Baclofen, Clonazepam.
= Focal dystonia: Botulinum toxin injections.
o Tremor: Propranolol, Primidone (for essential tremor).
o Myoclonus: Clonazepam, Levetiracetam, Valproate.
e Surgical/ Advanced:

o Deep Brain Stimulation (DBS) of Globus Pallidus internus (GPi) for medically refractory
primary dystonia.

o Intrathecal baclofen pump for severe generalized dystonia/spasticity.
Complications & Prognosis

e Complications: Joint contractures, orthopedic deformities (scoliosis), chronic pain, severe
weight loss (due to constant movement), social isolation, depression.
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e Prognosis: Excellent for transient tics, Sydenham chorea, and Dopa-responsive dystonia. Poor
for neurodegenerative disorders (NBIA, Huntington).

Exam Summary: Must-Write Points

e Tics vs. Chorea: Tics are suppressible with a premonitory urge; chorea is unsuppressible,
random, and flowing.

¢ Sydenham Chorea: Post-streptococcal, auto-immune, features motor impersistence
(milkmaid grip); treat with penicillin prophylaxis.

o Dopa-Responsive Dystonia: Diurnal variation (worse in evening); absolute indication for a
Levodopa trial in all pediatric dystonias.

e Wilson Disease: Suspect in any child >3 years with unexplained movement disorder + hepatic
dysfunction; check ceruloplasmin and KF rings.

o Acute Dystonic Reaction: Often secondary to antiemetics (metoclopramide); immediately
treat with IV Diphenhydramine or Promethazine.

29. Cerebral palsy and role of botulinum toxin
Subject: Neurology / CNS
Definition

e Group of permanent, non-progressive disorders of movement and posture causing activity
limitation.

e Attributed to non-progressive disturbances occurring in the developing fetal or infant brain.

e Often accompanied by sensory, cognitive, communication, and behavioral disturbances, or
epilepsy.

Etiology & Pathophysiology

e Prenatal (70-80%): TORCH infections, placental insufficiency, brain malformations, genetic
disorders.

e Perinatal: Prematurity (highest risk factor), Hypoxic-Ischemic Encephalopathy (HIE),
kernicterus, hypoglycemia.

« Postnatal (<2 yrs): Meningitis, encephalitis, head trauma, near-drowning.
e Classic MRI Correlates:
o Prematurity + Spastic Diplegia: Periventricular Leukomalacia (PVL).

o Term + Spastic Quadriplegia: Parasagittal cerebral injury / Multicystic
encephalomalacia.

o Term + Dyskinetic CP: Basal ganglia and thalamic lesions (status marmoratus).
Classification

o Topographic: Diplegia (legs > arms), Hemiplegia (one side), Quadriplegia (all four limbs +
trunk).
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e Physiologic: Spastic (70-80%, pyramidal tract), Dyskinetic (10-15%,
extrapyramidal/choreoathetoid/dystonic), Ataxic (<5%, cerebellar), Mixed.

¢ Functional (GMFCS - Gross Motor Function Classification System):
o Levell: Walks without limitations.
o LevelV: Transported in a manual wheelchair; severely limited head/trunk control.
Clinical Features

e« Motor Red Flags: Early handedness (<18 months; indicates contralateral weakness), delayed
motor milestones.

« Tone/Posture: Early hypotonia evolving into hypertonia/spasticity by 6-18 months.

o Reflexes: Persistence of primitive reflexes (e.g., Moro >6 months, asymmetric tonic neck
reflex), brisk deep tendon reflexes, clonus, positive Babinski.

e Specific Gaits: Scissoring gait (adductor spasticity), Equinus gait (toe-walking due to calf
spasticity).

Diagnosis
e Clinical: Based on serial developmental assessments and neurologic exams.

+ Imaging: MRI Brain is the modality of choice (preferably done >2 years of age for complete
myelination, though often done earlier if clinically indicated).

e Metabolic/Genetic Testing: Indicated if MRl is normal, features are atypical, or if there is a
progressive loss of milestones (rule out neurodegenerative disorders).

General Management
o Multidisciplinary Approach: Physiotherapy (PT), Occupational Therapy (OT), Speech therapy.
e Medical (Systemic Spasticity): Oral Baclofen, Diazepam, Tizanidine, Dantrolene.
e Medical (Dystonia): Trihexyphenidyl, Levodopa trial, Gabapentin.

o Surgical: Selective Dorsal Rhizotomy (SDR) for pure spastic diplegia, orthopedic tendon
lengthening, hip 