


Newborn terminology:
· General
· Infant: a child under 1 year of age]
· Newborn: a child under 28 days of age
· Perinatal period: the period from the 22nd week of gestation to the 7th day after birth 
· Postpartum period: first 6–8 weeks after birth
· Live birth: postnatal presence of vital signs (e.g., respiration, pulse, umbilical cord pulse) 
· Timing of birth
· Term birth: live births between 37 and 42 weeks of gestation 
· Preterm infant: live birth between 20 weeks and <37 weeks of gestation 
· Postterm infant: live birth after the 42nd week of gestation
· Evaluation of birth weight
· Appropriate-for-gestational-age infant (AGA):birth weight 10th–90th percentile for gestational age
· Small-for-gestational-age infant (SGA): birth weight < 10th percentile for gestational age 
· Large-for-gestational-age infant (LGA): birth weight > 90th percentile for gestational age
· Low birth weight
· Birth weight < 2,500 g regardless of the gestational age
· Associated with increased mortality, particularly due to sudden infant death syndrome
· Pregnancy loss
· Miscarriage (spontaneous abortion)
· Absence of vital signs
· Pregnancy loss before the 20th week of gestation
· Fetal weight less than 500 g
· Stillbirth (fetal death) 
· Absence of vital signs
· if pregnancy loss occurs during or after the 20th week of gestation
· Fetal weight more than 500 g

Immediate care of the newborn
· Wipe the newborn's mouth and nose to clear airway secretions, use suction only if necessary.
· Dry and stimulate the newborn.
· Provide warmth. 
· Skin-to-skin contact with mother and initiation of breastfeeding 
· Clamp and cut the umbilical cord. 
· Apgar score assessment at 1 and 5 minutes after birth
· Begin resuscitation if onset of respirations has not yet occurred within 30–60 seconds

Apgar score (Appearance, pulse, Grimace, Activity, Respiration) 
· Used for standardized clinical assessment of newborns at 1 and 5 minutes after birth
· Assessing the need for and beginning neonatal resuscitation should be done independently of and before the Apgar score is determined
· Assessment of the Apgar score at 5 minutes: infants with scores < 7 may require further intervention
· Reassuring: 7–10
· Moderately abnormal: 4–6
· Low: 0–3
· Persistently low Apgar scores are associated with long-term neurologic sequelae.
· The Apgar score is useful for evaluating the status of a newborn infant, but it should not be used to draw conclusions about individual neonatal morbidity or mortality and it should not be used as a long-term prognostic tool.
	
	0 point
	1 point
	2 point

	Apperance (skin color)
	Blue (cyanotic) or pale
	Pink trunk, blue extremities (acrocyanosis)
	Pink body and extremities

	Pulse (heart rate)
	None
	< 100 beats/min
	≥ 100 beats/min

	Grimacing (reflex irritability upon tactile stimulation)
	None
	Grimace
	Cry or active withdrawal

	Activity (muscle tone and movment)
	No movement, limp body
	Some flexion
	

	Respiration
	None
	Weak cry, irregular/slow/weak breathing or gasping
	Regular breathing, strong cry



Quiz:

	


1. A newly delivered infant has a pink trunk and blue hands and feet, pulse rate of 60 and does not respond to your attempts to stimulate her. She also appears to be limp and taking slow, gasping breaths. What is her APGAR score
2. A newborn has a strong cry and is actively moving his blue extremities when stimulated. Vital signs are P140, R48. What is his APGAR score
3. t has been 5 minutes since your patient delivered her baby. The infant is crying weakly and is curling his arms and legs. He is pink all over with a pulse of 90 and weak respirations. What is his APGAR score

Preventive measures directly after birth
· Ophthalmic antibiotics: to prevent gonococcal conjunctivitis (erythromycin ophthalmic ointment)
· Vitamin K: to prevent vitamin K deficiency bleeding of the newborn (VKDB)

Assessment of newborn (measurement and detailed examination within 24 hour of delivery)
· Measurement:
Length: 50 cm (48-53)
Weight: 2.5-4 kgm
Head circumference: 35 cm (33-37cm)
· Vital signs: 
RR 40-60
HR 120-160
· Bilirubin (see later)
· PH (>7.2)
· Urine and meconium 
· First passage of urine within 24 hours of birth
· First passage of meconium (a black-green, tarry substance that forms the newborn's feces) within 48 hours after birth
· Feeding: encourage and provide counseling regarding breastfeeding 
· Losing weight after birth 
· Loss of up to 7% of birth weight in first five days of life is normal and no specific treatment is required. 
· Newborns normally regain their birth weight by the time they are 10–14 days old.
· Consequences of intrauterine estrogen exposure
· Breast bud development is normal in newborns, independent of sex.
· Newborn girls may have bloody mucoid vaginal discharge.

Neonatal polycythemia:
· Definition: venous hematocrit (HCT) greatly exceeding normal values for gestational and postnatal age
· Risk factors
1. SGA
2. LGA
3. Infants of diabetic mothers
4. Twin-to-twin transfusion syndrome (recipient)
5. Maternal tobacco use
6. Chromosomal abnormalities
7. Delayed umbilical cord clamping
· Clinical features 
· Respiratory distress, cyanosis, apnea
· Poor feeding, vomiting
· Hypoglycemia
· Plethora
· Lethargy and irritability
· Tremors or seizures
· Diagnostics 
· Venous HCT > 65%
· Hemoglobin > 22 g/dL
· Treatment (if symptomatic)
· Monitoring 
· Partial exchange transfusion: a procedure in which part of the blood is replaced with an isotonic fluid to lower the hematocrit
· Indicated in asymptomatic patients with high hematocrit (> 75%) or symptomatic patients with hematocrit > 65% 
· Increased risk of NEC 
· Complications
· Hypoglycemia
· Hyperbilirubinemia
· NEC

Abnormalities in newborn:

	Diagnosis
	Finding/description
	Association
	Management 

	Mongolian spots
	Blue/gray macules on presacral back/ posterior thighs
	Usually fade in first few years
	Rule out child abuse


	Erythema toxicum
	Firm, yellow white papules/ pustules with erythematous base, which peak on second day
of life

	
	Self-limited


	Port wine stain
(nevus flammeus)

	Permanent, unilateral vascular malformation on head and neck

	Sturge-Weber syndrome (AV Malformation that results in seizures, mental retardation, and glaucoma)

	Pulsed laser therapy
For Sturge-Weber,
evaluate for glaucoma
and give anticonvulsives


	Hemangioma
	Red, sharply demarcated,
raised lesions appearing in first 2 months, rapidly expanding, then involuting by age 5–9 years.

	Consider underlying organ Involvement with deep Hemangiomas 
(If it involves the larynx,
it can cause obstruction.)
May cause high output cardiac failure when large.

	Treat with steroids or pulsed laser if large or interferes with organ function.


	Preauricular tags/
pits

	Preauricular tags/ pits

	Hearing loss
Genitourinary abnormalities

	Hearing test
Ultrasound of kidneys


	Coloboma of the iris
	Defect in the iris
	Other eye abnormalities
CHARGE syndrome
(Coloboma, Heart defects, Atresia of the nasal choanae, growth Retardation, Genitourinary abnormalities,
and Ear abnormalities)

	Screen for CHARGE
syndrome


	Aniridia
	Absence of the iris
	Wilms tumor
	Screen for Wilms tumor with
Abdominal ultrasound Q3
months until age 8


	Branchial cleft cyst
	Mass lateral to midline

	Remnant of embryonic
development associated with infections

	Infected cysts: Give antibiotics
Surgical removal if large


	Thyroglossal duct cyst
	Mass in midline
that moves with
swallowing or
tongue protrusion

	Associated with infections
May have thyroid ectopia

	Surgical removal
Thyroid scans and thyroid
function test preoperatively


	Omphalocele (failure
of GI sac to retract at 10–12 weeks gestation)

	GI tract protrusion through the umbilicus with sac (protection)
	Malformations, chromosomal
disorders

	Screen for trisomy 13, trisomy 18, and trisomy 21
Large defect need a staged reduction surgery.

	Gastroschisis
	Abdominal defect lateral to midline (umbilicus) without sac
Any part of GI tract may protrude
	Intestinal atresia
	Surgical correction


	Umbilical hernia
	Congenital weakness of abdominal muscles (failure of umblical rings to close)

	Congenital hypothyroidism
	Screen with TSH
May close spontaneously by age of 1-2 years.
Surgery:
1. Persistent after age of 4 years.
2. Symptoms (strangulation, incarcerations)

	Hydrocele
	Scrotal swelling, transillumination

	Inguinal hernia
	Differentiate from inguinal hernia


	Undescended testes
	Unilateral absence of testes in scrotal sac

	Associated with malignancy if
> 1 year of age

	No treatment until 1 year of age
(1) Hormone injections
(b-hCG or testosterone)
(2) Surgery (orchiopexy)

	Hypospadias
	Urethral opening on ventral surface

	Other GU anomalies may be present (most common is undescended testes and inguinal hernias).

	Do not circumcise


	Epispadias
	Urethral opening on
dorsal surface

	Urinary incontinence (form of urinary exstrophy)

	Surgical evaluation for bladder
exstrophy


	Inguinal hernia
(usually indirect)

	Inguinal bulge or reducible scrotal swelling

	
	Surgery





Birth injuries

	Injury
	Specifics
	outcome

	Skull fractures
	Skull fractures In utero from pressure against bones or
forceps; linear: most common

	Linear: no symptoms and no treatment needed
Depressed: elevate to prevent cortical injury


	Brachial palsy
	Erb-Duchenne: C5–C6; cannot abduct shoulder; externally rotate and supinate forearm
Klumpke: C7–C8 ± T1; paralyzed
hand ± Horner syndrome
	Most with full recovery (months); depends on whether nerve was
injured or lacerated; 
Rx: proper positioning and partial
immobilization; massage and range of motion exercises; if no recovery in 3–6 mo, then neuroplasty


	Clavicular
fracture

	Especially with shoulder dystocia in vertex position and arm extension in breech
	Palpable callus within a week; 
Rx: with immobilization of arm and
shoulder

	Facial nerve palsy
	Entire side of face with forehead; forceps delivery or in utero pressure over facial nerve

	Improvement over weeks (as long as fibers were not torn);
Need eye care; 
Neuroplasty if no improvement (torn fibers)


	Caput Succedaneum
	Diffuse edematous swelling of soft tissues of scalp; crosses suture lines

	Disappears in first few days; may lead to molding for weeks

	Cephalohematoma
	Subperiosteal hemorrhage: does not cross suture lines

	May have underlying linear fracture; resolve in 2 wk to 3 mo; may calcify; jaundice




Neonatal screening:
· Most of the tests are performed on filter paper using a few drops of blood from a newborn's heel.
· Optimal time for screening: 36–72 hours after birth
· Screening program for:
1. Congenital hypothyroidism
2. PKU
3. G6PD
Before discharge, do the following:
· Administer hepatitis B vaccine if mother is HBsAg negative
If mother is HBsAg positive, administer hepatitis IVIG along with the hepatitis B vaccine
· Perform hearing test to rule out congenital sensorineural hearing loss (SNHL).
· Order neonatal screening tests (see above)


Primitive reflex
	Reflex
	Age of resolution
	Clinical significance

	Moro reflex
	3-6 months
	· Unilateral absence
· Ipsilateral brachial plexus injury
· Ipsilateral fractured clavicle
· Bilateral absence indicates brain injury (e.g., due to birth asphyxia, intracranial hemorrhage) or bilateral brachial plexus injury


	Rooting reflex
	4 months 
	· Unilateral absence indicates peripheral injury
· Bilateral absence or premature resolution
· Perinatal asphyxia
· Intracranial hemorrhage


	Suckling reflex
	
	· 

	Palmar grasp
	3-6 months
	· Unilateral absence
· Brachial plexus injury
· Peripheral nerve injury
· Bilateral absence of the reflex at birth may indicate cerebral palsy.


	Plantar grasp 
	3 months
	· Bilateral absence: suggestive of cerebral palsy.


	Plantar reflex
	12 months
	· Persistence or reappearance after 12 months indicates an upper motor neuron lesion (Babinski sign).


	Stepping reflex
	2 months
	· Infants born at term step from heel to toe.
· Preterm infants tiptoe.


	Parachute reflex 
	Appear at 6-9 month and never disappear
	· Infants suffering from neonatal encephalopathy may show an asymmetric or absent parachute reflex






Neonatal respiratory problems
Neonatal respiratory distress syndrome 
(Infant respiratory distress syndrome, Surfactant deficiency disorder, Hyaline membrane disease)
Etiologies:
· Impaired synthesis and secretion of surfactant
· Risk factors
· Premature birth (the incidence is related inversely to the gestational age)
· Genetic predisposition
· Cesarean delivery: results in lower levels of fetal glucocorticoids than vaginal delivery 
· Maternal diabetes mellitus: leads to ↑ fetal insulin, which inhibits surfactant synthesis
· Hydrops fetalis
· Multifetal pregnancies

Pathophysiology
Surfactant deficiency → little or no reduction of alveolar surface tension → increased alveolar collapse → atelectasis → decreased lung compliance and functional residual capacity → hypoxemia and hypercapnia
Clinical features:
· History of premature birth
· Signs of increased breathing effort
· Tachypnea
· Nasal flaring and moderate to severe subcostal/intercostal and jugular retractions 
· Typical expiratory “grunting” 
· Auscultation: decreased breath sounds
· Cyanosis 

Diagnostic Testing
· Best initial tests: Chest x-ray (ground-glass appearance), atelectasis, air bronchograms
· Best predictive test: Lecithin-sphingomyelin (L/S) ratio on amniotic fluid prior to birth

Treatment
· Best initial treatments: Oxygen and nasal CPAP
· Most effective treatment: Exogenous surfactant administration (proven to decrease mortality)

Complication:
· Retinopathy of prematurity (ROP) (hypoxemia)
· Bronchopulmonary dysplasia (prolonged high-concentration oxygen): Prevent with CPAP.
· Intraventricular hemorrhage

Prevention:
· Prevent premature birth if possible.
· Antenatal corticosteroid therapy administered to the mother (stimulates infant lung maturation)
· Given 48 hours before delivery
· 2 doses of IM betamethasone 24 hours apart or 4 doses of IM dexamethasone 12 hours apart

Transient Tachypnea of the Newborn (TTN)
· This presents as tachypnea after a term birth of infant delivered by cesarean section or rapid second stage of labor, likely related to retained lung fluid. 
· The condition usually resolves in 24–48 hours.

Diagnostic Testing
Perform a chest x-ray to look for the following:
· Air trapping
· Fluid in fissures
· Perihilar streaking
Treatment
· The best initial treatment is oxygen (minimal requirements needed), which results in rapid improvement within hours to days.

Meconium Aspiration

· This presents as severe respiratory distress and hypoxemia in a term neonate (or post term) with hypoxia or fetal distress in utero. (Meconium passed may be aspirated in utero or with the first postnatal breath.)

Diagnostic Testing
Perform a chest x-ray to look for the following:
· Patchy infiltrates
· Increased AP diameter (barrel chest)
· Flattening of diaphragm
Treatment
· Positive pressure ventilation
· High-frequency ventilation
· Nitric oxide therapy

Prevention 
By performing an endotracheal intubation and airway suction of depressed infants.




Congenital diaphragmatic hernias
· Failure of the diaphragm to close → abdominal contents enter into chest, causing pulmonary hypoplasia.
· Types
· Bochdalek hernia. 
· Most common CDH, accounting for 90% of cases.
· Postero-lateral CDH (85% are left-sided) 
· Morgagni hernia 
· Rare: < 5% of CDH
· Anterior CDH (90% are right-sided)
· Clinical presentations:
· Respiratory distress (e.g., nasal flaring, tachypnea, cyanosis, intercostal retractions, grunting) 
· Barrel-shaped chest, scaphoid abdomen (concave anterior abdominal wall), and auscultation of bowel sounds in the chest 
· Absent breath sounds on the ipsilateral side 
· Diagnosis
· Prenatal ultrasound.
· Postnatal x-ray (best test) reveals bowel in chest
· Treatment
· Best initial treatment: immediate intubation in delivery room for known or suspected CDH, followed by surgical correction when stable (usually days)

Neonatal GI problems:
Necrotizing enterocolitis
Definition
· Hemorrhagic necrotizing inflammation of the intestinal wall
· Most commonly affects the distal ileum and proximal colon
Epidemiology
· NEC is the most common cause of acute abdomen in premature infants.
· Peak incidence: 2nd–4th week after birth (not during the first week!)
Etiology:
unknown but ??
Intestinal microbial overgrowth
Formula feeding
Rapid increase of enteral nutrition 

Risk factors
1. Prematurity (most important risk factor)
2. Enteral feeding:
    Aggressive advancement of feeding
    Non human milk feeding (breast milk is protective)
3. Intestinal ischemia ( perinatal asphyxia, PDA & indomethacin, umbilical catheterization, polycythemia, maternal cocaine use)

Clinical features:

	Stage 
	Diagnosis 
	Symptoms

	Stage 1
	Suspected NEC
	 Lethargy, distended and shiny abdomen, gastric retention, vomiting, diarrhea, rectal bleeding

	Stage 2
	Proven NEC
	Stage I symptoms + abdominal tenderness, visible intestinal loops lacking peristalsis

	Stage 3
	Advanced NEC
	Intestinal perforation, symptoms of sepsis, flank redness 
If left untreated: rapid progression to disseminated intravascular coagulation (DIC) and shock


Diagnosis
Labratories:
A. CBC: 
1. decrease WBC (<1500 has poor prognosis)
2. decrease platelet (related to disease activity)
B.  ABG (metabolic acidosis; with advanced NEC)
C. check for DIC
· Imaging: 
Abdominal radiography
· Pneumatosis intestinalis: bubbles of gas within the wall of the intestine 
· Portal venous gas (pneumatosis hepatis)
· Increased intestinal wall thickness
· Dilated intestinal loops 
· Air‑fluid levels
· Pneumoperitoneum as a result of intestinal perforation 
· Prognosis: mortality rate 10-30 %
Treatment
1. NPO,NGT
2. IV antibiotics
3. Surgery if: perforation, peritonitis and/or clinical worsening despite medical therapy

Neonatal jaundice
Classification:
	Features 
	Physiological neonatal jaundice
	Pathological neonatal jaundice

	Type of  hyperbilirubinemia
	Always unconjugated hyperbilirubinemia
	Can be either conjugated or unconjugated hyperbilirubinemia

	Onset
	> 24 hours after birth
	Can present < 24 hours after birth

	Peak total serum bilirubin
	< 15 mg/dL (in the case of a full-term, breastfed infant) 
	May rise > 15 mg/dL 

	Daily rise in bilirubin levels
	< 5 mg/dL/day
	> 5 mg/dL/day

	Etiology
	Hemolysis of fetal hemoglobin and an immature hepatic metabolism of bilirubin
	See “Etiology” below.


Etiologies:

	Type of hyperbilirubinemia 
	Mechanism 
	Etiology 

	Pathological unconjugated hyperbilirubinemia
	· Hemolytic

	↑ Production of bilirubin

	· Hemolytic disease of the newborn (e.g., ABO incompatibility, Rh incompatibility) 
· G6PD deficiency
· RBC structural defects (e.g., sickle cell anemia, hereditary spherocytosis)
· Ineffective erythropoiesis (e.g., thalassemias)
· Hematomas (e.g., vacuum-assisted delivery, vitamin K deficiency bleeding) 
· Infection/sepsis (see “Neonatal infection”)
· Polycythemia


	
	· Nonhemolytic

	↓ Conjugation of bilirubin

	· Gilbert syndrome
· Crigler-Najjar syndrome
· Deficiency of UDP-glucuronosyltransferase
· Hypothyroidism


	
	· 
	↑ Enterohepatic circulation of bilirubin

	· GI obstruction (e.g., pyloric stenosis, bowel obstruction)
· Breast milk jaundice
· Breastfeeding jaundice
· Malnutrition

	Pathological conjugated hyperbilirubinemia
	· Intrahepatic

	↓ Hepatic uptake of bilirubin

	· Rotor syndrome


	
	· 
	↓ Excretion of bilirubin

	· Alagille syndrome 
· TORCH infections
· Dubin-Johnson syndrome 
· Sepsis
· Hepatitis A
· Hepatitis B
· Idiopathic neonatal hepatitis
· Alpha-1-antitrypsin deficiency
· Cystic fibrosis
· Galactosemia
· Hypothyroidism
· Medication

	
	· Extrahepatic
	· 
	· Biliary atresia
· Biliary/choledochal cyst
· Tumors/strictures




Physiological N jaundice pathophysiology
a. Short lifespan of erythrocytes in the newborn 
b. Insufficient hepatic bilirubin metabolism: due to immature UDP-glucuronosyltransferase
c. ↑ Enterohepatic circulation of bilirubin 

Breast feeding jaundice VS breast milk jaundice
Breast feeding jaundice
· Pathophysiology: insufficient breast milk intake  → lack of calories and inadequate quantities of bowel movements to remove bilirubin from the body → ↑ enterohepatic circulation → increased reabsorption of bilirubin from the intestines → unconjugated hyperbilirubinemia 
· Clinical features: onset within 1 week
· Treatment: increase breastfeeding sessions, rehydration
Breast milk jaundice
· Pathophysiology: increased concentration of β-glucuronidase in breast milk → ↑ deconjugation and reabsorption of bilirubin → persistence of physiologic jaundice with unconjugated hyperbilirubinemia
· Clinical features: onset within 2 weeks after birth; lasts for 4–13 weeks 
· Treatment
· Continued breastfeeding (as jaundice spontaneously disappeared at 2-3 months) and supplementation with formula feeds (unless bilirubin >20)
· Phototherapy, if required 

· Clinical features
Physiological neonatal jaundice 
· Asymptomatic, except for transient icterus 
· Jaundice manifests after 1st day of life and usually resolves without treatment in 1 week (in term infants) or 2 weeks (in preterm infants).
· Usually most severe on the 5th day
· Pathological neonatal jaundice 
· Jaundice can appear < 24 hours after birth and persist > 1 week in term infants and > 2 weeks in preterm infants.
· Clinical features of the underlying cause
Diagnosis
1. Physical exam for icterus
2. Bilirubin level
3. Other labs:
1) Complete blood count (including reticulocyte count)
2) Blood group
3) Direct and indirect Coombs' test ( “Rh incompatibility.”)
4) Markers of inflammation
5) Liver enzymes 
6) Total serum protein and serum albumin 
7) TSH and free T4 
8) G6PD activity (in patients with G6PD deficiency) 
Treatment
A. Phototherapy 
when bilirubin > 10–12 mg/dL (normally decreases by 2 mg/dL every 4–6 hours)
· Side effects
· Diarrhea, dehydration
· Changes in skin hue (bronzing) and skin rashes
· Separation of the neonate from the mother
· ↑ Risk of AML
· Bronze baby syndrome (rare)
· Occurs in infants with elevated direct bilirubin (conjugated bilirubin > 2mg/dL) following phototherapy
· Presents with a reversible grayish-brown discoloration of the skin, urine, and serum
· Usually resolves slowly after cessation of phototherapy without complications
B. Exchange transfusion:
· Most rapid method for lowering serum bilirubin concentrations
· Indications
· Total serum bilirubin value > 20 mg/dL 
· Inadequate response to phototherapy, or a rapid rise in the total serum bilirubin level (> 1 mg/dL/hour in less than 6 hours)
· Acute bilirubin encephalopathy
· Hemolytic disease, severe anemia
Complications:
· Acute bilirubin encephalopathy
· Onset within first days of life
· Lethargy, hypotonia (floppy infant syndrome), poor feeding
· Fever, shrill cry
· Stupor, apnea, seizures
· Possibly fatal if neurotoxicity is severe
· Kernicterus (chronic bilirubin encephalopathy) 
· Develops over first years of life
· Pathophysiology: deposition of unconjugated bilirubin (liposoluble) in the basal ganglia and/or brain stem nuclei  
· Clinical features
· Cerebral paresis, hearing impairment, vertical gaze palsy
· Movement disorder (athetosis)
· Apparent intellectual and developmental disabilities 
· Dental enamel hypoplasia

Neonatal sepsis
Etiologies:
· Early-onset infection/sepsis
· ≤ 6 days after delivery 
· Common causes: chorioamnionitis, bacterial colonization of the maternal genital tract (pathogen transfer to the infant)
· Common pathogens: group B Streptococcus (GBS, Streptococcus agalactiae) and E. coli; less common are Listeria monocytogenes, Staphylococcus aureus, Enterococcus, and Haemophilus influenzae.
· Late-onset infection/sepsis
· 7–89 days after delivery
· Common causes: nosocomial infection
· Common pathogens: group B Streptococcus (GBS, Streptococcus agalactiae) and E. coli; less common are coagulase-negative Staphylococcus, Staphylococcus aureus, Klebsiella, Pseudomonas
· Risk factors
· Maternal
· Fever
· PROM, premature labor
· Infections (e.g., UTI)
· Fetal
· Premature birth, low birth weight, low Apgar score
· Difficult delivery
· Asphyxia
· Intravascular catheter or nasal cannula (in late-onset sepsis)	
Symptoms
General presentation
· Nonspecific 
· Irritability, lethargy, poor feeding
· Temperature changes (fever and hypothermia both possible)
· Cardiocirculatory: tachycardia, hypotension, poor perfusion, and delayed capillary refill > 3 sec 
· Respiratory: tachypnea, dyspnea (e.g., expiratory grunting), apnea (more common in preterm infants)
· Skin tone: jaundiced and/or bluish-gray (indicates poor perfusion)
Specific symptoms
· Neonatal meningitis
· Often no signs of meningism 
· Early phase: general symptoms (see above), vomiting
· Late phase: bulging fontanelles, shrill crying, seizures, stupor
· Neonatal pneumonia
· Tachypnea with intercostal/sternal retractions and nasal flaring
· Reduced oxygen saturation with cyanosis
Diagnosis (septic work up)
· Blood cultures or urine culture for suspected UTI
· Blood tests
· Leukocytopenia or leukocytosis, thrombocytopenia
· ↑ CRP
· Lumbar puncture: test cerebrospinal fluid for possible meningitis 
· Chest x-ray: may reveal clear signs of pneumonia (e.g., segmental infiltrates) but more often nonspecific with diffuse opacities
 
Management
· Supportive care (cardiopulmonary monitoring and support)
· Broad-spectrum antibiotics: IV ampicillin and gentamicin
· Indications: clinical suspicion, confirmed or suspected maternal infection (e.g., chorioamnionitis)
· Add cefotaxime if meningitis is suspected !
· switch therapy according to C&S


TORCH infection:
· Most of them share similar presentation
· Look for key word in exam to establish the right diagnosis
· For further details; see obstetric.
	Infection 
	Clinical feature
	Diagnostic work up

	General features
	Intrauterine growth retardation,
hepatosplenomegaly, jaundice, mental retardation
	Elevated total cord blood IgM


	Toxoplasmosis
	Hydrocephalus with generalized intracranial calcifications and chorioretinitis
	IgM against toxoplasmosis


	Rubella
	Cataracts, deafness, and heart defects Blueberry muffin spots (extramedullary hematopoiesis)	

	Maternal rubella immune status negative or unknown—obtain IgM against rubella

	CMV
	Microcephaly with periventricular
Calcifications Petechiae with thrombocytopenia,  sensorineural hearing loss
	Urine or saliva CMV culture—if negative, excludes CMV
Serum CMV IgM antibody in newborn suggests congenital CMV

	Herpes
	First week: Pneumonia/shock
Second week: Skin vesicles, keratoconjunctivitis
Third to fourth week: Acute
meningoencephalitis
	Best initial test: Tzanck smear/culture (does
not exclude disease if negative)
Most specific test: HSV PCR


	Syphilis
	Osteochondritis and periostitis; desquamating skin rash of palms and soles, snuffles (mucopurulent rhinitis)
	Best initial test: VDRL screening
Most specific test: IgM-FTA-ABS


	Varicella
	Neonatal: Pneumonia
Congenital: Limb hypoplasia, cutaneous scars,
seizures, mental retardation
	Best initial test: IgM serology
Most specific test: PCR of amniotic fluid









