PEDIATRICS

Chapter 2

Common Neonatal
Concerns
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Fever in a Neonate

Pathophysiology
• Fever assists in ﬁghting infection and does not necessitate treatment in an
otherwise healthy child, unless for comfort. Of particular note, hypothermia in a
neonate is also concerning for sepsis.
• Neonates are at higher risk for infection
• Most common bacteria to cause infection(gained as they pass through the
vaginal canal)
› E Coli
› Group B strep
› Listeria
• Consider herpes in a critically ill neonate
Chief Complaint
• Fever in a neonate < 29 days of age; by deﬁnition temp > 100.4 rectally
• Any child under the age of 30 days requires a complete septic evaluation.
** If a child was born at 35 weeks and is 5 weeks old then the child is only 7 days old
and requires a complete septic evaluation.
History and Physical Findings
• Fever > 100.4° F rectally (history of fever counts)
• Risk factors for sepsis:
1. Premature rupture of membranes (PROM) occurring ≥ 18 h before birth
2. Maternal chorioamnionitis (most commonly manifesting as maternal fever
shortly before or during delivery with maternal leukocytosis, tachycardia, uterine
tenderness, and/or foul-smelling amniotic ﬂuid)
3. Colonization with GBS
4. Preterm delivery
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Work Up and Findings
Neonates are at risk for serious bacterial infection irrespective of physical
appearance
All require:
• CBC, blood culture
• LFTs to screen for herpes (elevated with herpes infection)
• Urinalysis, urine culture
• LP to obtain CSF for glucose, protein, cell count and differential, culture and
sensitivity
Therapeutic Options
Unstable
• Airway support, 100% oxygen, intravenous access, ﬂuid bolus as needed 20 mL/kg
0.9NS
• Start intravenous antibiotics
• Ampicillin and Gentamicin or Ampicillin and cefotaxime
Stable
• Admit all newborns
• Start intravenous antibiotics
• Ampicillin and Gentamicin or Ampicillin and cefotaxime

Herpes Infection

Pathophysiology
HSV may be transmitted during delivery through an infected maternal genital tract.
Mothers tend to have newly acquired genital infection, but many have not had
symptoms at the time of delivery.
Transplacental transmission may also occur.
Three types of disease
• SEM (Skin, eye, mouth) – usually presents day of life 10 to 12-- skin lesions test
positive for the virus or may only have swabs of the eye or nasopharynx from
which HSV is detected.
• CNS -CSF positive PCR for herpes
• Disseminated (visceral organ involvement: hepatitis, pneumonitis, disseminated
intravascular coagulation, or a combination, with or without encephalitis or skin
disease)
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Chief Complaint
• Rash on skin, eye, or mouth (localized disease)
• Altered mental status, focal seizures with or without skin lesions (CNS or
disseminated disease)
History and Physical Findings
History
Risk factors for acquisition of neonatal HSV infection
• Delivery through an infected maternal genital tract, fetal scalp monitor
• Isolation of HSV from maternal genital tract at delivery
• Primary-episode maternal infection in third semester
• Use of invasive monitoring
• Delivery before 38 weeks
Neonates:
• May have decreased feeding, high or low temperature
• Symptoms usually appear 1-4 weeks after delivery
• Skin vesicles are common
Physical exam
• Overall mental status normal with localized disease, but may be altered with CNS or
disseminated disease
• Check fontanelle (bulging may be present with CNS disease or disseminated
disease)
• Look for vesicles (localized disease)
Disseminated disease
• Other signs, which can occur singly or in combination, include temperature
instability, lethargy, hypotonia, respiratory distress, apnea, and seizures.
Work Up and Findings
• Neonates are at risk for disseminated disease
• CBC, blood culture
• LFTs (elevated with herpes infection)
• Urinalysis, urine culture
• CSF
• Viral culture or HSV PCR
» Most common site of retrieval is skin vesicles
» Test nasopharynx, eyes, rectum
• Lesion scrapings, particularly with use of monoclonal antibodies for
immunoﬂuorescence or electron microscopy.
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Therapeutic Options
• Admit all newborns
• Parenteral acyclovir
• Supportive therapy
If child is critically ill also start intravenous antibiotics (can’t differentiate diseases
until culture results return) - Ampicillin and Gentamicin or Ampicillin and cefotaxime
REMEMBER THIS!!!!!!!!
Consider herpes infection in any ill neonate, even without vesicles! Check
transaminases in the febrile neonate and consider herpes if elevated.
If you order diagnostic testing start acyclovir – disseminated herpes has
devastating consequences

Jaundice in a neonate
Pathophysiology
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Figure 2.1
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Physiologic jaundice
Common in newborns secondary to an increased bilirubin load because of relative
polycythemia, a shortened erythrocyte life span (80 days compared with the adult
120 days), immature hepatic uptake and conjugation processes, and increased
enterohepatic circulation.
Breastfeeding jaundice
Breast-fed newborns are at an increased risk for early-onset exaggerated
physiologic jaundice. During the ﬁrst 2-3 days after delivery colostrum is produced
and the “milk comes in”, this results in a lower delivery of ﬂuids and milk during the
ﬁrst couple of days which result in decreased volume of ﬂuids which may result in
mild dehydration and the delayed passage of meconium.
Breast milk jaundice
This is different from breastfeeding jaundice. Typically, this occurs after the ﬁrst 5 to 7
days of life and peaks at about 2 weeks. It is thought to be caused by an increased
concentration of beta-glucuronidase in breast milk, causing an increase in the
deconjugation and reabsorption of bilirubin.
Neurotoxicity
is the major consequence of neonatal hyperbilirubinemia. An acute encephalopathy
can be followed by a variety of neurologic impairments, including cerebral palsy
and sensorimotor deﬁcits; cognition is usually spared. Kernicterus is the most
severe form of neurotoxicity from hyperbilirubinemia.
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Approach to neonatal jaundice
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Figure 2.2
neonatal jaundice
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Chief Complaint
• Yellow baby, poor feeding, sleepy
History and Physical Findings
• Timing of jaundice (jaundice is never normal in the ﬁrst 24 hours)
• Breast (consider breast feeding jaundice) or bottle feeding?
• When did it start (ﬁrst 2 days of life—too early), persisting (too long), how far down
the child (too high)
• How well and how often is the baby feeding? Urine output? Stool output?
Breastfeeding with decreased urine and stool output in ﬁrst few days of life with
weight loss in newborn consistent with breastfeeding jaundice
• Past medical history should focus on maternal infections (toxoplasmosis, other
pathogens, rubella, cytomegalovirus, and herpes simplex [TORCH] infections),
disorders that can cause early hyperbilirubinemia (maternal diabetes), maternal
Rh factor and blood group (maternofetal blood group incompatibility), and a
history of a prolonged or difﬁcult birth (hematoma or forceps trauma).
• Family history should note known inherited disorders that can cause jaundice,
including G6PD deﬁciency, or other red cell enzyme deﬁciencies, thalassemias, and
spherocytosis, and also any history of siblings who have had jaundice.
• Drug history should speciﬁcally note drugs that may promote jaundice (eg,
ceftriaxone, sulfonamides [these drugs do not promote jaundice they instead lead
to potentially more harm at lower measured bilirubin levels because they displace
bilirubin from albumin increasing the free bilirubin fraction], and antimalarials).
Physical Examination
• Look at vital signs -check heart rate , check temperature (hyperthermia or
hypothermia indicate sepsis, infection)
• Look for weight loss (signs of dehydration—tachycardia, decreased tears, sunken
fontanelle)
• Look for pallor (suggest anemia- hemolytic anemia)
Cephalohematoma or extravasated blood (blood loss, that will break down into
bilirubin)
• Excessive bruising (trauma or bleeding disorder)
• Hepatosplenomegaly
• Serum bilirubin level (advance in a head-to-foot direction) visible at
› sclera at a level of 2 to 3 mg/dL
› face at about 4 to 5 mg/dL
› umbilicus at about 15 mg/dL
› feet at about 20 mg/dL
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Work Up and Findings
Approach to hyperbilirubinemia
Start with:
• CBC, reticulocyte count, Total bilirubin -- Indirect and direct bilirubin and
Blood type and Rh (infant & mother), Direct Antiglobulin (Coombs) Test on infant
• Later evaluation (as indicated):
› RBC smear, reticulocyte count (if evidence or suspicion of hemolytic disease)
› Blood culture, urinalysis, urine culture
› Thyroid function tests, G6PD assay, Hgb electrophoresis
• Start by plotting the total bilirubin level against the age of the child
Total serum bilirubin level, mg/dL (µmol/L)

Figure 2.3
Billirubin level
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Physiologic jaundice
Classic pattern: healthy term newborn peaks at 5 to 6 mg per dL on the third to
fourth day of life and then declines over the ﬁrst week after birth.
Factors contributing to physiologic jaundice include an increased bilirubin load
because of relative polycythemia, a shortened erythrocyte life span (80 days
compared with the adult 120 days), immature hepatic uptake and conjugation
processes, and increased enterohepatic circulation
Breastfeeding jaundice
Exclusive breast-fed newborns present at 3-5 days of age with jaundice. Infants will
typically have signs of mild dehydration (sunken fontanelle, dry mouth).
Breast milk jaundice
Breast fed infants at 7-10 days of age, with jaundice, who have good weight gain and
no signs of dehydration. If you were to stop breastfeeding and give the infant
formula the jaundice would go away.
Pathologic hyperbilirubinemia
in term infants is diagnosed if
› Jaundice appears in the ﬁrst 24 h, after the ﬁrst week of life, or lasts > 2 wk
› Total serum bilirubin rises by > 5 mg/dL/day
› Total serum bilirubin is > 18 mg/dL
› Infant shows symptoms or signs of a serious illness
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Diagnostic approach
Age of Newborn

<24 hours

24 hours to 2 weeks

>2 weeks

Evaluate for pathologic cause:
Erythroblastosis fetalis
Occult hemorrhage
Rubella
Sepsis
Toxoplasmosis

Fractionated bilirubin level

Evaluation for sepsis
Fractionated bilirubin level
Tests for metabolic disorders
Thyroid studies
Urine bilirubin level

Conjugated bilirubin level

Figure 2.4
Diagnostic approach NJ
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PEDIATRICS

Pathologic etiologies
Unconjugated hyperbilirubinemia

• Increased lysis of RBCs (i.e., increased hemoglobin release) – increased bilirubin,
increased reticulocytes, decreased hemoglobin
› Isoimmunization (blood group incompatibility: Rh, ABO and minor blood groups)
-Coombs positive
› RBC enzyme defects (e.g., G6PD deﬁciency, pyruvate kinase deﬁciency) Coombs
neg
› RBC structural abnormalities (hereditary spherocytosis, elliptocytosis) Coombs
neg
› Infection (sepsis, urinary tract infections)
› Sequestered blood (e.g., cephalohematoma, bruising, intracranial hemorrhage)
› Polycythemia
› Shortened life span of fetal RBCs (80 vs. 120 d)
• Decreased hepatic uptake and conjugation of bilirubin
› Immature glucuronyl transferase activity in all newborns: term infants have 1% of
adult activity, preterm infants have 0.1%.
› Gilbert Syndrome
› Crigler Najjar Syndrome (Non-hemolytic Unconjugated Hyperbilirubinemia):
inherited conjugation defect (very rare)
› Hypothyroidism
› Infants of Diabetic Mothers (polycythemia is also common)
• Increased enterohepatic reabsorption
› Breast feeding jaundice (due to dehydration from inadequate milk supply)

Conjugated hyperbilirubinemia

• Hepatocellular diseases
› Hepatitis
› Neonatal idiopathic hepatitis
› Viral (Hepatitis B, C, TORCH infections)
› Bacterial (E. coli, urinary tract infections)
• Total parenteral nutrition
Metabolic disorders
› Alpha-1 antitrypsin deﬁciency
› Galactosemia, tyrosinemia, fructosemia
› Glycogen storage disorders
› Cerebrohepatorenal disease (Zellweger)
› Cystic ﬁbrosis
› Hypopituitarism
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Biliary tree abnormalities
• Extrahepatic biliary atresia: elevated conjugated bilirubin
• Paucity of bile ducts (Alagille’s vs. non-syndromic)
• Choledochal cyst
Biliary atresia (ALWAYS consider with elevated conjugated bilirubin)
• Emergent surgical consultation (need early diagnosis), Kasai procedure, liver
transplant if too far progressed
Therapeutic Options
• Unconjugated Hyperbilirubinemia
• Supportive care – check hydration status if dehydrated – ﬂuid resuscitation as
needed
• Phototherapy
• should be instituted when the total serum bilirubin level
› at or above 15 mg per dL (257 mol per L) in infants 25 to 48 hours old
› at or above 18 mg per dL (308 mol per L) in infants 49 to 72 hours old
› at or above 20 mg per dL (342 mol per L) in infants older than 72 hours
• Exchange transfusion
• Exchange transfusion is the most rapid method for lowering serum bilirubin
concentrations.
• The procedure removes partially hemolyzed and antibody-coated erythrocytes
and replaces them with uncoated donor red blood cells that lack the sensitizing
antigen.
• In the presence of hemolytic disease, severe anemia, or a rapid rise in the total
serum bilirubin level (greater than 1 mg per dL per hour in less than six hours),
exchange transfusion is the recommended treatment.
• Exchange transfusion should be considered in a newborn with nonhemolytic
jaundice if intensive phototherapy fails to lower the bilirubin level.
• Complications of exchange transfusion can include air embolism, vasospasm,
infarction, infection, and even death. Because of the potential seriousness of
these complications, intensive phototherapy efforts should be exhausted before
exchange transfusion is initiated.
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Vomiting in a neonate

Physiology
• The gastroesophageal junction is “looser” in neonates making spitting up very
common. Almost all babies will spit up. The key is weight gain--- babies should gain
20-30 grams a day after the ﬁrst 10-14 days of life.
• If they are not gaining weight, vomiting is a problem. And you must ﬁgure out why.
• During the neonatal period a number of unique etiologies of vomiting may present.

Hydrocephalus
Enlarged head size

Pressure

Ventricular catheter

Figure 2.5
Hydrocephalus

Hydrocephalus

Shunt

Hydrocephalus is a condition in which an accumulation of cerebrospinal ﬂuid (CSF)
occurs within the ventricles of the brain. This typically causes increased pressure
inside the skull. Emesis is typically greater in the morning and nonbilious. Head
circumference will be increasing and fontanelle may be bulging.

PEDIATRICS

Duodenal atresia
Duodenal atresia is the congenital absence or complete closure of a portion of the
lumen of the duodenum. It causes increased levels of amniotic ﬂuid during
pregnancy (polyhydramnios) and intestinal obstruction in newborn infants. Emesis
with duodenal atresia is bilious (note point of obstruction) and immediately after
birth.

Complete membrane

II

Fenestrated membrane

Malrotation
Malrotation is the failure of normal intestinal
rotation and ﬁxation during the development of the
fetus. During the ﬁrst trimester of pregnancy, the
intestines go outside of the abdomen for a period
of time and then return back inside the abdomen.
Malrotation occurs when the intestine does not
return to the abdomen in the correct position. Two
issues may occur with malrotation (1) the intestine
twists upon itself, cutting off its own blood supply
(volvulus) and (2) abnormal adhesions or bands
that can partially block the passage of contents
within the intestines. Volvulus (Figure) is dangerous
because it can cut off the blood supply to most of
the intestines causing intestinal ischemia, sepsis
and may be fatal. Emesis occurs with twisting or
obstruction and is bilious.

III

«Windstock» membrane

Malrotation

Ladd’s
bands

Figure 2.7
Malrotation

Figure 2.6
Duodenal atresia

I
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Hirschsprung disease
Hirschsprung disease is a developmental disorder of the nerves of the intestine,
where there are no ganglion cells in the wall of the affected intestine. Many genes
contribute to normal enteric neural crest cell migration and the formation of a
functional enteric nervous system, and mutations in any of these genes may cause
an HSCR phenotype. Two of the major contributing gene families responsible for
HSCR cases are Receptor tyrosine kinase (RET) and Glial cell line-derived
neurotrophic factor (GDNF). Mutations in the RET pathway account for 15–35% of
patients with sporadic HSCR (HSCR in a single family member) and 50% of familial
cases.

Normal colon

Swollen colon

Nerves

No nerves

Rectum

Shrunken rectum

Figure 2.9
Hirschsprung’s disease (Classiﬁcation)

Figure 2.8
Hirschsprung’s disease (cause)

80-85% of children with Hirschsprung disease have the rectum and distal colon
(large bowel) affected. Sometimes, a longer segment of colon, the entire colon, or
even part of the small intestine may have absent ganglion cells. As a result of this
disorder, the intestine does not move correctly, with the affected area acting as a
point of obstruction. These newborns usually have constipation and no passage of
meconium in the ﬁrst 48 hours of life. The infants may present in addition with
abdominal distention and bilious emesis as the obstruction progresses.

A

Conventional form with short
aganglionic segment

B

A form with long
aganglionic segment

C

Total colonic
aganglionosis

Pyloric stenosis
Hypertrophic pyloric stenosis has an
uncertain etiology, but a genetic
component is likely because siblings and
offspring of affected people are at
increased risk, particularly monozygotic
twins. Infants exposed to certain macrolide
antibiotics (eg, erythromycin) in the ﬁrst
few weeks of life have been shown to be at
increased risk. These infants present at 3-6
weeks of age with projectile nonbilious
emesis (note point of obstruction).

Figure 2.10
Pyloric stenosis
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Pyloric
stenosis

Esophagus
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Figure 2.11
Nonbilious emesis

Nonbilious emesis
Plain ﬁlm nonspeciﬁc, ultrasound
diagnostic procedure of choice for pyloric
stenosis

https://commons.wikimedia.org/w/index.php?curid=58189021
(credit the creator)
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Chief Complaint
Vomiting needs to be classiﬁed as bilious or nonbilious (this is critical).
History and Physical Findings
• Bilious emesis is NEVER normal.
• Bilious emesis in the newly born infant indicates obstruction at level of duodenum
or below.
• Bilious emesis in an infant with trisomy 21 - duodenal atresia
• Bilious emesis, distended abdomen, rectal not mentioned or normal—malrotation
+/- volvulus
• Bilious emesis, meconium stool not passed in the ﬁrst 48 hours and distended
abdomen and no rectal or rectal with “tight” followed by with ﬁnger removal
explosive diarrhea – Hirschsprung disease
• Nonbilious emesis, worse in the morning, accompanied by headaches (older child),
ataxia (wobbly) -hydrocephalus
• Nonbilious projectile emesis in a 4-6 week old infant who is always hungry, with an
“olive” on physical exam, hypochloremic, hypokalemic metabolic alkalosis – pyloric
stenosis
Work Up and Findings
• Bilious emesis
• Plain radiographs

Double-bubble = duodenal atresia
(bilious emesis, newborn, Trisomy 21)

Figure 2.12
Double-bubble

https://search.creativecommons.org/photos
/279e36db-7971-475f-b281-d4de84ef137d
(credit the creator)
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Bilious emesis, distended abdomen,
no meconium stool in the ﬁrst 48
hours, rectal exam with tight area
followed by “explosive stool” =
Hirschsprung Disease

Plain ﬁlms may show no gas in rectum
BE may show “transition zone”

Figure 2.15
Hirschsprung Disease

Plain ﬁlms – nondescript
Diagnostic study of choice UGI with
small bowel follow through
Shows “corkscrew” consistent with
midgut volvulus

Figure 2.14
Midgut volvulus

Figure 2.13
Malrotation with volvulus

Bilious emesis, distended abdomen
–concern malrotation with volvulus
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III Dilated proximal
colon - normal ganglia

II Cone scanty
ganglia

Figure 2.16
Hirschsprung Disease
transition zone

Deﬁnitive diagnosis
by suction biopsy

I Spasm segment no nerve ganglia

Birth to 12 months: Boys
2

4

6

8

1

50

10 12

2

14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52

3

4

5

6

7

8

9

10

11
99.6th

Age in weeks/months

49

98th

Length

48

91st

47

75th

47

50th

45

25th

46

9th

44

2nd
0.4th
0.4 2n 9t 25 50 75 91 98 99
th d h th th th st th .6t
h

42
41
40
99.6th

91st

37
36

50th

Figure 2.18
growth curve

Figure 2.17
Head CT
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Nonbilious emesis in the morning,
headache, enlarging head
circumference = hydrocephalus
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Therapeutic Options for vomiting child
• Stabilize the patient
• Give ﬂuid resuscitation as indicated (20 mL/kg for tachycardia, weak peripheral
pulses and decreased capillary reﬁll)
• Correct any electrolyte abnormalities
• If concerns for sepsis initiate antibiotics
• Diagnostic testing
› Electrolytes
› Plain radiograph of the abdomen
› Head CT for enlarged head concerns for hydrocephalus
• Duodenal atresia – emergent surgical consultation
• Malrotation +/- volvulus – emergent surgical consultation
• Hirschsprung Disease – surgical consultation
• Pyloric stenosis – surgical consultation for elective pylorotomy

