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Abstract
An 18-year-old primigravida, immunized for Haemophilus  
influenzae type b, had prolonged rupture of membranes 
(PROM) and signs of perinatal infection. She delivered a term 
neonate at 39+2 weeks of gestation. The neonate weighted 
3800 g at birth and was in a poor state of health, requiring resus-
citation and admission to the neonatal intensive care unit. The 
neonate was diagnosed with nontypeable H influenzae (NTHi) 
sepsis with acute renal failure. After treatment with broad-
spectrum antibiotics and fluid and electrolyte management, 
the neonate recovered and was discharged on day 10. 

Early-onset neonatal NTHi sepsis is associated with prematurity 
and is a rare disease in term neonates. Furthermore, acute 
renal failure is a rare but severe complication. This case report 
underlines the importance of perinatal and neonatal man-
agement in the presence of maternal illness and/or PROM and 
also highlights NTHi as a possible pathogen not only in preterm 
but also in term neonates. 
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Introduction
Congenital Haemophilus influenzae sepsis has been 
reported in preterm neonates, but the presentation 
in term neonates is uncommon and the subsequent 
possible complications are not well-understood and 
anticipated. Furthermore, maternal H influenzae  b 
(Hib) vaccination does not protect her fetus from 
nontypeable H influenzae (NTHi; nonencapsulated 
serotype) infection and does not prevent congenital 
NTHi sepsis. 

Here, we present a report of a rare case of neonatal 
NTHi infection and acute kidney failure along with a 
history of maternal illness and the treatment strategies 
employed.

Case Description
An 18-year-old primigravida, immunized for Hib, was 
admitted to our hospital with rupture of membranes for 
19 hours and spontaneous onset of labor (in February 
2015). She delivered a male, term neonate at 39+2 weeks 
of gestation by ventouse-assisted vaginal delivery. The 
mother had a history of pyelonephritis and Escherichia coli 
septicemia at 24 weeks of gestation, further complicated 
by suspected pulmonary embolism. Prior to delivery, 
maternal blood tests showed raised WBC count of 
17.6 × 109/L and neutrophil count of 14.9 × 109/L. Her 
creatinine level was 120 umol/L and serum sodium level 
was 132 mmol/L. A day after delivery, the mother’s WBC 
and neutrophil counts further increased to 32 × 109/L and 
28.6 × 109/L, respectively. Her C-reactive protein (CRP) 
level was 197 mg/L. Blood and urine cultures did not 
show any pathogen growth. High vaginal swab showed 
heavy growth of Candida species. The fetus was noted to 
have variable decelerations and the delivery was compli-
cated by shoulder dystocia. 

The neonate weighed 3800 g with Apgar scores of 3, 
7, and 7 at 1, 5, and 10 minutes, respectively. Umbil-
ical arterial blood gas showed a pH of 7.28 and a base 
deficit of 4.5 mmol/L. The neonate was born hypotonic, 
showed no spontaneous movements and no respiratory 
effort, and had a heart rate < 60 beats/min. the neonate 
was given 2 sets of inflation breaths followed by intu-
bation but on admission to the neonatal intensive care 

unit (NICU) was extubated and shifted to room air for 
spontaneous breathing. The neonate remained cardi-
ovascularly stable, showed no signs or symptoms of 
any neurologic abnormality, but appeared pale. After 
delivery, the mother had a high-grade temperature of 
39.9°C and was started on the antibiotics amoxicillin, 
gentamicin, and metronidazole. In view of maternal 
infection and poor perinatal adaptation, the neonate was 
started on broad-spectrum antibiotics (benzylpenicillin 
and gentamycin) and was admitted to the NICU. The 
neonate’s routine blood tests revealed high WBC count 
of 25.3 × 109/L; neutrophil count of 20.2 × 109/L; Hb 
level of 12.7 g/dL; and platelet count of 149  ×  109/L. 
Umbilical arterial blood gas showed a pH of 7.278; bicar-
bonate level of 3.1 mmol/L; base deficit of 9.6 mmol/L; 
and lactate level of 5.17 mmol/L. Initial creatinine 
level was 179 umol/L, which subsequently increased to 
305 umol/L with anuria (urine output was 0.5 mL/kg/h) 
at 24 hours of birth. Serum sodium level was within 
normal limits. Serum potassium level was 7.1 mmol/L. 
Alanine aminotransferase level was 18 IU/L after admis-
sion, but progressed to a peak of 367 IU/L at 48 hours 
of birth. The neonate’s blood sample was collected prior 
to initiation of antibiotic treatment and was screened 
for sepsis. Prothrombin time was 15.3  seconds, acti-
vated partial thromboplastin time was 25.6 seconds, 
and fibrinogen level was 3.3 g/L. The blood culture was 
positive for nontypeable H influenzae, which was sensi-
tive to amoxicillin. The CRP level shot up to 44 mg/L. 
Following this, the septic screen was extended to the 
cerebrospinal fluid (CSF), which was obtained through 
lumbar puncture. CSF screening showed a WBC count 
of 13/mm3, with all of them being lymphocytes. CSF 
protein level was 1.43 g/L and no pathogen was isolated 
in CSF microscopy or culture. Urine culture was nega-
tive and the renal ultrasound scan detected no abnor-
malities. The routine empiric broad-spectrum antibiotic 
treatment with benzylpenicillin and gentamicin was 
changed to benzylpenicillin and cefotaxime in view of 
acute renal failure. Following the detection of H influ-
enzae in culture, benzylpenicillin was discontinued and 
the neonate was administered a 10-day course of IV 
cefotaxime. After 7 days of antibiotic treatment, CRP 
level reduced to < 5 mg/L. Renal function progressively 
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improved with fluid and electrolyte management and 
was clinically and biochemically normal on day 6 of 
life. Hyperkalemia was successfully treated with calcium 
gluconate and metabolic acidosis was corrected with oral 
sodium bicarbonate. The neonate was started on fluids 
with IV infusion of 10% glucose at 60 mL/kg/d, which 
was gradually raised up to 120 mL/kg/d. Urine output 
improved from 0.5 mL/kg/h to 3.7 mL/kg/h. 

The neonate thrived well and was discharged on day 10 
of life, with no ongoing concerns. He had an uncompli-
cated midterm course and outcome. 

Discussion
H influenzae commonly colonizes the human upper 
respiratory tract and causes severe invasive infections. 
It is classified into 6 serotypes (Hia–Hif) based on its 
polysaccharide capsule, of which Hib is the most viru-
lent serotype. Routine immunization against Hib has 
significantly reduced the incidence of H influenzae inva-
sive disease across all age groups.1 But, Hib vaccination 
does not protect from NTHi. As a consequence, NTHi 
has now become a frequent cause of most invasive infec-
tions.2 Invasive NTHi disease, including pneumonia, 
septicemia, and meningitis, afflicts 2 main groups of 
children—neonates (during the early newborn period) 
and older infants and children with underlying comor-
bidities. NTHi infection during the perinatal period 
may occur through a child’s contact with the maternal 
genital tract during labor or through aspiration of 
amniotic fluid.3,4 Although NTHi disease is strongly 
associated with premature birth and early-onset sepsis 
and is a cause of significant morbidity and mortality, 
it is currently an underrecognized neonatal pathogen.5 
In England and Wales, a recent study described the 
epidemiology, clinical characteristics, and outcome 
of invasive H influenzae disease in neonates < 31 days 
old, during 2000 to 2013.5 NTHi was responsible for 
a vast majority of these cases. The overall annual inci-
dence of neonatal invasive NTHi disease in that period 
ranged between 2.1 to 4.1 cases per 1,00,000 live 
births. The incidence varied between 0.9 per 1,00,000 
live births (95% CI: 0.6–1.4) in term neonates and 
342 per 1,00,000 live births (95% CI: 233.9–482.7) 
in neonates born at < 28 weeks of gestation (incidence 

rate ratio = 365; 95% CI: 205–659; P < .001). In nearly 
all the cases (96%), NTHi was isolated within 48 hours 
of birth (early-onset infection).5 In a recent study by 
Collins et al5 conducted in England and Wales, the case 
fatality rate (CFR) for early-onset NTHi was found to 
be 19%, while the CFR in term neonates was as low 
as 0.9%. A study conducted in North America also 
reports similar observations.6 In Collins et al’s5 study, 
a quarter of the neonates who survived experienced 
long-term complications, resulting from a combination 
of prematurity and early-onset sepsis, such as chronic 
respiratory distress syndrome, intraventricular hemor-
rhage, cerebral palsy, hydrocephalus, and seizures. The 
association between neonatal NTHi disease and early-
onset infection along with the finding that nearly all 
NTHi infections in pregnancy were associated with 
either miscarriage or induction of labor support the 
hypothesis that infection with NTHi contributes to 
fetal distress.7 

In our case, there were clinical and laboratory findings 
of acute maternal infection and neonatal NTHi sepsis. 
Acute renal failure could have been the primary and 
direct result of infection or the indirect and systemic 
insult by hypoxia–ischemia due to a degree of fetal 
distress secondary to sepsis.8,9 The umbilical arterial 
blood gas values and Apgar score were not in support 
of the second possibility. A 10-day course of cefotaxime 
brought about clinical improvement and normalization. 

The urine and CSF cultures were taken after the admin-
istration of benzylpenicillin and gentamicin. Lumbar 
puncture for CSF sampling and urine collection after 
administering antibiotics are common practices in 
the United Kingdom; however, not always justified by 
clinical or practical “adaptations.” The posttreatment 
timing of sample collection introduces risks of result 
misinterpretation (false-negative), suboptimal manage-
ment, and possible residual disease.10,11

Overall, this case of NTHi sepsis associated with acute 
renal failure in a term neonate underlines the impor-
tance of considering NTHi as a potential neonatal 
pathogen not only in preterm but also in term neonates, 
and underscores the important aspects of clinical 
management. 
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Conclusion
Studies in the last few years report an increase in the 
incidence of invasive NTHi disease in the perinatal 
period that affects the pregnant woman, the fetus, and 
the neonate.1-3 Early-onset neonatal NTHi disease is 
usually associated with prematurity. But, NTHi can 
also affect term neonates. Acute renal failure is also 
a rare but severe complication.4,5 This report under-
lines the importance of maternal/neonatal clinical 
management in the presence of maternal illness and/
or prolonged rupture of membranes in light of possible 
NTHi infection even in term neonates.
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