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We reported a term newborn case of early onset sepsis caused by nontypeable Haemophilus Influenzae 
(NTHi) with massive bacterial invasion in the placenta. Based on the consistent results of maternal 
placental pathology and neonatal bacterial culture, we diagnosed this as vertical transmission of NTHi via 
vaginal delivery. In general, NTHi infections occur in preterm infants, and our term infant case is very 
unusual. In conclusion, clinicians should consider NTHi as a cause of neonatal sepsis, even in term infants. 

 
INTRODUCTION 

Early-onset sepsis (EOS) is the main cause of neonatal death and neurodevelopmental abnormalities among 
survivors (1). The incidence of EOS caused by Group B streptococcus infection declines after introduction of 
intrapartum antibiotic prophylaxis. However, this prevention strategy is not fully effective against other 
organisms, especially antimicrobial-resistant pathogens (2).  

Haemophilus influenzae (Hi) is a gram-negative coccobacillus that can cause severe invasive disease in 
humans, and can be divided into either encapsulated (typeable) or unencapsulated (nontypeable) (3). Hi serotype 
b (Hib) is the most virulent and was responsible for more than 80% of all invasive Hi infection before the 
introduction of routine vaccination (3). In 2013, routine vaccination against Hib started for children in Japan, 
resulting in a marked decrease in its incidence (4). Since then, nontypeable Hi (NTHi) has become a more 
common colonizer. A Finnish study showed that neonates had a greater risk of invasive NTHi disease, 
suggesting vertical transmission from mothers (5). In Israel, where the routine vaccination with Hib conjugate 
vaccines was introduced in 1994 (6), a cluster of EOS and pneumonia caused by NTHi was reported after the 
introduction of Hib vaccination (7). Because maternal infection is associated with extremely premature birth (3), 
most EOS cases caused by NTHi were in preterm infants, and only one case of term infant have been reported 
from nationwide survey of England and Wales over a 5-year period (8). We describe a case of EOS caused by 
NTHi in a term infant born from the mother without positive vaginal culture or premature rupture of the 
membranes (PROM). 

 
CLINICAL CASE 

A 25-year-old woman with a history of spontaneous abortion, gravid 3, para 2, delivered a male infant at 37 
and 2/7 weeks of gestation. The pregnant course was uncomplicated, except for low-grade fever (37.2°C) with 
fetal tachycardia (170–180bpm) at the day of delivery. There was no evidence of positive vaginal culture at 34 
weeks of gestation or PROM. The male newborn was born by spontaneous vaginal delivery with a birthweight of 
3.1 kg and Apgar scores of 9 at 1 min and 9 at 5 min. Amniotic fluid was stained with meconium. His mother 
had a fever and elevated C-reactive protein (CRP) level (>9 mg/dl) postpartum. During skin-to-skin contact, he 
developed dyspnea and cyanosis, and oxygen supplementation was started. He then gradually developed 
tachypnea and grunting. Laboratory data showed a mild increase in white blood cells (WBC, 10,500/µl) and 
CRP level (0.68 mg/dl). Five hours after birth, an apnea attack was observed and he was diagnosed with bacterial 
infection, and ampicillin (150mg/dose) was started. On 1 day age, his clinical conditions improved. However, 
growth of Hi like Gram-negative rods from an initial culture of blood, the nasal cavity, and the external auditory 
canal was observed, as well as an increase in WBC (19,800/µl) and CRP level (3.52 mg/dl). Therefore, the 
patient was transferred to our hospital for treatment of neonatal sepsis. On admission, he showed low-grade fever 
(37.6°C) and mild irritability. Laboratory findings showed elevated WBC (25,100/µl, neutrophils: 81.9%) and 
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CRP level (2.71 mg/dl), but normal cerebrospinal fluid (CSF, 5 WBCs/mm3). Based on the respiratory symptoms 
and temperature instability, we speculated that the patient was complicated with pneumonia, despite nonspecific 
findings in the chest x-ray. We started cefotaxime (200mg/kg/day) and amikacin (15mg/kg/day) to cover Hi for 3 
days until obtaining the report of identification and antimicrobial susceptibility testing of NTHi (APBC; 
Resistant, [R], CCL; R, CTX; Susceptible [S], CDTR; S, CFPN; R, A/S; R, MEPM; S, CAM; S, LVFX; S) from 
the previous hospital, then only cefotaxime was continued for 10 days. And the laboratory data gradually 
improved. NTHi was only grown from the external auditory canal, not other samples taken at our hospital (blood, 
throat, skin, CSF). A culture of a maternal vaginal swab taken 1 month before delivery was not positive for 
NTHi, but massive bacterial invasion was observed in the placenta with positive findings of chorioamnionitis 
and funisitis (Figure). He recovered completely without complication and was discharged on day 12. 

 

 
Figure. Histological view of the placenta using hematoxylin and eosin stain. A bacterial body (arrows; could not identified) 

had invaded the chorionic membrane (a, ×40; b, ×200). Inflammatory cells were found in the chorion (c, ×200) and 
umbilical artery (d, ×200). 

 
DISCUSSION 

NTHi is one of main causes of noninvasive upper respiratory tract infections in children, but it can also cause 
invasive disease in pregnant women. Moreover, although mortality of pregnant women due to NTHi is not high, 
NTHi infection during pregnancy is strongly associated with miscarriage or extremely premature birth (3). 
Importantly, Rusin and coworkers reported a stillbirth at 39 gestational weeks due to maternal Hi infection (9). 
NTHi usually colonizes the upper respiratory tract, but it can also colonize the female reproductive tract. 
Importantly, carriage studies showed that only 0.18% of pregnant women carry NTHi in their genital tract, but 
its prevalence in women with PROM is much higher (7.3%). This suggests a high case to carrier ratio, which is 
in contrast to group B Streptococci, which has a lower case to carrier ratio (3).  

In this case, we could not detect NTHi from routine screening of maternal vaginal culture. And there is a 
possibility of hematogenous NTHi transmission to placenta from upper respiratory tract infection, though the 
mother did not show any respiratory symptoms (10, 11). However, it is reported that NTHi was identified only 
when present in moderate to large quantities (9). Thus, we assume that the quantities of NTHi which colonized 
maternal vagina in our case was not enough to be culture-positive. This small quantity might contribute to the 
mild initial symptoms of both mother and infant. We could diagnose transplacental vertical transmission of 
NTHi based on the placental pathology findings that revealed massive bacterial invasion into chorionic 
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membrane. It must be emphasized that pathologic examination of the placenta can be a useful tool to confirm 
vertical infection of invasive NTHi. 

Notably, our case was a term infant without PROM and his mother only had mild symptoms of a common 
cold at delivery. Though ascending infection from vagina is not popular in cases without RPOM, Kaneko et al. 
reported 10 NTHi sepsis in preterm infants whose mothers did not have the history of PROM from their 
literature reviews (12). Towers et al. reported that risk of EOS delivered from mothers with intrapartum fever or 
a diagnosis of clinical chorioamnionitis is low at 0.24% (13). Linder et al. reported that no cases of neonatal 
infection or mortality was detected among the 159 singleton full term neonates born from women with 
intrapartum fever in their retrospective study (14). On the other hands, the current recommendation regarding the 
management of a term newborn delivered from mother with intrapartum fever supported baseline laboratory test 
along with blood cultures, in addition to universal antibiotic treatment (15, 16).  

Initial symptoms of this infant were dyspnea followed by an apnea attack with mild elevation of WBC and 
CRP levels, however, these clinical signs can occur to normal term newborns during their transitional period 
after birth (17, 18). On the other hands, most reported cases of neonatal NTHi sepsis are in preterm infants, and 
the manifestations of preterm sepsis are more severe and fatal (2, 7, 9, 19). Therefore, initial characteristics of 
EOS caused by NTHi in term infants might be mild or subclinical, and difficult to diagnose. Thus, we believe 
that conventional sepsis workup in neonates delivered from febrile mothers is important for early detection of 
EOS in term newborns. 

The limitation of this study is that we could not identify the pathogen from our pathological examination, 
although a bacterial body that invaded the chorionic membrane was detected. Placental culture should be 
considered to detect transplacental infections in case of clinically suspected chorioamnionitis. 

In conclusion, clinicians should consider NTHi as a cause of neonatal sepsis, even in term infants. 
Pathological examination of the placenta and sepsis workup in term neonates delivered from mother with 
intrapartum fever plays an important role for the prevention and treatment of NTHi EOS. 
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