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Fatal Meningitis and Sepsis Caused by Nontypeable 
Haemophilus influenzae

Olga M. Klibanova, b, f, Heather Kehrc, Zanesha Jeterb, d, Tabugbo Ekwonue

Abstract

The rates of nontypeable Haemophilus influenzae (NTHi) invasive 
disease have been increasing since the introduction of the Haemo-
philus influenzae type b (Hib) vaccine, but its significance in adults 
is unclear. A 33-year-old man with human immunodeficiency virus 
(HIV) was admitted for fever and acute confusion. The day prior to 
admission he presented to another emergency department for nau-
sea, vomiting and diarrhea where he was thought to have food poi-
soning and was sent home. Ten days prior to admission, his primary 
physician thought his nasopharyngitis symptoms were due to the 
common cold. The patient’s HIV had been controlled on antiretro-
viral therapy for the past 3 years; 1 month prior to admission his vi-
ral load was undetectable. Laboratory evaluation on admission was 
significant for elevated lactic acid and CD4+ cell count of less than 
200. A head computed tomography (CT) was unremarkable, but a 
lumbar puncture was consistent with bacterial meningitis. Neisseria 
meningitidis was suspected and the patient was placed on empiric 
antibiotics. Shortly after admission the patient was intubated and 
suffered a cardiac arrest. The patient was placed on vasopressor sup-
port after circulation returned; a repeat head CT showed increased 
swelling of his brain. An electroencephalogram (EEG) indicated 
complete suppression of activity and the patient expired on day 2 of 
hospitalization. After the patient’s death, cerebrospinal fluid (CSF) 
cultures reported as positive for Haemophilus influenzae (H. influ-
enzae) and sent to the state lab where it was further classified as 
NTHi, biotype I. NTHi strains can cause invasive disease in adults 
and should be considered as a potential pathogen for meningitis and 
bacteremia.
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Introduction

Haemophilus spp are small fastidious gram-negative coccoba-
cilli that typically colonize the upper respiratory tract. Polysac-
charide encapsulated forms of Haemophilus influenzae (H. in-
fluenzae) can be categorized as serotypes a-f. Unencapsulated 
variations of this pathogen are referred to as nontypeable Hae-
mophilus influenzae (NTHi) strains [1]. NTHi is a recogniza-
ble cause of many noninvasive infections, such as otitis media, 
sinusitis, conjunctivitis, chronic obstructive pulmonary dis-
ease (COPD) exacerbations, and non-bacteremic pneumonia 
[1]. Historically, this organism has not had the same prominent 
profile as encapsulated H. influenzae type b (Hib) or Strepto-
coccus pneumoniae in causing serious infections. However, as 
the rates of invasive disease caused by Hib have dramatically 
declined since the introduction of the Hib vaccine in the 1980s, 
the incidence of invasive infection due to NTHi has been in-
creasing [2-7]. There are no reports of invasive NTHi disease 
in persons living with human immunodeficiency virus (HIV) 
(PLWH) in the literature. We present a case of a 33-year-old 
male with HIV who presented with altered mental status and 
was subsequently found to have fatal NTHi meningitis with 
bacteremia. The literature describing invasive NTHi disease in 
adults is also reviewed.

Case Report

Investigations

A 33-year-old male presented to the emergency department 
(ED) via ambulance after experiencing fever and altered men-
tal status at home. The day prior to admission, the patient 
visited a different emergency room (ER) with complaints of 
nausea, vomiting, and diarrhea thought to be caused by food 
poisoning. At that initial ER visit, computed tomography (CT) 
of the head, abdomen and pelvis were unremarkable, so the 
patient was discharged to home. By the following day, the pa-
tient developed a fever of 39.4 °C, became acutely confused 
with nonsensical speech, leading to emergency medical ser-
vices (EMS) being called by his family. During EMS transport 
to the ER, the patient had a tonic clinic seizure that lasted for 
approximately 1 min and a temperature of 39.1 °C. No medica-
tions were administered en route to the hospital.

The patient’s past medical history was significant for 
HIV diagnosed 6 years prior to admission; CD4+ cell count 
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was 1,782 cells/mm3 (54%) and HIV-1 RNA level < 20 cop-
ies/mL 1 month prior to admission. The patient had no his-
tory of HIV-related complications and had been on stable 
antiretroviral therapy with dolutegravir/lamivudine/abacavir 
(DTG/3TC/ABC) for 3 years prior to admission. The patient 
was up-to-date on his vaccinations against Hib, Streptococ-
cus pneumoniae (S. pneumoniae), and Neisseria meningi-
tidis (N. meningitidis). The patient’s history was negative for 
a splenectomy. The patient had a history of two episodes of 
secondary syphilis over the last 6 years. Additionally, patient 
presented with nasopharyngitis symptoms to his primary care 
physician 10 days prior to hospital admission. Group A Strep-
tococcus test was negative; the symptoms were thought to be 
consistent with the common cold and patient was prescribed 
supportive care.

Diagnosis

Vital signs on admission were as follows: temperature 39.1 °C, 
heart rate 114 beats/min, respiratory rate 32 breaths/min, blood 
pressure 163/94 mm Hg, oxygen saturation (SpO2) 100% on 
room air; weight 83 kg, body mass index (BMI) 24.8. Physi-
cal exam was notable for a Glasgow Coma Scale score of 
11 (E4V2M5), nuchal rigidity, and agitation; the patient was 
opening his eyes and looking around but was noncompliant to 
simple commands. Pupils were equal and equally reactive to 
light. Head/ears/eyes/nose/throat (HEENT) exam noted sever-
al dental caries, without any oral patches, redness, or swelling. 
Pulmonary exam was clear to auscultation, without rhonchi or 
wheezing; no lesions were seen on skin exam.

A laboratory evaluation on admission was significant for 
lactic acid level of 14.79 mmol/L, sodium 143 mmol/L, po-
tassium 3.1 mmol/L, chloride 109 mmol/L, CO2 12 mmol/L, 
blood urea nitrogen (BUN) 14 mg/dL, creatinine 1.1 mg/dL, 
glucose 74 mg/dL, calcium 7.9, anion gap 26 mmol/L, white 
blood cell (WBC) 3.5 × 103/µL (89% neutrophils, 10% lym-
phocytes, 1% monocytes), hemoglobin (Hb) 12.7 g/dL, plate-
let (Plt) 95 × 103/µL, international normalized ratio (INR) 1.6, 
prothrombin time (PT) 18.9 s. Liver function tests were normal 
except for the alkaline phosphatase of 226 IU/L. Toxicology 
screen was positive for marijuana; ethanol level was < 10 mg/
dL. CD4+ cell count drawn on admission was reported as 182 
cells/mm3 (55.2%); HIV-1 RNA was not drawn.

A CT of the head was unremarkable. Blood cultures were 
obtained and a lumbar puncture that was performed on arrival 
showed yellow/turbid cerebrospinal fluid (CSF) fluid, glu-
cose < 10 mg/dL, protein 1,185 mg/dL, WBC 2,663/µL (90% 
segs, 2% monocytes, 8% lymphocytes), negative cryptococcal 
antigen, nonreactive Venereal Disease Research Laboratory 
(VDRL) test. The Gram smear of the CSF fluid was reported 
to be growing gram-negative diplococci and Neisseria menin-
gitidis was suspected

Treatment

The patient was transferred to the intensive care unit (ICU) 

and empiric vancomycin 15 mg/kg intravenous (IV) every 12 h 
(q12h), ceftriaxone 2 g IV q12h, ampicillin 2 g IV q4h, acyclo-
vir 10 mg/kg IV q8h, and dexamethasone 10 mg IV q6h were 
initiated. The patient was intubated shortly after ICU admis-
sion due to increased difficulty breathing.

Follow-up and outcomes

On the morning after admission, the patient had a sudden drop 
in blood pressure, followed by a pulseless electrical activity 
(PEA) arrest with a return of spontaneous circulation after two 
rounds of cardiopulmonary resuscitation (CPR). He required 
vasopressors after return of circulation. After this event, pa-
tient’s pupils were dilated and non-reactive. A repeat CT of 
the head showed increased edema bilaterally, increased efface-
ment of basil cisterns, and mild increase in temporal horns. 
The patient was unresponsive on physical examination. The 
EEG indicated the complete suppression of activity and the 
patient expired on day 2 of hospitalization.

After the patient’s death, blood and CSF cultures were re-
ported as positive for H. influenzae and were sent to the state 
laboratory, where the organism was further classified as NTHi, 
biotype I. Susceptibility analysis was not performed; however, 
according to the institution’s antibiotic susceptibility surveil-
lance report, 66% of H. influenzae isolates were susceptible 
to ampicillin, with recommendations for a second/third gen-
eration cephalosporin for resistant isolates. The final autopsy 
report identified the patient’s cause of death as complications 
of sepsis and meningitis caused by NTHi. Challenges in our 
case included patient’s late presentation, fast decline, and lack 
of susceptibility report of the NTHi strain.

Discussion

Prior to implementation of routine Hib vaccination, < 20% of 
invasive H. influenzae infections were due to NTHi. Recent 
national surveillance reports in the USA and Europe, however, 
indicate that NTHi is responsible for up to 90% of invasive H. 
influenzae infections [2-7]. Although the highest incidence of 
invasive NTHi disease is in infants and older (> 65 years) indi-
viduals, immunocompromised persons and those with chronic 
respiratory conditions are also at risk. Overall, pneumonia is 
the most common clinical presentation of invasive NTHi, in-
creasing with age and occurring primarily in older adults with 
underlying respiratory conditions. Sepsis is the most common 
clinical presentation of invasive NTHi in neonates, and menin-
gitis is common in older infants and children.

Although pediatric NTHi-induced meningitis is thorough-
ly elucidated in the literature [8-14], cases in adults are not as 
well described. Cases of non-fatal NTHi meningitis were ini-
tially described in 1982 in six adult patients with trauma (five 
of six) and diabetes (one of six) as underlying conditions [15]. 
In 1992, a case of non-fatal NTHi meningitis and bacteremia 
was described in a 54-year-old female with a history of chronic 
sinusitis and cerebrospinal rhinorrhea [16]. A surveillance pro-
gram of H. influenzae in the USA (1989 - 2008) identified 144 
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CSF isolates in persons ≥ 18 years of age, but details regarding 
their clinical course were not reported [12]. Additionally, epi-
demiology studies conducted in Canada and Australia reported 
two and four cases of CNS infection with NTHi, respectively, 
but the age of the patients and their clinical course were not 
reported [5, 6].

This is the first report of fatal, invasive NTHi disease in a 
PLWH. Although our patient was infected with HIV, his CD4+ 
cell count prior to admission was 1,782 cells/mm3 (54%) with 
an undetectable and HIV-1 RNA level; therefore, he was not 
considered to be immunosuppressed. On admission, the pa-
tient’s CD4+ cell count was dramatically lower at 182 cells/
mm3, likely a reflection of the low WBC count of 3.5 × 103/
µL. His CD4%, however, was stable at 55.2%, and given that 
CD4% is the best prognostic measure with least variability on 
repeated measures in HIV infection [17-19], we do not think 
that our patient was immunocompromised.

The pathogenesis of meningitis caused by NTHi is differ-
ent in children compared to adults. Whereas in children the 
seeding of the meninges results from hematogenous spread 
of the organism, contiguous dissemination is thought to be 
the most common mechanism of H. influenzae meningitis in 
adults, with most common predisposing factors in adults be-
ing sinusitis, otitis media, or a CSF leak [20]. Our patient was 
33 years old at the time of presentation, which is not a typical 
age for meningitis due to NTHi. He did, however, present with 
symptoms of nasopharyngitis to his primary care physician 10 
days prior to admission, which may have been a predisposing 
factor for meningitis.

H. influenzae strains are differentiated by biotyping, a 
method that identifies the presence of three biochemical fea-
tures: ornithine decarboxylation, indole production, and urea 
hydrolysis. Whereas most Hib strains are either biotype I or II, 
NTHi strains are mainly distributed among biotypes II through 
VI [20]. Clear clinical correlations between biotypes and most 
infections caused by NTHi are lacking. Some earlier data sug-
gest that NTHi biotype IV correlates to many genital isolates 
from women and blood isolates from neonates and women 
with postpartum sepsis; whereas, NTHi biotype I isolates fre-
quently cause pneumonia [21-23]. A Canadian surveillance 
study of invasive H. influenzae isolates reported that 66% of 
cases were caused by NTHi and biotype II was the most com-
mon biotype among the nontypeable strains [5]. Our patient’s 
NTHi strain was identified as biotype I, which may reflect the 
circulating strain of NTHi in our community.

The most common mechanism of β-lactam resistance 
in NTHi is via β-lactamase production, with varying global 
prevalence of 10-25% in most regions (South Africa, Europe, 
USA, Canada, Central America, South America) [24-29] and 
up to 55% in some Asian countries (Taiwan, Vietnam, Japan, 
South Korea) [30-34]. Although TEM-type extended-spec-
trum β-lactamases (ESBLs) have not yet been detected in H. 
influenzae, the possibility of broader spectrum β-lactamases 
emerging in H. influenzae cannot be excluded. Another, more 
worrisome resistant H. influenzae strains, are the β-lactamase-
negative ampicillin resistant (BLNAR) isolates that are re-
sistant to ampicillin. Although in the USA and many European 
countries there have been few or no reports of BLNAR strains, 
some regions such as Taiwan, Vietnam, South Korea, Spain, 

Poland, France, Portugal, and Sweden have reported increased 
prevalence of BLNAR strains, with reported prevalence rang-
ing from 12.8% (Poland) to 56% (Spain) and increasing mini-
mum inhibitory concentrations (MICs) for cefuroxime (up to 
16 µg/mL) and cefotaxime (up to 4 µg/mL) [30, 32, 33, 35-
41]. Because regular surveillance of NTHi is absent in most 
regions and microbiological workup of NTHi is often absent 
or restricted to a nitrocefin test for β-lactamase production, 
the prevalence of BLNAR strains is likely underestimated 
or unknown [1]. Our patient was initially thought to have N. 
meningitidis meningitis after the laboratory preliminary identi-
fied gram-negative diplococci in the CSF Gram stain. He was 
initiated on an antimicrobial regimen that included ceftriaxone 
as well as ampicillin. After the patient’s death, NTHi was iso-
lated from the blood and CSF but susceptibility testing was not 
reported by the institution. It is unlikely that this was a case 
of a BLNAR NTHi and if this was a case of a β-lactamase-
producing NTHi strain, ceftriaxone should have been effective 
therapy for the patient.

Unfortunately, our patient expired within 24 h of hospi-
talization after suffering a PEA and subsequent complete sup-
pression by EEG. The overall case fatality ratio (CFR) for 
invasive NTHi disease has been estimated to be 12-22% [42-
47]. Invasive NTHi disease has been associated with a higher 
risk of death compared to Hib, with an age-adjusted odds ratio 
for death of 2.4 (95% confidence interval (CI): 1.9 - 3.1; P < 
0.0001) overall, 3.3 (95% CI: 1.5 - 7.5; P = 0.004) for pneumo-
nia, 3.3 (95% CI: 1.5 - 7.5; P = 0.004) for bacteremia, and no 
significant difference reported for meningitis [1].

Learning points

Our case of a 33-year-old man with HIV infection, albeit 
seemingly non-immunocompromised, highlights the impor-
tance of NTHi strains causing significant and potentially fatal 
invasive disease in adults. This organism should be taken into 
consideration as a potential pathogen that can cause meningitis 
and bacteremia, even in previously healthy individuals. In the 
post-Hib vaccine era, continuous monitoring of NTHi strains 
is important to detect changes in the epidemiology and resist-
ance patterns of this pathogen.
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