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Invasive Haemophilus influenzae disease in Northwestern Ontario 
First Nations communities: Case Series 

We present clinical and microbiological data of 5 pediatric cases 
of invasive Haemophilus influenzae disease, which occurred over 
a period of 10 months in the service area of a regional hospital of 
Northwestern Ontario. Four cases of invasive H. influenzae type 
a (Hia) disease presented either as meningitis, non-complicated 
and complicated pneumonia, or soft tissue infection in children 
between 7 months and 6 years of age. Although the cases were 
from different communities with no known common exposure, 
the Hia isolates demonstrated similar phenotypic and genotypic 
characteristics. One case of invasive disease due to nontypeable 
H. influenzae (NTHi) presented as chorioamnionitis in an adoles-
cent. The data emphasize the significance of Hia and NTHi as a 
cause of serious disease in Indigenous communities.
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Introduction 

In the post-Haemophilus influenzae type b (Hib) 

vaccine era, the prevalence of non-Hib bacteria 

in the etiology of invasive H. influenzae disease 

has increased 1. Since 2002, invasive H. influen-

zae type a (Hia) disease is consistently present 

in First Nations communities of Northwestern 

Ontario 2,3. As part of our continuing surveillance 

of invasive H. influenzae disease, during the pe-

riod of 10 months, from May 2018 to March 

2019, we identified 5 new pediatric cases. 

Study setting 

The Sioux Lookout Meno Ya Win Health Centre 

(SLMHC) serves a population of 31,700 in North-

western Ontario including 26 remote fly-in com-

munities; 82% of the population is First Nations 
4. Primary care and public health services are 

provided by in-community nurses supported by 

a physician who visits one week per month and 

provides daily telephone contact when not in 

community. Emergency physician telephone 

support is provided 24/7 by the physician prac-

tice based in Sioux Lookout. Patients are triaged 

for treatment in community or flown to a general 

hospital or a tertiary care centre, depending on 

their severity. Serology and microbiology speci-

mens collected in the nursing station are trans-

ported the SLMHC laboratory for processing.  

Methodology 

The cases of invasive H. influenzae disease 

were identified based on H. influenzae isolation 

from normally sterile body sites (blood, cerebro-

spinal fluid). Demographic and clinical data were 

retrospectively collected from the SLMHC hospi-

tal charts and their primary care medical records.  

Identification of H. influenzae was done using 

standard methods and confirmed by 16S riboso-

mal RNA sequencing; serotyping was performed 

by both bacterial agglutination test and PCR to 

detect serotype-specific genes; clonal analysis 

of H. influenzae isolates was done by multilocus 

sequencing typing (MLST) in the National Micro-

biology Laboratory (NML) as previously de-

scribed 3. Detection of β-lactamase and antibi-

otic susceptibility testing were performed in the 

NML using DrySlide nitrocefin reagent (BBL,

Becton Dickinson, Oakville, Ontario, Canada)

and the disk diffusion method following the Clin-

ical and Laboratory Standards Institute guide-

lines 5, respectively.

The age-specific population information (as of

July 31, 2017) for the catchment population of

SLMHC was derived from provincial health card

number registry data as represented in the elec-

tronic medical records.

The SLMHC Research Review and Ethics Com-

mittee and Lakehead University Research Eth-

ics Board approved this study.

Description of Cases (Table)

Case #1 was a 7-month-old girl who was born

small for gestational age at 36 weeks, presented

to a community health centre with lethargy, fe-

ver, irritability and vomiting. The patient was

transferred to a tertiary care regional hospital for

a full septic workup, including a lumbar punc-

ture, which demonstrated cloudy cerebrospinal

fluid, which was culture positive for Hia. Intrave-

nous ceftriaxone and vancomycin were adminis-

tered, and the infant recovered well with some

mild sensorineural hearing loss, which normal-

ized at 6-month follow up.

Case #2 was a 17-month-old boy who presented

to community health centre with fever and a

cough. The child had a chest x-ray, which

showed a bilateral pneumonia. Blood cultures

grew Hia. Treatment with intravenous ceftriax-

one took place as an outpatient in his commu-

nity. Radiographic and clinical follow up data

were not available.

Case #3 was an adolescent pregnant female

who presented at near-term gestation with evi-

dence of fetal distress by electronic fetal moni-

toring and delivered a healthy female infant with

normal APGAR scores. The pregnancy had

been complicated by gestational diabetes, ane-

mia and opioid use disorder. Maternal blood cul-

tures were positive for nontypeable H. influen-

zae (NTHi). The infant did well post partum.

Case #4 was a previously healthy 2-year-old girl

who presented with a purulent soft tissue
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infection of the left ankle, following a 4-day his-

tory of increasing foot pain and non-ambulation.

She was transferred to SLMHC for a surgical

evacuation of the abscess and initiation of ceftri-

axone and vancomycin. Hia was isolated from

abscess and blood. She was subsequently

transferred to a regional pediatrics service for

assessment of her delayed postoperative ambu-

lation. The MRI found no evidence of bone or

joint involvement and she made a complete re-

covery.

Case #5 was a previously healthy 6-year-old boy 

who presented to a community health centre 

with abdominal pain, fever and vomiting follow-

ing a 10-day history of cough, rhinorrhea and 

feeling unwell. The child was transferred to a re-

gional pediatrics service for the diagnosis and 

treatment of a right lower lobe pneumonia com-

plicated by an empyema. Treatment included in-

travenous ceftriaxone and salbutamol. Follow up 

at 7 months was complete.  

 

 

Table: Cases of invasive Haemophilus influenzae disease in the Sioux Lookout Meno Ya Win 

Health Centre catchment area from May 2018 to March 2019 

Case 

# 

Age 

 

Sex Ethnicity H. influenzae 

isolation site 

Serotype Biotype Sequence 

type 

Antibiotic sensi-

tivity1 

Clinical presen-

tation/ Diagnosis 

Length of 

hospital 

stay (days) 

Disease out-

come 

1 7 

months 

F First Nations CSF2 A II 929 Sensitive to all, 

β-lactamase 

negative 

Meningitis 16  Transferred 

to tertiary 

care centre; 

recovered 

2 17 

months 

M First Nations Blood A II 23 Sensitive to all, 

β-lactamase 

negative 

Pneumonia 0  Outpatient 

treatment; 

recovered 

3 15 

years 

F First Nations Blood Non-

typeable 

III 556 Sensitive to all, 

β-lactamase 

negative 

Chorioamnionitis 5 General hos-

pital; recov-

ered 

4 2 

years 

F First Nations Blood A II 23 Sensitive to all, 

β-lactamase 

negative 

Soft tissue infec-

tion (abscess), 

bacteremia 

10 Transferred 

to tertiary 

care centre; 

recovered 

5 6  

years 

M First Nations Blood A II 23 Sensitive to all, 

β-lactamase 

negative 

Pneumonia, em-

pyema 

13 Transferred 

to tertiary 

care centre; 

recovered 

1Antibiotic sensitivity testing was performed for ampicillin, penicillin, amoxicillin/clavulanic acid, ampicillin/sulbactam, 

cefaclor, cefuroxime, cefixime, ceftriaxone, cefepime, meropenem, imipenem, chloramphenicol, clarithromycin, eryth-

romycin, trimethoprim/sulfamethoxazole, levofloxacin, sparfloxacin, tetracycline. 2CSF, Cerebrospinal fluid 

 

Discussion 

H. influenzae is a human-restricted Gram-nega-

tive bacterial pathogen, which commonly colo-

nizes the nasopharynx and occasionally the 

genitourinary tract; the organism can cause local 

or invasive disease including otitis media, sinus-

itis, pneumonia, meningitis, and sepsis. Encap-

sulated forms of H. influenzae are classified into 

6 serotypes (a-f) based on antigenic character-

istics of their polysaccharide capsule; non-en-

capsulated forms are referred to as non-type-

able (NTHi). H. influenzae type b (Hib) was the 

major cause of pediatric meningitis before the in-

troduction of Hib conjugate vaccine 6. Since rou-

tine pediatric immunization against Hib started in 

Canada in the early 1990s, epidemiology of in-

vasive H. influenzae disease has significantly 

changed, with a 95% decline in incidence rates 

of Hib disease but an increase in prevalence of 

disease caused by non-Hib, especially NTHi 

strains 1. During the last 2 decades, H. influen-

zae type a (Hia) has emerged as an important 

cause of invasive disease in some areas of 

North America, with highest numbers of cases 

found in Indigenous peoples, especially in the 

Arctic 7-9. Since 2002, we have observed con-

sistent presence of invasive Hia disease in First 

Nations communities of Northwestern Ontario. 

Annual average incidence rates of invasive Hia 

disease hospitalized to SLMHC, which serves 
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these communities, were 7/100,000 in 2004-

2008 and 3.1/100,000 population in 2010-2015
2,3.

In this study, during a period of 10 months, be-

tween May 2018 and March 2019, we observed

5 pediatric cases of invasive H. influenzae dis-

ease in the SLMHC service area, including four

Hia and one NTHi. Considering that the regional

population of those ≤16 years is 9,918, the an-

nual age adjusted incidence rates reach

60.5/100,000 for all invasive H. influenzae dis-

ease and 48.4/100,000 for Hia. For the total pop-

ulation (31,698), the annual incidence rates

would be 18.9/100,000 and 15.1/100,000, corre-

spondingly. These numbers are lower than the

incidence rates in the Arctic, but unprecedented

in the rest of Canada. In Nunavut during 2000-

2012, incidence rates of invasive Hia disease

were 274.8/100,000 for children <1 year of age

and 61.2/100,000 for 1-4 years of age 9. In the

southwestern region of Alaska, annual average

incidence rates of invasive Hia disease in 2002-

2011 were 72.3/100,000 in those <5 years of

age 7. Although our data represent a short ob-

servation period, and the rates of invasive dis-

ease may greatly fluctuate from year to year, the

findings suggest a potential increase in the inci-

dence of invasive Hia disease in the region.

However, the available data do not support an

outbreak, as all the cases occurred in different

communities with no epidemiological evidence

of a common source of infection. Nevertheless,

all four Hia isolates are closely related phenotyp-

ically and genetically; they belong to biotype II

and the same clonal complex, represented by

the sequence types (ST), ST-23 and ST-929, i.e.

the most common clone circulating in North

America 10. Our ongoing studies of nasopharyn-

geal carriage in the SLMHC service area found

that 8.5% of healthy 3-5-year-old First Nations

children carry Hia 11 implying that continuing cir-

culation of Hia in communities is an underlying

reason for consistent presence of invasive Hia

disease.

The demographics of the cases of invasive Hia

disease in the SLMHC service area is

remarkably different from cases hospitalized in

2011-2018 to TBRHSC, which serves the popu-

lation of Northwestern Ontario at large. Whereas

the majority of TBRHSC cases (7 out of 9) were

seniors and adults with significant co-morbidi-

ties, including immunocompromising conditions,

two pediatric cases had risk factors for invasive

bacterial disease 12. In contrast to the SLMHC

service area with a consistent predominance of

Hia over NTHi2,3, 50% of invasive H. influenzae

cases in TBRHSC were caused by NTHi 12.

While in the past we observed both adult and pe-

diatric cases of invasive Hia disease in SLMHC,

in the present study, all cases were pediatric 2,3.

Because of the small number of cases, it is un-

certain whether this trend may represent

changes in the pathogen virulence. The role of

risk factors in this population is also unclear. In

our previous study, 5 out of 7 patients with inva-

sive Hia disease had significant underlying med-

ical conditions that potentially decreased im-

munity 2. In the present study, none of the cases

of invasive Hia disease had any conditions

known to be associated with compromised im-

munity. However, two cases were observed in

children below the age of 2 years, which is an

essential risk factor for invasive Hia disease 13.

Children ≤ 2 years do not have protective anti-

capsular antibodies, and the highest incidence

rates of invasive Hia disease have been found in

this age group 7-9.

Clinical presentations of invasive Hia disease in

our case series were similar to ones described

in literature and included severe forms such as

meningitis, bilateral pneumonia and pneumonia

with empyema as well as soft tissue infection

with bacteremia 13. All cases required antibiotic

therapy for 10 to 16 days and three required

transfer to tertiary care facilities, but all recov-

ered. All isolates were sensitive to a wide range

of antibiotics and none expressed β-lactamase;

this agrees with reports on rare occurrence of re-

sistant forms among Hia circulating in Canada 9.

Our finding of a case of chorioamnionitis in an

adolescent emphasizes the importance of NTHi

in etiology of perinatal infections and the role of
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risk factors such as gestational diabetes, anemia

and opioid use disorder. Although there is a high

risk of unfavorable outcomes of NTHi invasive

disease during pregnancy in terms of pregnancy

loss, fatality, and long-term consequences 14, in

our case, both the baby and mother recovered

without sequelae.

The First Nations communities in Northwestern

Ontario are known to experience unfavorable

social determinants of health, which facilitate the

spread of infectious disease, i.e. overcrowded

housing and lack of access to clean water 15,16.

Many of these regional communities are under

boil water advisories 17. Invasive bacterial infec-

tions are more prevalent in this population than

in the rest of the country; the incidence rates of

invasive group A Streptococcus and methicillin-

resistant Staphylococcus aureus infections are

multiples of the national rates 18-20. Regional

chiefs documented the high rate of preventable

illness with a declaration of a public health state

of emergency in 2016 21. These conditions likely

contribute to the high incidence of Hia infections

in the region.

Conclusion

These observations emphasize the significance

of Hia and NTHi as a cause of serious disease

in First Nations communities of Northwestern

Ontario and the need for developing preventive

measures such as immunization of vulnerable

population groups with a new Hia conjugate vac-

cine under development. In more general terms,

both continued surveillance of H. influenzae in

the post-Hib vaccine era and study of risk factors

of invasive disease are essential for understand-

ing reasons for increased susceptibility to seri-

ous infections among Canadian Indigenous pop-

ulations.
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