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ABSTRACT

Haemophilus influenzae (Hi) causes invasive disease. There are encapsulated strains, such as 
serotype b (Hib), and non-typeable strains (NTHi). One year after the outbreak of the COVID-19 pandemic, 
the number of cases increased.

In this report we describe the clinical and epidemiological characteristics of children hospitalized with 
invasive Hi disease (July 2021-July 2022). There were 14 cases; 12 were previously healthy children. 
Isolations: Hib (n = 6), Hi serotype a (n = 2), NTHi (n = 5); 1 case was not typified. Median age: 8.5 months 
(IQR: 4–21). Manifestations: meningitis (n = 5), pneumonia (n = 6), cellulitis (n = 2), arthritis (n = 1). 
Incomplete Hib immunization was observed in 9 children.

Invasive Hi disease increased 2.5 times from previous years. These data suggest the reemergence of 
Hib due to a decline in vaccination coverage and an increase in other non-b-type Hi serotypes.
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INTRODUCTION
T h e r e  a r e  2   t y p e s  o f  H a e m o p h i l u s 

in f luenzae   (H i ) :  encapsula ted and non-
encapsu la ted  o r  non - t ypeab le   (NTH i ) . 
Haemophilus influenzae type b (Hib) is the most 
virulent encapsulated serotype and causes 
invasive disease, such as meningitis, pneumonia 
and epiglottitis, in areas where vaccination 
coverage is inadequate. Children who did not 
receive the Hib vaccine are at a higher risk for 
invasive disease, as are those with other risk 
factors, such as immunosuppression, tobacco 
exposure, lack of breastfeeding, overcrowding, 
attendance to a daycare center, and a low 
socioeconomic status.1

Hib was an important cause of invasive 
disease in children in the pre-vaccine era. 
In Argentina, before the introduction of Hib 
vaccinat ion,  i t  was the leading cause of 
documented bacterial meningitis in children 
under 5.2 Since the introduction in 1998 of the Hib 
vaccine in the immunization schedule, the number 
of cases decreased significantly, with a national 
rate of less than 0.1 cases/100 000 inhabitants 
that remained stable from 1999 to 2011.3 In areas 
with routine vaccination, the prevalence of Hi has 
decreased, and the ecological niche of NTHi has 
increased.4,5 NTHi is generally less virulent and 
causes mild upper respiratory tract infections; 
occasionally, it may cause invasive disease in 
immunocompromised individuals.1

As a consequence of the COVID-19 pandemic, 
it has been estimated that at least 25 million 
children under 1 year of age did not receive their 
vaccines as per schedule in 2020, and at least 
17 million children did not receive any vaccines 
at all.6 In Argentina, in 2020, vaccination fell by 
64.2%; and the administration of the first dose of 
the pentavalent vaccine decreased by 74.9%.7

In the past year, in our hospital, we observed 
an increase in cases of invasive Hi disease 
compared to previous years. Our objective is 
to describe the clinical and epidemiological 
characteristics of 14 cases of invasive Hi 
disease in hospitalized children, their clinical 
presentation, immunization status, and course 
over treatment.

METHODOLOGY
This was a descriptive, cross-sectional, and 

retrospective study. Children under 18 years 
of age diagnosed with invasive Hi disease 
hospitalized at the Hospital General de Niños 
Pedro de Elizalde between July 1st, 2021 and July 
31st, 2022 were included.

Patients were found using the microbiology 
records based on Hi isolation. The following 
variables were recorded: date of admission, age, 
sex, origin, clinical source of infection, history, 
vaccination, course, complications at discharge, 
cerebrospinal fluid (CSF) findings, and culture 
from other sterile sites.

Figure 1. Temporal distribution of cases of invasive diseases
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Invasive disease was defined as the isolation 
of Hi in sterile sites (CSF, blood, joint, pleural, 
pericardial fluid) and complete Hib vaccination for 
the patient’s age, as referenced.1

Data were analyzed using the EpiInfo software, 
version 7.2. The variables were described using 
proportions and their respective 95% confidence 
intervals (CIs). Continuous variables were described 
as average and standard deviation or as median 
and interquartile range, as appropriate.

Ethical considerations
A written informed consent was obtained from 

the parents of all patients included in the study.

CASE REPORTS
A total of 14 children were diagnosed with 

invasive Hi disease. Most cases occurred during 
the winter months (Figure 1). Children’s median 
age was 8.5 months (IQR: 4–21). The following 
Hi strains were isolated: 6 cases of Hib, 5 cases 

of NTHi, 2 cases of Hi serotype a (Hia), and no 
typing in 1 case. Five children had been fully 
vaccinated for their age. Tables 1 and 2 describe 
the patients’ characteristics. The most frequent 
clinical manifestations in patients in whom Hib 
was isolated were meningitis and cellulitis.

Among the patients with NTHi, 4 had a 
pulmonary source of infection; of these, 3 had 
co-infections: 1 case of necrotizing pneumonia 
with isolation of Streptococcus pneumoniae 
and NTHi in the pleural fluid; a girl with bifocal 
pneumonia and co-infection with respiratory 
syncytial virus (RSV); and 1 neonate with co-
infection with rhino/enterovirus.

Invasive Hia disease was observed in 
2 cases. The first case was a healthy 4-month-
old infant with severe meningitis. The other case 
was a child diagnosed with non-progressive 
encephalopathy who developed pneumonia and 
had a favorable course.

All patients with invasive disease underwent 

Table 1. Clinical and microbiological characteristics of patients with invasive Haemophilus influenzae 
disease

Id	 Sex	 Age	 Healthy	 Origin	 ST	 Isolation	 Source	 CSF	 CO-INF.	 COMPL.
		  (m)				    		  cel./gluc./prot.	 	

1	 M	 4	 Yes	 PBA	 Hia	 BC and CSF	 Meningitis	 7300/2/2.5	 No	 Subdural empyema
2	 F	 11	 Yes	 PBA	 Hib	 BC	 Arthritis	 N	 No	 No
3	 M	 96	 Yes	 PBA	 Hib	 BC	 Pneumonia with effusion	 NR	 No	 No
4	 F	 8	 Yes	 PBA	 Hi	 CSF	 Meningitis		  No	 Subdural empyema
5	 M	 21	 Yes	 PBA	 Hib	 BC	 Facial cellulitis	 N	 No	 No
6	 M	 7	 Yes	 CABA	 Hib	 CSF and BC	 Meningitis	 2200/< 2/1.3	 No	 Cerebral ischemia
7	 M	 74	 NS	 PBA	 Hia	 BC	 Pneumonia with empyema	 NR	 No	 No
8	 F	 5	 Yes	 PBA	 Hib	 BC	 Preseptal cellulitis	 N	 No	 No
9	 M	 9	 Yes	 PBA	 NTHi	 BC and CSF	 Meningitis	 1700/< 2/2	 No	 No
10	 F	 20	 Yes	 PBA	 NTHi	 BC	 Pneumonia	 10/73/0	 RSV (IIF)	 No
11	 M	 4	 Yes	 CABA	 Hib	 CSF and BC	 Meningitis	 4400/37/1	 No	 Subdural empyema
12	 M	 24	 Yes	 CABA	 NTHi	 PF	 Necrotizing pneumonia	 NR	 Spn (CC)	 No
13	 F	 0.1	 DiGeorge	 PBA	 NTHi	 BC	 Pneumonia	 N	 No	 No
14	 M	 0.1	 Yes	 PBA	 NTHi	 BC	 Pneumonia	 N	 RV (PCR)	 No

Id: identification, M: male, F: female, m: months,
PBA: province of Buenos Aires, CABA: the City of Buenos Aires, NS: neurological sequelae,
ST: serotype, Hia: Haemophilus influenzae a, Hib: Haemophilus influenzae b, Hi: Haemophilus influenzae,  
NTHi: non-typeable Haemophilus influenzae, PF: pleural fluid,
BC: blood culture, CSF: cerebrospinal fluid, cel.: cells/mm3, gluc.: glucose (mg/dL), prot.: proteins (g/L),  
CO-INF.: co-infection, RSV: respiratory syncytial virus, Spn: Streptococcus pneumoniae, RV: rhino/enterovirus, COMPL.: 
complications, NR: not reported, N: normal,
IIF: indirect immunofluorescence,
PCR: polymerase chain reaction, CC: conventional culture.
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immunological assessment that was normal 
for age in all patients, except in 2 of the cases 
in which NTHi was isolated: in 1, DiGeorge 
syndrome was suspected and the other case was 
under study.

All patients were treated with ceftriaxone; for 
a median of 18 days (IQR: 14–24) in the case of 
meningeal presentation and for 14 days (IQR: 
10–22) in the rest. Children with meningitis 
received dexamethasone for 48 hours. Six 
patients required intensive care. No patient 
died. Of the 5 cases with meningeal forms, 4 
had complications during hospitalization and are 
receiving follow-up for long-term neurological 
sequelae.

DISCUSSION
A total of 14 cases of invasive disease are 

described in this report; Hib was isolated in 6. 
The 2 cases of Hib meningitis were younger than 
1 year and developed sequelae, as described in 
the bibliography.1

During 2018, 2019, and 2020, 6, 5, and 
3 cases of invasive Hi disease were diagnosed 
in our hospital, respectively; Hib was isolated in 
5, 2, and 2 cases, respectively. The 14 cases 
described in our study in the course of 13 months 
represent a 2.5-fold increase in the frequency of 
invasive disease from previous years.

In Argentina, the number of Hi isolations in 
invasive disease in the past 5 years has been 
decreasing: 202 cases in 2016, 151 in 2019, 
and 49 in 2020. The predominant serotype in 
children under 2 years of age is NTHi, followed 
by Hib and Hia.8 In the Caucasian population 
of North America and Europe, Haemophilus 

influenzae serotype f (Hif) is the most common 
cause of invasive disease in adults. In neonates, 
immunocompromised and older adults, NTHi is 
prevalent.4

In our study, most children had not completed 
their Hib vaccination schedule. As a consequence 
of the COVID-19 pandemic, at least 17 million 
children did not receive any vaccination,6 and 
the worldwide coverage with 3 doses of the Hib 
vaccine by 2022 was 70%.9 According to data 
from the National Ministry of Health, in Argentina, 
during 2020, the pentavalent vaccination coverage 
at 6 months old dropped 10% compared to 2018.10

In our study, 36% (n = 5) corresponded to 
NTHi. As observed in other countries, the cases 
of invasive disease due to NTHi, have increased 
in Argentina. In Canada, they increased by 
5.6% during 2014–2018 at the expense of NTHi 
in most cases, and of Hia and Hif to a lesser 
extent.11 In the United States, NTHi is the most 
frequent cause of invasive Hi disease across all 
age groups.1 In our series, NTHi was isolated in 
5 patients, 2 were neonates and 2 had suspected 
immunodeficiency.

Hia was isolated in 2 children; this type has 
re-emerged as a cause of meningitis in aboriginal 
children in North America12 and has replaced 
Hib as the major cause of invasive disease in 
these populations. In our series, the child with 
meningeal source had a severe course similar to 
Hib, as described by other authors.1,4,12

During the pandemic, many children did not 
receive the corresponding vaccines for their age. 
According to the data described here, on the one 
hand, Hib has reemerged as a consequence of 
the drop in coverage and, on the other hand, other 

Table 2. Haemophilus influenzae serotypes and relationship with Hib vaccination and source of infection

Haemophilus influenzae serotype		  Hib vaccination		  Sources of infection

	 Complete		  Incomplete	

Hib (n = 6)	 1		  5	 Meningitis n = 2
				    Cellulitis n = 2
				    Arthritis n = 1
				    Pneumonia n = 1

Hia (n = 2)	 1		  1	 Meningitis n = 1
				    Pneumonia n = 1

NTHi (n = 5)	 3		  2	 Pneumonia n = 4
				    Meningitis n = 1

Hib: Haemophilus influenzae type b, Hia: Haemophilus influenzae type a, NTHi: non-typeable Haemophilus influenzae.
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virulent non-b-types of Hi appear to be increasing, 
as has been reported in other countries.

It is worth emphasizing the importance of 
completing and recovering vaccination schedules 
to  prevent  the reemergence of  vacc ine-
preventable diseases, as well as encouraging the 
development of new vaccines that expand coverage 
to other causative serotypes likely to emerge.

The importance of our study lies in alerting 
the medical community of the reemergence of 
this infection. Given the retrospective nature of 
our study, it limitation is that it underestimates the 
frequency of late detection sequelae and other 
immunological alterations. In addition, we did not 
assess demographic variables that may have 
impacted disease incidence.

CONCLUSIONS
A total of 14 cases of invasive disease were 

observed over 13 months, 5 had a meningeal 
source and 9 had not completed their vaccination 
schedule. There has been a 2.5-fold increase in 
invasive Hi disease compared to the years before 
the COVID-19 pandemic. n
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