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Case Report
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We present two cases of bacterial meningitis caused by Haemophilus influenzae type b (Hib) which developed a few days after
conjugate Hib vaccination. This phenomenon of postimmunization provocative time period is reviewed and discussed. These cases
serve as a reminder to clinicians of the risk, albeit rare, of invasive Hib disease in the short period after successful immunization.

1. Introduction

Haemophilus influenzae type b (Hib) was the leading cause
of bacterial meningitis in children worldwide until the
introduction of the Hib conjugate vaccine in the early
1990s [1]. Since then, the incidence of Hib disease has
declined dramatically in high-income countries and virtually
eliminated in parts of the United States and Europe [1].

In 1994, the Hib-conjugated vaccine was introduced into
the Israeli National Immunization Program. In 1997, a four-
dose vaccine schedule was adopted, given at 2, 4, 6, and
12 months of age. Prospective surveillance estimated that
vaccine effectiveness was 95% (95% CI 92-96%) against any
invasive disease and 97% (95% CI 93-98%) against bacterial
meningitis [2].

Nevertheless, over the past 20 years, there have been some
reports of invasive Hib disease within a short period after
administration of the vaccine [3-5]. This report describes
two children in whom Hib meningitis developed a few
days after vaccination. These cases serve as a reminder for
clinicians of a phenomenon of elevated risk for infection
and apparent vaccine failure in the short period after Hib
immunization.

2. Case Reports

2.1. Case 1. A 10-week-old girl presented to another hospital
with fever, refusal to eat, grunting respirations, and hyper-
tonicity of 48-hour duration. All symptoms began one day
after she had received the first dose of the combination
Infanrix-IPV+Hib vaccine (a combined vaccine against
diphtheria, tetanus, pertussis, polio, and Hib infections). Her
parents reported that she had been perfectly healthy the day
before vaccination.

Past medical history revealed that the patient had been
born at 31 weeks’ gestation after premature rupture of the
membranes; maternal fever was documented during delivery.
She was hospitalized in the neonatal intensive care unit
and treated with empiric antibiotics for 3 days pending
blood culture results. The rest of her hospitalization was
uneventful, and she was discharged at the age of 5 weeks in
good medical condition.

At the present admission to the other hospital, bac-
terial meningitis was suspected on the basis of abnor-
mal cerebrospinal fluid (CSF) cell count (2358/mm?,
with neutrophil predominance 60%), protein, and glucose
(235mg/dL, 1mg/dL, resp.) despite negative findings on
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direct microscopy of a CSF sample. Empiric treatment with
ceftriaxone, vancomycin, and dexamethasone was started.
Two days later, both blood and CSF cultures grew Haermo-
philus influenzae, which was identified as type b using latex
agglutination-based antigen detection test. The patient’s
clinical status gradually improved over the next 4 days,
when a secondary fever was noted in addition to new-onset
seizures. Treatment with phenobarbital was initiated, and the
patient was transferred to our tertiary medical center.

At admission to our department, magnetic resonance
imaging (MRI) study revealed subdural fluid collections in
the posterior fossa and around the hemispheres. Given the
patient’s clinical and neurological deterioration as well as the
high levels of inflammatory markers, a tentative diagnosis of
subdural empyema was made. The patient was transferred
to the neurosurgery department where she underwent
bilateral craniotomy. Findings included a subdural empyema
with severe brain edema. The empyema was drained. The
antibiotic treatment was continued and combined with
anticonvulsant and supportive treatment, leading to gradual
improvement.

The patient was discharged from our institute after
20 days, during which she received ceftriaxone. On her
discharge, she was clinically stable and had normal findings
on neurologic examination except for mild hypertonicity of
the left arm and mild left torticollis. On follow-up visits, 2
months later and at age 1 year, brainstem-evoked response
audiometry (BERA) was within normal range. There was a
mild global developmental delay with normal findings on
neurologic examination.

2.2. Case 2. A 5-month-old boy presented to our hospital
with fever, apathy, vomiting, and diarrhea of 24-hour
duration. All symptoms began 6 days after he received the
second dose of the Infanrix-IPV+Hib vaccine. His parents
reported that he had been perfectly healthy on the day before
vaccination.

Past medical history was unremarkable. The patient was
born after a normal term pregnancy and vaginal delivery. He
received the first dose of Infanrix-IPV+Hib vaccine at age of
2 months without adverse events.

At admission, the patient was febrile and apathetic, with
grunting respiration and a bulging fontanel. Lumbar punc-
ture revealed a white blood cell count of 4,000 cells/mm?,
95% segmented neutrophils, and glucose level of 8.4 mg/dL
(protein level was not calculated because of technical
problem). Gram staining of the CSF was negative. Empiric
treatment with ceftriaxone, vancomycin, and dexamethasone
was started. After 36 hours, blood culture grew Haemophilus
influenzae, which was later identified as type b using latex
agglutination-based antigen detection test.

Over the next days, the patient continued treatment with
ceftriaxone, with gradual improvement. BERA study was
normal. He was discharged home after 11 days in excellent
condition, with no neurologic deficits.

3. Discussion

The Hib vaccine targets the organism’s capsular polysac-
charide, polyribosylribitol phosphate (PRP). To increase
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immunogenicity and induce immune memory, several con-
jugate vaccines were developed through covalent linkage of
PRP to a carrier protein. Four conjugated vaccines were
found safe and were introduced into routine immunization
programs worldwide [1].

While the introduction of conjugate vaccine against Hib
has had a substantial impact on Hib infection, over the past
20 years, sparse reports of cases of invasive disease after
Hib vaccination have been published [3-5]. Booy et al. [3]
investigated all cases of invasive Hib infection that occurred
over a 3-year period in children in the United Kingdom after
they received at least one dose of the Hib-conjugate vaccine.
They identified two kinds of vaccine failures: apparent (early)
and true (late). True failures were defined as Hib invasive
disease occurring either >1 week after a child up to the age
of 12 months received at least two doses of the vaccine, or >2
weeks after a single dose was received by a child >12 months
of age. Hib invasive infections that occurred within one week
after the administration of one or two doses of vaccine were
considered apparent vaccine failures. Thus, in the present
report, both cases represent apparent (early) vaccine failures.

The “apparent vaccine failure” was a known phe-
nomenon of the early polysaccharide vaccine [6], but rela-
tively rare when attributed to conjugate vaccine. In Booy’s
work [3], they reported of 46 apparent vaccine failures out of
the 164 cases of invasive disease among the entire population
of United Kingdom vaccinated children. Singleton et al.
reviewed data from Alaska’s Statewide Disease Surveillance
conducted during 1980-2004 [4]. Study population included
103,000 children younger than 10 years of age. They reported
of 3 early vaccine failures out of 44 cases of invasive disease in
immunized children. Cowgill et al. reviewed hospitalization
data of a main district hospital in Kenya and reported of 24
cases of invasive disease in immunized children, 12 of them
early failures [5].

Already in 1901, Wright [7] coined the term “negative
phase” to describe the decrease in bactericidal activity;
he observed 1 to 21 days after administration of typhoid
vaccine. This phenomenon of postimmunization provocative
disease was also confirmed in early studies of conjugated
and unconjugated Hib vaccines which reported that subjects
with preexisting anticapsular antibodies showed a decrease
in antibody concentrations after immunization [8, 9]. The
nadir in antibody decline was reached 2-3 days after
immunization, and concentrations normalized by day 7.
The magnitude of the decline was negatively correlated
with the preimmunization concentration [9]. This decrease
is presumed to occur with all 4 available Hib conjugate
vaccines [9]. Some authors attributed these findings to the
formation of a complex between the vaccine antigens and
the preexisting serum antibodies, which induces a transient
decline in antibody concentration [10]. This could pose
a risk of invasive disease if it occurs during a period of
asymptomatic colonization with Hib [10].

In order to understand whether the individual having
received the Hib vaccine is adequately protected against
the organism, the level of anti-PRP antibodies should be
assessed. The exact mechanism underlying the invasive
infection in our patients could not be determined because



Case Reports in Infectious Diseases

the concentration of Hib antibodies was not measured in
either case before or after immunization. However, these
cases are reported to serve as a reminder to clinicians of
the risk, albeit rare, of invasive Hib disease in the short
period after successful immunization. Clinicians should bear
this possibility in mind when starting empiric antibiotic
treatment in children who present with signs of infection
within a week of receiving the vaccine. Large-scale studies
that focus on this time frame are still needed.

References

[1] J. Eskola, “Foresight in medicine: current challenges with
Haemophilus influenzae type b conjugate vaccines,” Journal of
Internal Medicine, vol. 267, no. 3, pp. 241-250, 2010.

[2] R. Dagan, D. Fraser, M. Roitman et al., “Effectiveness of a
nationwide infant immunization program against Haemophi-
lus influenzae b,” Vaccine, vol. 17, no. 2, pp. 134-141, 1999.

[3] R. Booy, P. T. Heath, P. E. M. Slack, N. Begg, and E. Richard
Moxon, “Vaccine failures after primary immunisation with
Haemophilus influenzae type-b conjugate vaccine without
booster,” The Lancet, vol. 349, no. 9060, pp. 1197-1202, 1997.

[4] R. Singleton, L. Hammitt, T. Hennessy et al., “The Alaska Hae-
mophilus influenzae type b experience: lessons in controlling
a vaccine-preventable disease,” Pediatrics, vol. 118, no. 2, pp.
e421-e429, 2006.

[5] K.D. Cowgill, M. Ndiritu, J. Nyiro et al., “Effectiveness of Hae-
mophilus influenzae type b conjugate vaccine introduction
into routine childhood immunization in Kenya,” The Journal
of the American Medical Association, vol. 296, no. 6, pp. 671—
678, 2000.

[6] M. T. Osterholm, J. H. Rambeck, K. E. White et al., “Lack of
efficacy of Haemophilus b polysaccharide vaccine in Minneso-
ta,” The Journal of the American Medical Association, vol. 260,
no. 10, pp. 1423-1428, 1988.

[7] A. E. Wright, “On the changes effected by anti-typhoid inoc-
ulation in the bactericidial power of the blood; with remarks
on the probable significance of these changes,” The Lancet, vol.
158, no. 4072, pp. 715-723, 1901.

[8] C. D. Marchant, E. Band, J. E. Froeschle, and P. H. McVerry,
“Depression of anticapsular antibody after immunization
with Haemophilus influenzae type b polysaccharide-diphtheria
conjugate vaccine,” Pediatric Infectious Disease Journal, vol. 8,
no. 8, pp. 508-511, 1989.

[9] R. S. Daum, G. R. Siber, G. A. Ballanco, and S. K. Sood,
“Serum anticapsular antibody response in the first week after
immunization of adults and infants with the Haemophilus
influenzae type b-Neisseria meningitidis outer membrane pro-
tein complex conjugate vaccine,” Journal of Infectious Diseases,
vol. 164, no. 6, pp. 1154-1159, 1991.

[10] S. K. Sood and R. S. Daum, “Disease caused by Haemophilus
influenzae type b in the immediate period after homologous
immunization: immunologic investigation,” Pediatrics, vol. 85,
no. 4, part 2, pp. 698-704, 1990.



	Introduction
	Case Reports
	Case 1
	Case 2

	Discussion
	References

