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Abstract
The immune reconstitution syndrome caused by bacillus Calmette-Guérin (BCG) was found in 4
HIV-infected children who were immunized with BCG at birth. The localized, suppurative, BCG-
related complications developed within 10 weeks after initiation of antiretroviral therapy. The
incidence rate was 2.7 cases per 100 persons (95% confidence interval, 0.7–6.7). Patients responded
well to treatment with isoniazid and rifampicin.

Immune reconstitution syndrome is an untoward manifestation of vigorous immune recovery
that develops on receipt of potent antiretroviral therapy (ART). This inflammatory reaction is
directed against pathogens causing latent or subclinical infection. It has been associated with
a variety of opportunistic pathogens, including mycobacterial organisms [1–3]. Many countries
with a high prevalence of tuberculosis, including Thailand, routinely immunize children with
bacillus Calmette-Guérin (BCG). In Thailand, all neonates receive BCG via intradermal
injection of the World Health Organization WHO reference strain (Tokyo 172), which is
produced by the Thai Red Cross Society. In addition, there is also a program to revaccinate
children at the age of 6–7 years, at the time that they enter school, if they have no vaccination
scar. The policy allows administration of BCG vaccine to newborns of HIV-infected mothers
[4], because BCG is effective in preventing tuberculosis, particularly the disseminated form
[5]. Although BCG is a live vaccine, it causes a relatively low rate of complications because
HIV-infected newborns are not yet immunosuppressed at birth. Nevertheless, because of the
latency of viable BCG bacilli, HIV-infected children are at risk for clinical manifestations of
BCG infection at any later time, including after restoration of cellular immunity against bacillus
organisms has been achieved as a result of ART.

Before antiretroviral drugs were available, there were several reports of BCG-related
complications in HIV-infected children. These were usually cases of localized disease (e.g.,
regional lymphadenitis and/or ulceration of the vaccination site) [6–9]. Disseminated disease
was a rare event. The only prospective study that used blood culture to assess the rate of
disseminated BCG disease in hospitalized HIV-infected children in Zambia found a low
prevalence rate of 0.26% [10]. In a review of the reported disseminated cases from 1980 through
1995, only 9 of 28 cases were found to have occurred in HIV-infected patients [11]. The
incidence rates of local complication varied from <2% to 24%, depending on the vaccine strain,
dose of the vaccine, and degree of immunosuppression [4]. To date, only 1 case of regional

Reprints or correspondence: Dr. Virat Sirisanthana, Div. of Infectious Diseases, Dept. of Pediatrics, Faculty of Medicine, Chiang Mai
University, Chai Mai, Thailand 50200 (vsirisan@mail.med.cmu.ac.th).

NIH Public Access
Author Manuscript
Clin Infect Dis. Author manuscript; available in PMC 2007 July 17.

Published in final edited form as:
Clin Infect Dis. 2005 October 1; 41(7): 1049–1052.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



BCG lymphadenitis following initiation of ART has been reported in the English-language
medical literature [12]. More cases may not have been reported because of the lack of facilities
to culture and identify the organism. We describe 4 children with perinatally acquired HIV
infection who received BCG vaccine at birth and who subsequently developed localized
suppurative BCG-related disease within 10 weeks after initiation of ART.

Patients and methods
From May 2002 to October 2004, we prospectively observed all 150 HIV-infected children
who started receiving ART in a national program providing access to ART at the Chiang Mai
University hospital (Chiang Mai, Thailand) and Lamphun provincial hospital (Lamphun,
Thailand). The inclusion criteria were symptomatic HIV infection with severe
immunosuppression, defined as a baseline CD4 lymphocyte percentage of ≤15%. All patients
were observed for at least 6 months after initiation of ART. Four patients were identified as
having BCG-related complications due to immune reconstitution syndrome. The incidence rate
was 2.7 cases per 100 persons (95% CI, 0.7–6.7 cases per 100 persons). Pus samples aspirated
from the abscesses or lymph nodes were cultured on Löwenstein-Jensen media. The
Mycobacterium bovis BCG strain was identified using a multiplex PCR method to detect the
RD1 deletion [13]. Clinical characteristics of individual patients are shown in table 1.

All patients received BCG vaccine at birth. Two patients received an additional vaccination at
6 and 7 years of age. The intervals between revaccination and the development of symptoms
in these 2 patients (patients 2 and 3) were 24 and 13 months, respectively. All patients had
recently started receiving potent ART consisting of either nevirapine or efavirenz in
combination with 2 nucleoside reverse-transcriptase inhibitors. The clinical manifestations
included suppurative lymphadenitis ipsilateral to the BCG vaccination site (figure 1A) and/or
abscess at the vaccination site (figure 1B). The symptoms developed within 10 weeks (range,
4–10 weeks) after the commencement of ART and occurred at the time when all patients were
responding to ART with increased CD4 lymphocyte percentages and decreased plasma HIV
RNA levels. Findings of chest radiographs obtained for all patients were normal. Mycobacterial
blood culture was performed for only 1 patient (patient 1) who was admitted to the hospital
because of high-grade fever. The culture did not reveal any organism. Aspiration of the abscess
in patient 4 was not done because of a parent’s refusal.

Discussion
We described 4 HIV-infected children who developed localized suppurative complications due
to BCG vaccination within 10 weeks after initiation of ART. All children had received BCG
vaccine at birth, as recommended by a national immunization program, and 2 children received
revaccination >1 year before the initiation of ART. The symptoms coincided with a marked
reduction in HIV RNA levels and an increase in the CD4 lymphocyte percentage. This suggests
that the suppuration may have occurred as a result of restoration of the immune response to a
previously latent BCG infection.

The incidence rates of immune reconstitution syndrome due to BCG in this report are 2% for
vaccine site abscess and 0.7% for lymphadenitis. These rates are similar to the incidence rates
of BCG complications in a non–HIV-infected population: 2.5% for vaccine site abscess and
1.1% for lymphadenitis [14]. In HIV-infected children who were not receiving ART, the
incidence rate of local BCG complications was reported to be between 2% and 24% [4].

It is unclear how best to manage HIV-infected children already immunized with BCG who are
about to receive potent ART. At present, the authors recommend close observation of the
patient during the first 3 months of ART for signs of regional or disseminated BCG infection.
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Differentiation from tuberculous lymphadenitis may be difficult, but cases of isolated axillary
glandular tuberculosis are very rare [15].

There is no guideline for the treatment of patients with immune reconstitution syndrome due
to BCG. The limited data reported for BCG adenitis in HIV-noninfected infants might be
applicable. In a randomized, controlled trial, it was demonstrated that drainage of pus (e.g., by
needle aspiration) resulted in more-rapid rates of healing [16]. M. bovis BCG is known to be
susceptible to rifampin and isoniazid and inherently resistant to pyrazinamide [17]. In previous
reports, treatment with isoniazid and rifampin with or without ethambutol for 6–9 months was
used with variable efficacy [7,9]. In this case series, 2 patients received treatment with isoniazid
and rifampin for 9 months, 1 received treatment with isoniazid for 6 months, and 1 did not
receive any intervention. In all cases, the lesion markedly improved after 8 weeks and healed
within 16–24 weeks. However, without a control group, it is unclear whether these
antimicrobial agents would shorten the duration of healing. In our report, viable M. bovis BCG
was documented in 2 of 4 patients years after immunization, and in all patients, the reactivation
caused vaccine site abscess and/or ipsilateral lymphadenitis. Although the incidence rate is
quite low, clinicians should be aware of these conditions; otherwise, the events might cause
unnecessary use of antistaphylococcal antibiotics or overuse of a 4-drug antituberculous
regimen.

In conclusion, we described immune reconstitution syndrome due to BCG in 4 HIV-infected
children. The events occurred within the first 10 weeks after the initiation of ART. Clinicians
should be aware of this syndrome and should be able to differentiate it from other mycobacterial
infections. Treatment guidelines for BCG immune reconstitution syndrome should be
established in countries that have a high prevalence of HIV infection and in countries that
employ routine BCG vaccination.
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Figure 1.
A, A photograph of severe suppurative axillary lymphadenitis 4 weeks after the commencement
of combination antiretroviral therapy. B, A photograph of an abscess at a bacillus Calmette-
Guérin (BCG) vaccination site with ipsilateral axillary lymphadenopathy 4 weeks after the
commencement of combination antiretroviral therapy.
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