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ABSTRACT

Background: Bacille Calmette-Guerin (BCG), a live attenuated vaccine, is safe and given to
all neonates in endemic countries; however may rarely cause disseminated disease, especially
in immuno-deficient individuals.

Case characteristics: A 6 month old male infant, presented with vomiting, loose motions and
failure to thrive. He was found to have features of severe acute malnutrition and abscess at
BCQG site. On investigations had features of disseminated tuberculosis in lung and skin and
severe combined immunodeficiency.

Message: Infants with disseminated tuberculosis should be screened for underlying immuno-
deficiencies.

KEYWORDS: Disseminated tuberculosis; BCGiosis; Severe combined immunodeficiency.
INTRODUCTION

Bacille Calmette-Guerin (BCQ), a live attenuated vaccine, is routinely given to all ne-
onates in countries, where tuberculosis is endemic.! The most serious complication of BCG is
disseminated disease occurring in immuno-deficient individuals. Mycobacterium tuberculosis,
BCG and Non-tuberculous mycobacteria (NTM) may cause a severe disease in patients with
primary immunodeficiencies.> We report a rare case of disseminated BCG infection (BCGiosis)
in an infant with an underlying severe combined immunodeficiency.

CASE REPORT

A 6 month old male infant, 2™ product of a non consanguineous marriage, born by full
term cesarean delivery following uneventful perinatal period with birth weight of 3.2 Kg. He
was present with complaints of vomiting and loose stools for last 1 month and failure to thrive
since early infancy. Vomiting was 5-6 times per day, immediately after feeding, containing
undigested milk, and infant used to feel hungry and cry for food after vomiting episodes and
loose stools 7-8 times per day (i.e. watery, greenish yellow in color, not mixed with blood or
mucus). The infant was not gaining weight since early infancy and associated gross motor delay
in form of not being able to hold his head. There was no history suggestive of any systemic
illness. The infant had been exclusively breast fed till date. The infant had been administered
BCG at birth and one dose of DPT immunization. There was no history of contact with tuber-
culosis. The general examination revealed an anxious looking infant with features of Severe
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Acute Malnutrition (SAM) in form of wt/ht <-3 SD and features
of visible severe wasting. There were multiple non tender, non
erythematous nodules over the trunk and abscess present over
the BCG site over left arm with regional adenopathy as seen in
Figure 1.

Figure 1: Showing features of Severe Acute Malnutrition (SAM) and abscess at
BCG site.

CNS examination revealed symmetrically reduced
bulk, global hypotonia with preserved power and reflexes. Rest
of systemic examination was within normal limits. Laboratory
investigations revealed: hemogram, biochemical, liver and renal
parameters, stool and urine analysis were within normal limits.
Venous Blood Gas analysis showed - pH -7.52, pO,- 53.2, pCO -
22.9,HCO,_22.6, Mother’s ELISA for HIV and HIV DNA-PCR
for infant was-negative. Mantoux test- negative, Chest X-ray
(CXR) revealed patchy opacities in the right mid zone, Ultra-
sonography of abdomen did not reveal any organomegaly or
retroperitoneal lymphadenopathy, or any lymph nodes at porta
hepatis. Gastric aspirate (Figure 2) and aspirate from the BCG
injection site showed numerous Acid Fast Bacilli (AFB). Histo-
pathological examination of biopsy from the skin nodules also
showed AFB and findings consistent with cutaneous tuberculo-
sis. Infant was started on anti-tubercular treatment with rifampi-
cin, isoniazid and Ethambutol (EHR) and management for Se-
vere Acute Malnutrition (SAM). Breast feeding was continued
and complementary feeding was initiated. After documenting
weight gain in the hospital, baby was discharged.

Figure 2: Gastric aspirate showing AFB.
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The infant was further evaluated for the possibility of
disseminated BCG infection and underlying immune-deficiency
state. The aspirates from the stomach, BCG abscess and the skin
nodules were subjected to DNA extraction by the spin column
method as per manufacturer’s instructions (Qiagen GmbH, Ger-
many). The extracted DNA was amplified using primers target-
ing the RD-1 region as described by Talbot, et al.® gel electro-
phoresis of the amplified products identified the organism as
Mycobacterium bovis BCG based on the 200 bp band generated
(Figure 3). The aspirates were also processed for culture on Lo-
wenstein Jensen Medium. A dysgonic growth was observed af-
ter 4 weeks of incubation which was identified on biochemical
testing as Mycobacterium bovis BCG. Immunoglobulin profil-
ing revealed - IgG 75 mg/dL, IgM 10 mg/dL, IgA 13 mg/dL
(less than normal). Absolute lymphocyte count- 262 /uL (less
than normal). Based on above findings the diagnosis of BCGio-
sis with underlying Severe combined immunodeficiency (SCID)
with SAM was made. The specialized tests to characterize the
SCID could not be carried out. The treatment of child was modi-
fied accordingly and showing improvement on follow-up.

Marker

NTM NG

H37Ru

Figure 3: PCR targeting the RD1 region. Lanes S1- S3 Gastric aspirate, aspirates from
BCG abscess and skin nodule. H37Rv — Mtb, NTM- Non tuberculous control NC — negative
control, Marker 100 bp DNA Ladder.

DISCUSSION

BCG vaccine is generally safe, however, possible com-
plications including hypersensitivity, localized lymphadenitis,
fistula formation and rarely disseminated disease and death may
occur. Disseminated disease is the most serious complication
that may develop in children with immunodeficiency disorders,
although, there are a few reports of disseminated BCG infection
in normal hosts.*¢ The commonly associated immunodeficien-
cies include severe combined immunodeficiency, cellular im-
mune defects and chronic granulomatous disease.!? In addition,
recently it has been shown that patients with inherited deficiency
of IL12/IL23IFNy axis show increased susceptibility to invasive
diseases caused by the intramacrophage pathogens such as sal-
monella and mycobacteria.” The estimated incidence of dissemi-
nated disease was 2 cases per million vaccinated children, and
the mortality rate was 80%.% The commonly noted sites of dis-
semination include lymphnodes, lung, liver/spleen, bone marrow
and less commonly the skin and bones.!? The anti-mycobacterial
regimens used to treat patients varied in different centre’s with
isoniazid, rifampcin, ethambutol, and streptomycin used most
often. Despite 3-4 drug regimens, up to 70% mortality has been
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described in these children with immunodeficiency. The high
mortality rate was ascribed to associated immunodeficiencies,
delay in diagnosis or treatment, BCG resistance to pyrazinamide,
and general resistance to present therapy for disseminated BCG
infection in addition to a possible reporting bias.> Bone marrow
transplant has been tried in children with disseminated BCG in-
fection and immunodeficiency.>'

In our case, the immunological panel revealed hypog-
ammaglobulinemia and grossly reduced T-cells. Mother was
negative for ELISA-HIV. There was evidence of disseminated
BCG tuberculosis in form of involvement of lungs (positive
CXR shadow and gastric aspirate for AFB) and skin (multiple
nodules with AFB on histopathology) in addition to the BCG
site abscess. The presence of multiple skin nodules is not com-
monly reported. Though, the child has shown weight gain on
three drugs ATT, it is early to predict a good outcome and hence
the child was on close follow-up. This report adds to the exist-
ing literature on disseminated BCG infection in children with
congenital immunodeficiency.
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