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Successful treatment of disseminated BCG in a
patient with severe combined immunodeficiency
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� This case highlights the importance of screening infants
for primary immunodeficiency before immunization with
live vaccines. It also suggests aggressive and novel
management strategies for patients with severe combined
immunodeficiency who develop disseminated bacille
Calmette-Guérin, including nonablative unfractionated
human leukocyte antigen identical hematopoietic stem
cell transplantation; multidrug antimycobacterial
treatment; high-dose interferon gamma; and donor
lymphocyte infusions.
TO THE EDITOR:

We present the case of a 4-month Saudi Arabian female infant
born to consanguineous parents diagnosed shortly after birth with
T�BþNK� severe combined immunodeficiency (SCID) of un-
known molecular type. Of note, the patient had been vaccinated
with bacille Calmette-Guérin (BCG) on day 1 of life, despite a
family history of early death in a sibling due to infection and a sister
with SCID who is status post a hematopoietic stem cell trans-
plantation (HSCT) performed in Germany. The patient was noted
at presentation to have erythema at the site of her BCGvaccination.
She was placed on oral isoniazid and clarithromycin. Initial Duke
immunologic evaluation revealed serum IgG 511 (on IG replace-
ment), IgA 0, IgM 21mg/dL, and IgE<5 IU/mL. Flow cytometry
confirmed the absence of T and NK cells, and proliferation studies
demonstrated no responses to mitogens or antigens. Given the risk
for disseminated BCG, she was given an unfractionated bone
marrow transplant from a human leukocyte antigen identical
normal sister. She did not receive pretransplant conditioning or
posttransplant graft versus host disease prophylactic immunosup-
pressive agents.

Fifteen days posttransplantation, she developed fever, an ul-
cerated BCG vaccination site, and multiple subcutaneous ab-
scesses. Rifampin and ethambutol were added to her
antimycobacterial regimen, and multiple skin biopsies eventually
grew Mycobacterium bovis. An MRI of her pelvis approximately 1
month posttransplantation showed a right hip osteomyelitis
(Figure 1, A and B). Aspiration and culture were positive for
M. bovis, resistant to pyrazinamide, streptomycin, and standard
doses of isoniazid. Awhole-bodyMRI showed extensivemultifocal
osteomyelitis; multiple abscesses including a large paraspinal ab-
scess with cord impingement, pleural lesions, and pulmonary
microabscesses; and a solid mass within the abdomen. All immu-
nologic and chimerism studies performed posttransplantation
were consistent with successful engraftment of her sister’s adop-
tively transferred mature immune cells and, with time, engraft-
ment of donor stem cells that resulted in normal thymic output.
Downloaded from ClinicalKey.com at U
For personal use only. No other uses without permission.
She has poor B-cell function despite donor B-cell chimerism, so
continues to receive intravenous immunoglobulin infusions.

The patient underwent multiple surgical interventions, with
repeated biopsies that revealed acid-fast bacilli. She was treated
with a multidrug antimycobacterial treatment (MAT) regimen
that consisted of high-dose isoniazid, amikacin, ethambutol, lev-
ofloxacin, and rifampin. Interferon gamma (IFN-g) was started at
a dose of 50 mcg/m2 and, subsequently, increased to 200 mcg/m2

over several weeks. Because of the burden of BCG disease, we
were concerned that engrafted donor T cells would become
anergic. In view of this, she was infused biweekly with fresh whole
blood from her BCG-immunized human leukocyte antigen
identical donor to adoptively transfer BCG-specific T cells. Seven
months status post-HSCT, T cells from the patient (of donor
origin) demonstrated a strong lymphoproliferative response to
purified protein derivative (187,678 cpm) compared with con-
trols. Serial whole-body MRIs obtained every 4-8 weeks showed
gradual improvement of her lesions, as well as progressive thymic
enlargement until normalization (Figure 1), which correlated with
successful engraftment of her sister’s bone marrow stem cells.

Four months posttransplantation, she was noted to have very
good T-cell function with normal responses to phytohemagglu-
tinin, IL-2, concavalin A, pokeweed mitogen, anti-CD3, tetanus,
and candida, as well as a normal percentage of recent thymic em-
igrants (28% CD4þ,CD45RAþ CD62Lþ). At approximately
51/2 months posttransplantation, she was clinically stable with
radiographic improvement of all of her lesions and became an
outpatient. IFN-g was continued for approximately 18 months;
she continues to receive whole blood infusions from her donor
every 2 weeks. She suffered hearing loss from aminoglycoside
toxicity and required reconstructive orthopedic procedures for her
extensive osteomyelitis, but is, otherwise, doing well. Testing for
known SCID-causing gene mutations, including Janus kinase 3,
was negative. Thus far, whole exome sequencing has been unre-
vealing, so whole genome sequencing will be performed.

Complications of BCG vaccination occur often in patients
with SCID and include localized and disseminated disease, with
the most frequent sites of dissemination being lymph nodes,
skin, or lungs.1 While lesions commonly develop at BCG
vaccination sites, multiple recurring subcutaneous abscess are
uncommon.2 BCG osteitis has been reported in healthy children
who received the vaccination and has been shown to occur less
frequently than other manifestations in patients with SCID.1,3 A
recent retrospective, multicenter study showed complication
rates of 51% among patients with SCID who received BCG.1 A
majority of these patients developed disseminated disease asso-
ciated with increased risk of death.1,2,4

This case illustrates several critical points associated with the
management of disseminated BCG in SCID including the
following: (1) comprehensive radiologic and microbiologic
screening is indicated even in asymptomatic patients; (2) early and
aggressive, parenteral MAT should be considered; (3) disseminated
BCGosis should be presumed in all BCG-vaccinated patients with
SCID until proven otherwise. Finally, immune reconstitution
syndrome (IRS), marked by systemic inflammation due to “cyto-
kine storm,” is commonly reported after HSCT in BCG-infected
patients with SCID. Treatment for IRS is high-dose steroids.
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FIGURE 1. Coronal sections from serial MRI 1 and 2 months status post-HSCT demonstrate severe osteomyelitis and myositis of the right
lower extremity (A, B). Coronal and axial sections from serial MRI show progressive thymic enlargement at 1 month (C, D), 2 months
(E, F), and 5 months (G, H) status post-HSCT.
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Although glucocorticoids may dampen an overwhelming immune
response, they also suppress donor T-cell-mediated immunity,
critical for combating mycobacterial disease. Our patient’s disease
progression may have had an IRS component, but given the
presence of acid-fast bacilli in repeated biopsies, we posit that the
benefits of adoptive immunity and engraftment outweighed the
potential benefits of immunosuppression.

To the best of our knowledge, the unique combination of
treatments employed has not previously been described. Stan-
dard treatment consists of MAT and immune reconstitution
with HCST.1,2,4 High-dose IFN-g has been used for dissemi-
nated BCG infection in 2 patients with a deficiency of the
interleukin-12/23 receptor b1, as well as for patients with
disseminated mycobacterial infection, CD4 lymphopenia, and
dominant partial IFN-g receptor deficiency.5-7 Interestingly, this
is the first case at our institution to document progressive thymic
enlargement by serial MRI following stem cell engraftment in an
infant with SCID (Figure 1). Although our patient survived, it
was not without significant cost and morbidity, underscoring the
need to screen for primary immunodeficiency before adminis-
tration of live vaccines.8
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