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To the Editor
Mendelian susceptibility to mycobacterial diseases

(MSMD) is a group of rare primary immunodeficiency
(PID) diseases characterized by defects of IL-12/IFN-γ path-
way. The defect predisposes an individual for infections with
unusual intracellular organisms typically mycobacteria and
salmonella [1, 2]. Autoimmune manifestations only rarely de-
velop in these patients [3–8]. We report one such patient with
IL-12 receptor β1 defect who had recurrent Salmonella typhi
infection, leukocytoclastic vasculitis, and autoimmune hemo-
lytic anemia.

Index boy was symptomatic since the age of 1 month. He
was being treated at a local health care facility before referral.
At 1 month of age, he was diagnosed to have Bacillus
Calmette–Guérin (BCG) lymphadenitis. He also had recurrent
episodes of dysentery, oral thrush, and purulent ear discharge.
At 6 years of age, he started developing multiple pus
discharging sinuses in the right leg and forearm. This was
managed as tubercular osteomyelitis but no organism was
isolated at this time. This treatment led to the healing of the
sinuses and formation of scars. He was born out of a non-

consanguineous marriage in India with no suggestive family
history of recurrent infections or autoimmunity. He presented
to us at 10 years of age with diarrhea and fever for 20 days. On
examination, he had pallor, multiple healed scars over the
right leg, right dorsum of the foot and right forearm
(Fig. 1a), and hepatomegaly. The rest of the examination
was unremarkable. A clinical possibility of PID was consid-
ered. Laboratory investigations showed hemoglobin 64 g/l,
white blood cell count 14.2 × 109 cells/L (Polymorphs83%/
Lymphocytes10%/Monocytes7%), absolute lymphocyte counts
1.42 × 109 cells/L, platelet counts 424 × 109/L, C-reactive pro-
tein 106 g/l (N < 6), and erythrocyte sedimentation rate 64mm
in the first hour. Stool culture and blood culture grew
Salmonella typhi (sensitive to ceftriaxone). Blood and stool
culture did not grow any mycobacteria. Immunological inves-
tigations are summarized in Supplementary Table 1. The flow
cytometric expression of IL-12Rβ1 on stimulated lympho-
cytes was markedly reduced as compared to control.
Molecular analysis confirmed a previously described homo-
zygous nonsense mutation in the IL-12RB1 gene (c.962C >
A, p.S321*). Mother, father, and younger brother were found
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to be carriers for the same mutation at heterozygous state. He
was initiated on intravenous ceftriaxone (100 mg/kg/day in
two divided doses). However, he continued to have loose
stools with passage of blood and mucus. He underwent colo-
noscopy that showed patchy erythema in the proximal rectum
and distal sigmoid colon with deep ulceration, mucosal
heaping, and pseudo polyps. Biopsy specimen from rectum
showed cryptitis and crypt abscesses that were reported to be
consistent with inflammatory bowel disease (IBD)
(Supplementary figure 1A, B, C, and D). Stain for acid-fast
bacilli was negative. He showed gradual recovery and intra-
venous ceftriaxone was given for a total of 21 days. He was
discharged on oral azithromycin prophylaxis (5 mg/kg/day).
He remained clinically well for the next 6 months. He had
another episode of loose stools and fever. Blood and stool
cultures were sterile. He was re-initiated on intravenous cef-
triaxone that was given for 21 days. During this diarrheal
illness, he also developed erythematous and palpable purpuric
lesions over both legs (Fig. 1b) associated with swelling of
both ankle joints and painful subcutaneous swelling over the
dorsum of both feet. Histopathological examination of skin
biopsy showed leukocytoclastic vasculitis but direct immuno-
fluorescence showed no immune deposits. He had normal
blood pressure; urine showed no red blood cells or protein;
hepatitis B surface antigen and IgM hepatitis C serology were
non-reactive. In view of the persistence of skin lesions, arthri-
tis, and swelling over the dorsum of the feet despite treatment
of his diarrheal illness, he was given oral prednisolone

(2 mg/kg/day) for 2 weeks followed by gradual tapering over
the next 6 weeks. This led to complete resolution of skin rash,
arthritis, and subcutaneous swelling over the feet. He was also
initiated on cotrimoxazole prophylaxis (5 mg/kg/day of tri-
methoprim component). He remained clinically well for the
next 6 months. However, he again developed S. typhi bacter-
emia and was treated with oral cefixime (20 mg/kg/day in two
divided doses) for 8 weeks. He was also noticed to have per-
sistent anemia and peripheral blood smear examination
showed features suggestive of hemolysis (target cells, mac-
ro-ovalocytes, spherocytes, stomatocytes, and elliptocytes).
Direct Coombs test (DCT) was positive (2+ anti-IgG positive;
C3d negative), thereby suggesting a warm antibody-mediated
autoimmune hemolytic anemia (AIHA). Antinuclear antibody
(ANA) was positive (2+ nucleolar pattern on indirect immu-
nofluorescence, 1:40 dilution). He was initiated on oral pred-
nisolone (1 mg/kg/day) for AIHA. His hemoglobin improved
on therapy and prednisolone was gradually tapered after
8 weeks of therapy. He was also planned for IFN-γ therapy,
but due to its non-availability in the country, it could not be
given. He was reinitiated on a higher dose of cotrimoxazole
prophylaxis (10 mg/kg/day of trimethoprim component).

Interleukin-12Rβ1 defect is the most common genetic eti-
ology for MSMD. Approximately 237 cases of IL-12Rβ1
have been reported so far in the literature [1, 2, 9, 10]. Only
two children reported so far had Salmonella typhi infection
presenting as typhoid fever [10]. The index case had probable
BCG adenitis and mycobacterial osteomyelitis. He also had

Fig. 1 a Healed scarred lesions
over the left foot. b Palpable
purpuric lesions over the legs
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oral candidiasis, pyogenic skin and ear infections, and recur-
rent Salmonella typhi infection.

The rectal biopsy of the index case was performed in view
of persistent diarrhea despite antimicrobial therapy. The biop-
sy was reported to be consistent with IBD. However, similar
changes in the biopsy may also be seen with S. typhi infection
[11, 12]. He responded later to prolonged intravenous therapy
with ceftriaxone. Therefore, no immunosuppressive therapy
was initiated for IBD.

He also developed leukocytoclastic vasculitis during
the episode of a diarrheal illness. To date, four cases of
IL-12Rβ1 deficiency associated with leukocytoclastic
vasculitis have been reported [4–6, 13] (Table 1). In three
of these cases, skin vasculitis was considered to be caused
by Salmonella infection [4, 6], while in one case, a dual
infection with M. chelonae and Salmonella enteritidis in-
fection [5] was implicated. The skin biopsy direct immu-
nofluorescence was reported to have immune deposits in
two cases (C3 and IgM in one and C3, C1q, IgM, IgG,
and IgA deposits in another patient) [5, 6] while immu-
nofluorescence report was not mentioned in the remaining
two case reports [4, 13]. In all cases, the manifestations of
skin vasculitis subsided with the treatment of inter-current
infection, and hence, these infections were considered to
be a potential trigger. In the index case, the skin biopsy
was consistent with leukocytoclastic vasculitis. However,
direct immunofluorescence showed no immune deposits.
The manifestations of skin vasculitis coincided with the
onset of diarrheal illness but no organism could be isolat-
ed during this diarrheal episode. He continued to be
symptomatic despite an adequate treatment for diarrhea
and had to be given oral prednisolone. It may be specu-
lated that the leukocytoclastic vasculitis in the index case
may not entirely be because of infectious diarrheal illness
and there may be likely contribution by the immune dys-
regulation due to underlying MSMD. He also had anti-
nuclear antibody (ANA) positivity, while in three previ-
ously reported cases, ANAwas found to be negative [4–6]
and was not performed in remaining one case [13]. Other
autoimmune manifestations that have been reported in
these patients include systemic lupus erythematosus
(SLE), Sjogren syndrome, photosensitive dermatosis, and
autoimmune hemolytic anemia [3, 7, 8] (Table 1). Our
case had ANA and DCT positivity with AIHA. Overall,
8 out of 237 total patients with IL12Rβ1 deficiency have
been found to have autoimmune manifestations (approxi-
mate prevalence 3.4%). The prevalence of autoimmunity
could be underestimated given the young age of reporting
for most cases and early deaths.

To conclude, autoimmune manifestations associated
with IL-12Rβ1 deficiency are rare. Underlying immune
dysregulation due to a defect in IFN-γ axis associated
with recurrent or persistent infection induced aberrant

immune response may predispose these individuals for
autoimmunity. It is unclear whether recently described
patients with IL-12Rβ2 or IL-23R deficiency, and patients
homozygous for P1104A TYK2 unresponsive to IL-23,
are also prone to such autoimmune manifestations in the
course of infection [14, 15].
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