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We report the case of an immunocompromised patient with previously unrecognized Mendelian suscep-
tibility to mycobacterial disease due to interleukin-12RA1 deficit, who developed fatal disseminated My-
cobacterium tilburgii infection. Mycobacterial invasion caused severe neurologic complications, including
refractory status epilepticus, leading to death, despite therapies, including surgical interventions.

© 2026 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
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Introduction

Mycobacterial disease (MSMD) is a rare group of inherited im-
munodeficiencies caused by genetic defects affecting interferon-y
(IFN-y)-mediated immunity, especially predisposing to mycobac-
terial and non-typhoidal salmonellosis and, less commonly, severe
infections caused by other intracellular bacteria, fungi, or parasites.
Viral infections and certain malignancies have also been reported,
although these may result from secondary immunodeficiency after
infections rather than directly from the underlying MSMD-causing
defect [1].

The clinical spectrum is highly heterogeneous and depends on
the underlying genotype, with infection severity inversely corre-
lated with residual IFN-y activity ; complete IL12RB1 deficiency is
the most common form [2].

Infections caused by rare mycobacteria such as Mycobacterium
tilburgii are uncommon and challenging to diagnose and manage.
Severe disease should prompt consideration of an underlying pri-
mary immunodeficiency. Here, we describe the first fatal presenta-
tion of IL12RAB1 deficiency complicated by invasive M. tilburgii in-
fection, representing only the second such case ever reported in
association with this genetic defect.

* Corresponding author. S. Eon. Tel.: +32 492 68 31 48.
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Case report

A 45-year-old man with no significant medical history pre-
sented with abdominal pain in the left hypochondrium, night
sweats, unintentional weight loss of 13 kg, and bilateral axillary
lymphadenopathy.

Laboratory investigations revealed normocytic anemia
(hemoglobin level of 7.3 g/dl), elevated C-reactive protein at
231 mg/l, thrombocytopenia at 71,000/mm?3, and acute kidney
injury (Acute Kidney Injury Network stage 1), with a creatinine
level of 1.73 mg/dl. The QuantiFERON-TB Gold assay was negative.
HIV serology was negative and no immunoglobulin deficiency was
detected.

A positron emission tomography-computed tomography
showed hepatosplenomegaly and widespread hypermetabolic
lymphadenopathy.

A bone marrow biopsy identified an inflammatory profile with
an excess of macrophages, without evidence of lymphomatous or
neoplastic cells. Immunohistochemistry using anti-clusters of dif-
ferentiations 68 antibodies revealed an inflammatory pattern rich
in macrophages.

Two cervical lymph node biopsies demonstrated reactive lym-
phoid hyperplasia with numerous macrophages, without evidence
of malignancy. Ziehl staining highlighted numerous bacilli in the
cytoplasm of macrophages (Figure 1). Broad-range polymerase
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Figure 1. (a) Lymph node ( x 4) section with CD68 immunohistochemistry showing significant CD68 expression by histiocytes, evidenced by brown staining. (b) Lymph node
( x 4) section shows a reactive pattern with numerous macrophages. No evidence of a lymphomatous process. The lighter-stained trabeculae correspond to areas rich in
macrophages, whereas the darker-stained areas mainly contain lymphocytes. (c) Lymph node ( x 40) section with Ziehl staining revealing numerous macrophages containing
acid-fast bacilli. *Indicates a macrophage containing acid-fast bacilli. (d) Bone marrow ( x 20) section : macrophagic proliferation. *“Macrophage.

CD, clusters of differentiation.

chain reaction (PCR) for mycobacteria was positive on a lymph
node biopsy, whereas PCR specific to Mycobacterium tuberculosis
was negative. The species identification tests yielded no result,
likely due to an insufficient quantity of extracted DNA.

Subsequently, within less than 3 months of symptom onset,
the patient developed acute confusion. Brain computed tomogra-
phy scan and magnetic resource imaging showed no acute abnor-
malities. cerebrospinal fluid analysis revealed normal glucose and
protein levels, no nucleated cells, and negative cultures.

A total of 48 hours later, the patient’s condition quickly dete-
riorated, with altered consciousness requiring intensive care unit
admission and endotracheal intubation. Empirical treatment for
meningitis was initiated (dexamethasone 10 mg every 6 hours, aci-
clovir 10 mg/kg every 8 hours, ceftriaxone 2 g every 12 hours,
and amoxicillin 12 g/day). Empirical antimycobacterial therapy was
also started (rifampicin 600 mg daily, azithromycin 500 mg on
day 1 then 250 mg daily, ethambutol 1200 mg daily, and moxi-
floxacin 400 mg daily). Probably unrelated to treatment initiation,
the patient subsequently developed seizures; brain magnetic re-
source imaging demonstrated rhombencephalitis with diffuse cor-
tical involvement and early uncal herniation, accounting for the
neurologic presentation. Decompressive craniectomy with external
ventricular drain placement was performed.

Despite maximal supportive care, the patient succumbed to re-
fractory status epilepticus, cerebral edema, and bilateral uncal her-
niation, leading to ischemia in the posterior cerebral artery terri-
tory.

Autopsy confirmed disseminated invasive mycobacterial infec-
tion involving the liver, spleen, and cervical lymph nodes. PCR

analyses of cerebrospinal fluid and brain biopsy specimens re-
vealed the presence of atypical mycobacterial DNA. Sequencing
of a 16S rRNA gene fragment identified low-level mycobacterial
DNA compatible with M. tilburgii, a finding subsequently confirmed
by additional molecular analysis using Hsp65 gene sequencing. No
other species were identified.

The post-mortem immunodeficiency workup revealed MSMD
and identified two mutations in the gene encoding the IL-12Rf1,
consistent with a probable compound heterozygous state.

Discussion

MSMD is a rare primary immunodeficiency characterized by
mycobacterial infections (especially M. tuberculosis).

Clinical manifestations of MSMD are non-specific and typically
begin in childhood [2,3].

A total of 19 genes are currently recognized as responsible
for MSMD, with 35 variants identified across these loci. In our
case, the immunodeficiency workup identified two heterozygous
variants in the gene encoding the IL-12RB1. The first, c.94C>T
(p.GIn32*), introduces a premature stop codon, leading to early
truncation of the protein or complete absence of expression. The
second, c.2T>C (p.Met1?), is of uncertain significance. We suspect
this combination accounted for the absence of severe infections
during childhood while still conferring susceptibility to invasive in-
fections caused by atypical mycobacteria.

IL-12RA1 is a component of the IL-12 and IL-23 receptors. Af-
ter phagocytosis of mycobacteria, myeloid cells secrete IL-12 and
IL-23, structurally related cytokines but having different functions.
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IL-12 mainly drives T-helper (Th1) responses, activating T and
natural killer cells, which subsequently produce IFN-y-enhancing
macrophage antimicrobial activity [2], whereas IL-23 primarily sus-
tains Th17 responses. Mutations in IL-12R81 impairing both path-
ways, defective Th1- and Th17-mediated immunity, increases sus-
ceptibility to mycobacterial, Salmonella infections, and compro-
mised mucosal defense [4].

M. tilburgii is a rare non-culturable mycobacterium identifi-
able only by molecular methods, most commonly, PCR amplifica-
tion and sequencing of ITS1, hsp65, rpoB, or 16S rRNA genes di-
rectly from clinical specimens. The accuracy of identification de-
pends largely on the quality and quantity of the DNA extracted
[5].

Here, 16S rRNA sequencing on cerebrospinal fluid and brain
biopsy revealed sequences with 99% similarity to M. tilburgii us-
ing NCBI BLAST analysis, confirmed by hsp65 gene sequencing
analysis.

To the best of our knowledge, only 17 cases of M. tilburgii in-
fection have been reported to date [5-11], including two deaths:
a 57-year-old previously healthy man who died from pneumo-
nia and multi-organ failure with hyperammonemia [7] and a 26-
year-old woman with no medical history, who died of sepsis af-
ter 18 months of treatment without identified immunodeficiency
[6]. Most cases were identified by 16S rRNA gene sequencing from
lymph node samples [5-11].

Previously, only one case of invasive M. tilburgii associated
with IL12RB1 deficiency—compound heterozygous mutations with
a known frameshift in exon 14 (c.1623_1624delGCinsTT) and a
novel missense in exon 4 (p.Ser117Tyr)—was reported in a healthy
33-year-old woman who presented with night sweats and lym-
phadenopathy [9].

Management of infections due to M. tilburgii represents a true
challenge, as highlighted here.

Given its non-culturable nature, a phenotypic antibiogram is
impossible to perform and susceptibility tests based on molecular
methods do not currently exist. Furthermore, there is no recom-
mendation relative to the antibiotic treatment for this species. In
patients with MSMD, management focuses on prolonged antimi-
crobial therapy, hematopoietic stem cell transplantation for severe
cases, and adjunctive IFN-y therapy [12].

Conclusion

We report the first fatal case of M. tilburgii infection in a patient
with a previously undiagnosed MSMD due to IL-12RA1 deficiency.
Identification and management were challenging, highlighting the
urgent need for better understanding of this mycobacterium to
guide therapy. This case also emphasizes the importance of con-
sidering MSMD in patients with unusual or severe non-tuberculous
mycobacterial infections, including for adults previously considered
to be healthy.

It is also hoped that improved knowledge about MSMD will
lead to specific and targeted treatments of this kind of primary im-
munodeficiency.
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