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SUMMARY

Leprosy, a chronic infectious disease caused by Myco-
bacterium leprae complex, remains a significant global
health concern despite being curable with multidrug
therapy. Delayed diagnosis is common, particularly in
non-endemic regions or when presenting with atypical
symptoms. This can lead to missed opportunities for
early intervention, potential disabilities, and increased
transmission. Misdiagnosis is often compounded by
leprosy’s ability to mimic other conditions, as illustrat-
ed in this case report.

We present a 43-year-old Filipino woman residing in
Eastern Saudi Arabia, who presented to a dermatology
clinic with a four-year history of recurrent skin rashes
and a one-year history of painful, itchy nodules on her
shins. She denied any systemic symptoms, recent trav-
el, or known tuberculosis (TB) contact. Physical exami-
nation revealed multiple erythematous nodules on her
shins with hyperpigmentation, but no lymphadenopa-
thy or other skin lesions.

Initial laboratory tests, including blood counts, liver
and kidney function, inflammatory markers, and HIV
screening, were normal. Chest X-ray was unremarka-
ble. The patient’s clinical presentation and laboratory
results led to a provisional diagnosis of extrapulmo-
nary TB, and she was started on anti-TB treatment.

However, her condition did not improve after several
months of treatment. A skin biopsy was performed, and
histopathological examination revealed granulomatous
inflammation with acid-fast bacilli, raising suspicion
for leprosy. Subsequent culture of the skin biopsy unex-
pectedly yielded Mycobacterium leprae, confirming the
diagnosis of lepromatous leprosy.

The case study highlights the diagnostic challenges asso-
ciated with leprosy, especially in non-endemic regions.
The patient’s atypical presentation, lack of systemic
symptoms, and the unexpected growth of M. leprae in
cell-free culture media contributed to the initial misdiag-
nosis and delayed treatment. Early suspicion, prompt
skin biopsy, and appropriate culture techniques are cru-
cial for accurate diagnosis and timely initiation of effec-
tive therapy to prevent disability and transmission. This
case also underscores the importance of considering lep-
rosy as a differential diagnosis in patients presenting
with atypical skin lesions, even in non-endemic areas.
Continued awareness and education among healthcare
providers are essential to improve early recognition and
management of this treatable disease.
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B INTRODUCTION

eprosy, a chronic infectious disease caused by

Mycobacterium leprae complex, continues to
pose a significant global health concern, with over
174,000 new cases reported in 2022, primarily in
Africa and Southeast Asia [1]. This ancient disease,
also known as Hansen’s disease, primarily affects
cooler body regions and manifests diversely based
on the patient’s immune response and bacterial
load, ranging from tuberculoid leprosy (paucibac-
illary) to lepromatous leprosy (multibacillary) [2,
3]. In some cases, the clinical presentation of lepro-
sy can resemble that of tuberculosis (ITB), leading
to potential misdiagnosis and delayed initiation of
treatment [4, 5]. While leprosy is curable with mul-
tidrug therapy (MDT), late diagnosis is common,
especially in non-endemic regions or when pre-
senting with atypical symptoms [6]. This can lead
to missed opportunities for early intervention and
potential disabilities [7]. This is often compounded
by the fact that leprosy can mimic other condi-
tions, leading to misdiagnosis and delayed treat-
ment. Early diagnosis and prompt initiation of
MDT are crucial to prevent disability and trans-
mission [8]. Transmission primarily occurs through
prolonged household contact and inhalation of
aerosols, with evidence suggesting a higher prev-
alence among household contacts than passive re-
porting [9]. In this case report, we present a patient
with lepromatous leprosy who was initially misdi-
agnosed and treated for extrapulmonary TB due to
the unexpected growth of Mycobacterium leprae in
cell-free culture media, highlighting the challenges
in diagnosing this disease.

B CASE PRESENTATION

A 43-year-old Filipino woman presented to a der-
matology clinic in Eastern Saudi Arabia with a
four-year history of recurrent skin rashes and a
one-year history of painful, itchy nodules on her
shins. She denied systemic symptoms such as fe-
ver, weight loss, or cough and had no history of
recent travel or any known TB contact. A history
taking and physical examination relevant to lepro-
sy were performed, including assessment for de-
creased skin sensation, motor examination, senso-
ry examination, and nerve enlargement; these
were all negative initially. The examination re-
vealed multiple erythematous nodules on both

shins with hyperpigmentation but no lymphade-
nopathy or other skin lesions. Initial laboratory
tests showed normal blood counts, liver and kid-
ney function, and inflammatory markers (C-reac-
tive protein, procalcitonin, erythrocyte sedimenta-
tion rate). HIV screening was negative, and the
chest X-ray was unremarkable.

A skin lower leg punch biopsy showed mixed vas-
culitis with septal and lobular panniculitis; oblite-
rated vessels were demonstrated with histiocytic
and plasmacytic infiltration; the picture was sug-
gestive of erythema induratum (Nodular Vasculi-
tis). Periodic acid Schiff (PAS) and Gomori methe-
namine silver (GMS) stains were negative, and the
AFB Fite stain was positive. In addition, induced
sputum samples tested positive for acid-fast bacil-
li (AFB) on both smear and routine mycobacterial
culture, which were requested to consider the pos-
sibility of TB or other mycobacterial illness in the
patient considering the ethnic group and chronic-
ity of her symptoms (Figure 1). The patient was
admitted under airborne isolation and subse-
quently started the standard anti-TB treatment.
Despite repeated attempts of molecular identifica-
tion for Mycobacterium tuberculosis complex
(MTBC), the grown organism did not possess any
of the gene targets included in two different nucle-
ic acid amplification systems, the BD MAX MDR-
TB (BD, New Jersey, US) and Cepheid Xpert® MTB/
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Figure 1 - Acid fast bacilli seen on stained films from
flagging positive MGIT tubes belonging to the leprosy
case confirming the growth of Mycobacterium leprae
in cell-free laboratory media.
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RIF Ultra, Sunnyvale, US), or for common non-tu-
berculous mycobacteria (NTM) using line probe
assay (Hain Lifescience GMBH, Nehren, Germa-
ny). After two months of treatment, the patient’s
condition did not improve, and continued to shed
acid-fast bacilli on direct microscopy with evi-
dence of foamy macrophages (Figure 2), and con-
tinuously grew acid-fast bacilli in serial 13 cultures
over 3 months. A subsequent skin biopsy taken in
two-month intervals showed poorly circum-
scribed nodules of macrophages distended with
large numbers of AFB. The nodules extended to
the hypodermis to form erythema nodosum. PAS
and GMS stains were also negative, but the AFB
stain was still positive. These findings, in conjunc-
tion with the patient’s clinical presentation and
non-response to anti-IB therapy, prompted a
reevaluation of the diagnosis. After careful consid-
eration, a diagnosis of lepromatous leprosy (LL)
with type 2 reaction (T2R) was clinically estab-
lished, and the liquid unidentified culture broth
material was sent for 165 RNA amplicon-based
sequencing, which confirmed speciation of M. lep-
rae (Washington University in St. Louis, USA). One
month after initiating a combination of dap-
sonel00 mg PO once daily, rifampicin 600 mg PO
once daily, and clofazimine 50 mg PO once daily,
the patient’s symptoms started to subside, and her
inflamed skin lesions dramatically improved,
while the prescription was planned to continue for
24 months (Figure 3).

B DISCUSSION

Leprosy and TB are both chronic granulomatous
infections caused by different types of mycobacte-
ria and may, in certain cases, overlap in their clin-
ical or histopathological features [4, 10]. The clini-
cal similarities between TB and leprosy that led to
consider leprosy in the differential diagnosis in-
clude the presence of chronic skin lesions with
granulomatous inflammation and positive ac-
id-fast staining on biopsy. The working diagnosis
of TB was initially favored due to the positive AFB
smear and culture from sputum, along with the
patient’s lack of typical leprosy symptoms like
sensory loss or nerve thickening. While leprosy
predominantly affects the skin and peripheral
nerves, cutaneous manifestations of TB can mimic
leprosy, further complicating the diagnostic pro-
cess [5, 11, 12]. Lupus vulgaris, the most common
chronic form of cutaneous TB, can closely resem-
ble leprosy, leading to potential misdiagnosis [11].
Furthermore, the histopathological similarities be-
tween cutaneous TB and neural leprosy can also
contribute to diagnostic errors [12]. The initial mis-
diagnosis of TB in this report was primarily based
on the clinical presentation of skin nodules, a pos-
itive AFB smear and culture from sputum, and the
absence of typical leprosy symptoms such as sen-
sory loss or nerve thickening. However, the lack of
response to anti-TB treatment, persistent AFB
shedding, and the presence of foamy macrophag-

Figure 2 - Acid fast bacilli seen on
direct smears of induced sputum
fromaleprosy case showing foamy
cells representing macrophages.

Figure 3 - Significant improvement of leprosy upper limbs (A) and lower limb
(B) skin lesions after one month of leprosy treatment.
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es on microscopy prompted a reevaluation. The
subsequent negative results for MTBC on molecu-
lar testing and the eventual identification of M.
leprae through 16S RNA sequencing definitively
ruled out TB.

The misdiagnosis of leprosy is common, particu-
larly in non-endemic regions or when patients
present with atypical symptoms. In this case re-
port, a patient with lepromatous leprosy and T2R
experienced a delayed diagnosis due to the initial
neglect of leprosy as a possibility based on nega-
tive travel history and nonspecific skin presenta-
tions. Further confusion was mainly caused by the
unexpected growth of an obligate intracellular
bacterium, M. leprae complex, on routine lab me-
dia. This case emphasizes the importance of con-
sidering leprosy in the differential diagnosis, even
without classic presentation in non-endemic areas.
Other differential diagnoses that were considered
include cutaneous sarcoidosis, erythema indura-
tum, and cutaneous lymphoma. Sarcoidosis was
less likely due to the absence of systemic symp-
toms and the lack of typical non-caseating granu-
lomas on biopsy. Erythema induratum was con-
sidered due to the presence of panniculitis on the
initial biopsy, but the lack of response to standard
treatment and the positive AFB staining argued
against it. Cutaneous lymphoma was also less
likely given the absence of lymphadenopathy and
the atypical histopathological findings. This pa-
tient presented with a four-year history of recur-
rent, atypical skin lesions that progressed to pain-
ful, hyperpigmented nodules (T2R). The initial
skin biopsy showed positive acid-fast staining,
which raised the suspicion of cutaneous tubercu-
losis, as the test cannot differentiate between lep-
rosy and TB [12, 13]. Additionally, the patient’s
positive sputum smear and culture for AFB fur-
ther supported the initial misdiagnosis of TB, as a
variable proportion (10-50%) of extrapulmonary
TB cases can have concomitant pulmonary in-
volvement [14]. It also highlights the need for in-
creased awareness among clinicians in non-en-
demic areas about the overlapping features of
leprosy and cutaneous TB. The misdiagnosis of
leprosy as TB, as in this case, can lead to delayed
treatment and potential long-term complications.
Timely and accurate diagnosis is crucial for initiat-
ing effective treatment and preventing transmis-
sion [15]. Other rare presentations of leprosy in-
clude Erythema nodosum leprosum necroticans

(ENe), a severe form of type 2 leprosy reaction. It
typically occurs in patients with lepromatous or
borderline lepromatous leprosy and is character-
ized by painful, ulcerated, and necrotic skin le-
sions resulting from an immune complex-mediat-
ed reaction, often triggered by infections or medi-
cations [16].

Routine laboratory tests, such as AFB smear and
culture, cannot reliably distinguish M. leprae from
other mycobacterial species, even though the lat-
ter is described as typically not able to grow in vit-
ro [3]. This can lead to misidentification, especially
in cases where clinical suspicion for leprosy is low
or when the patient presents with atypical mani-
festations [15]. For instance, the growth of AFB on
culture media, as observed in this case, could be
misleading, particularly in regions where tubercu-
losis is more prevalent [17]. While molecular tech-
niques like commercial nucleic acid amplification
assays can accurately identify MTBC, these are not
always readily available or routinely performed in
resource-limited settings. Further, the commercial
kits in diagnostic units don’t identify M. leprae
complex [18]. Misidentification of M. leprae as
NTM by certain molecular diagnostic kits has
been also described [19]. Therefore, relying solely
on routine laboratory tests can result in misdiag-
nosis and delayed initiation of appropriate treat-
ment for leprosy. At the end of the 19" century,
tracheobronchial involvement of leprosy was de-
scribed along with nasopharynx, larynx, and nose
with rich leprosy bacilli in nasal discharge [19].
This may explain positive sputum AFB staining
from upper airways as demonstrated in this re-
port. However, frequent positive AFB smears and
cultures are extremely rare as the bacterium is
known to be unable to grow on artificial media
[19-21]. Amplicon-based sequencing of genes such
as 165 rRNA remains the most accurate confirma-
tory tool for detecting M. leprae isolated from sus-
pected leprosy patients. Validating this method
has been also proposed for epidemiological stud-
ies to identify asymptomatic carriers of leprosy
among household contacts or within populations
in an endemic area [22]. This method also has the
potential to assess the effectiveness of treatments
which is currently under investigation [23]. Alter-
native targets within the M. leprae genome, such as
rpoT, sodA, 36-kDa antigen, Complex 85, and re-
petitive sequences used in RLEP, have been effec-
tively utilized for accurate detection of the bacteri-
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um. Notably, the RLEP region has consistently
exhibited superior sensitivity and specificity com-
pared to other targets [24]. The use of these molec-
ular diagnostic tools not only streamlines leprosy
diagnosis but also plays a crucial role in improv-
ing treatment outcomes, particularly in non-en-
demic regions where diagnostic uncertainty may
be encountered.

B CONCLUSION

This case underscores the critical importance of
maintaining a high index of suspicion for leprosy,
even in non-endemic regions and when faced with
atypical presentations or unexpected laboratory
findings. A combination of comprehensive clinical
evaluation, including a detailed history and thor-
ough physical examination, and appropriate diag-
nostic testing, is essential to differentiate leprosy
from other conditions with similar manifestations,
such as cutaneous tuberculosis. Early diagnosis
and prompt initiation of therapy are crucial to pre-
vent disability, transmission, and ultimately im-
prove patient outcomes. This case also highlights
the potential for misdiagnosis due to the unex-
pected growth of M. leprae in culture, emphasizing
the need for advanced molecular techniques for
definitive identification.
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