Case Report

L))

Check for
updat

Page 1 of 6

Disseminated Mycobacterium szulgai involving lung, lymph nodes

and bone: a case report
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Abstract: Nontuberculous mycobacteria (NTM) refer to a large group of mycobacteria other than
Mycobacterium tuberculosis complex and Mycobacterium leprae. Mycobacterium szulgai (M. szulgai) is a slow
growing species of nontuberculous mycobacteria (NTM), which can cause infection in multiple organs,
including the lungs. Using the technique of next-generation sequencing (NGS), we diagnosed disseminated
M. szulgai infection in a patient with no obvious immunodeficiency. We report on a 66-year-old female
patient who presented with enlarged cervical lymph nodes and an intermittent fever. Imaging showed
multiple, enlarged, abnormal lymph nodes, a pulmonary mass and rib lesions that strongly suggested
neoplasia. There was no significant improvement in symptoms after intermittent antibiotic treatment.
The pathological results of multiple biopsies did not support the diagnosis of tumors. The diagnosis of
M. szulgai infection was confirmed by NGS. The patient started standard treatment with clarithromycin,
ethambutol, and moxifloxacin in July 2020. Since then and over the 10-month follow-up period, there has
been a progressive reduction in the size of the enlarged lymph nodes and lung lesions, and no recurrence of
fever or other symptoms. M. szulgai is a potential cause of infection (including of disseminated disease) even
in patients with no obvious immunosuppression. The potential usefulness of the NGS of clinical samples
should be highlighted.
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Introduction

Nontuberculous mycobacteria (NTM) refer to a large
group of mycobacteria other than Mycobacterium tuberculosis
complex and Mycobacterium leprae. N'TM can be divided into
slow growing, and fast-growing species (1-3). Mycobacterium
szulgai (M. szulgai) is a slow growing species of NTM (4,5).
In a report of >36,000 NTM samples from 14 countries
in Europe and the Middle East, M. szulgai accounted for
<0.2% of the isolated strains (4,5). It not only causes lung
infections but can also infect other organs (4-7). The
clinical symptoms include one or more of the following
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manifestations, such as fever, cough, sputum expectoration,
shortness of breath, skin ulcers, abscesses, etc., which
are not specific (4-7). Since the clinical manifestations of
nontuberculous mycobacterial infection are similar to those
of tuberculosis infection, which is hard to be clinically
distinguished, and most of non-tuberculous mycobacterium
infection also has positive result of sputum tuberculosis
smear, therefore, finding the pathogenic bacteria has
become the key to diagnosis and treatment. We report on an
unusual case of a patient with no obvious immunodeficiency,

who was found to have multiple organ infections caused
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Figure 1 A CT scan of the patient’s lungs in May 2020. Red
arrow showed a 1.4 cm x 3.6 cm lesion of soft tissue density in
the apico-posterior segment of the left upper lobe. CT, computed
tomography.

by M. szulgai through next generation sequence (NGS)
technology. We present the following article in accordance
with the CARE reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-22-105/rc).

Case presentation

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or
national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this case
report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

A 66-year-old female patient was admitted to our hospital
with enlarged cervical lymph nodes and an intermittent
fever for over 3 months. The lymph nodes in her neck,
which were more marked on the left side, had been found to
be enlarged and tender some 3 months earlier. Initially, no
medication was administered. Despite analgesia, the pain in
the lymph nodes in the right side of the neck and left axilla
gradually got worse, and was accompanied by left chest pain
and intermittent fever. A maximum body temperature of
38.9 °C was recorded. Computed tomography (CT) scans
of the lungs in May 2020 showed a 1.4 cm x 3.6 cm lesion
of soft tissue density in the apico-posterior segment of
the left upper lobe (Figure I). After the administration of
piperacillin (2.5 g q8h) and moxifloxacin (0.4 g qd) anti-
infective treatment for 8 days at a local hospital, the patient’s
temperature decreased, but an intermittent fever persisted.
Fluorodeoxyglucose (FDG) positron emission tomography
(PET)-CT, carried out in June 2020 at our hospital, showed
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an enlargement of the lymph nodes in the right side of the
neck, the left axilla, the left side of the mediastinum, and
the right inguinal region with increased FDG uptake. The
3rd and 4th ribs on the left were found to be destroyed with
adjacent lung tissue involvement. Many parts of the bony
skeleton showed patchy uneven densities with increased
FDG uptake. These findings suggested a diagnosis of
neoplasia (either multiple myeloma or secondary malignant
bone deposits). However, a needle aspiration biopsy of a
left axillary node and of the left lung only revealed reactive
lymph node hyperplasia and scattered mixed inflammatory
cell infiltration in the left lung. No clear evidence of
malignancy was discovered in either of the specimens. A
bone marrow biopsy revealed that the ratio of granulocytes
was roughly normal, and no evidence of a malignant tumor,
lymphoma, or multiple myeloma was found.

The fever reappeared 6 days before admission to our
hospital in June. It occurred mostly in the afternoons and
at nights, with a peak temperature of 38.5 °C. The patient
had an occasional cough with white sticky sputum. The CT
scan was repeated, and showed an enlargement (7.9 cm x
5.6 cm) of the original lesion in the apico-posterior segment
of the left upper lobe. As neoplastic lesions could not be
excluded, the patient was admitted to our hospital in June
for diagnosis and further treatment.

The patient had suffered from hypertension and type II
diabetes for over 10 years. She had stable blood pressure,
and her blood glucose was controlled by diet and exercise
alone. She had a history of herpes zoster 1 year beforehand
with minor residual neuralgia affecting the left side of the
neck. She was a non-smoker and drank no alcohol. No
family history of disease was recorded.

The physical examination revealed pale lips and
conjunctivae. Several enlarged lymph nodes were palpable
on the left side of the neck, fusing into a mass, the largest
of which was about 3 cm x 3 cm, hard in nature, and not
clearly distinct from the surrounding tissues. An enlarged
lymph node, about 2 cm x 2 cm, with tough texture and
indistinct borders could also be palpated on the right side
of the neck. A hard lymph node, about 3 cm x 2 cm in size,
with distinct borders was also palpable in the left axilla.
On the auscultation of both lungs, the breath sounds were
coarse with a few moist crackles heard at both lung bases.
No positive signs were found in the examinations of the
other systems.

The initial laboratory investigations revealed the
following results: white blood cell count 18.23x10°/L;
neutrophil count 11.52x10°/L; hemoglobin 72 g/L; CRP
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Figure 2 Histopathology of the left neck lymph node showed

granulomatous changes (HE staining, x10).

Figure 3 The original lesion in the left lung (red arrow) was

improved at 7 months compared to the pre-treatment scan.

105.91 mg/L; ESR 58 mm/h; immunoglobulin G 20.96 g/L
(7.0-16.0 g/L), immunoglobulin A 2.76 g/L (0.7-5.0 g/L),
immunoglobulin M 1.15 g/L (0.4-2.8 g/L), light chain «
(kappa) 4.97 g/L (2-4.4 g/L), and light chain A (lambda)
3.56 g/L (1.1-2.4 g/L). Tuberculin pure protein derivative
test (PPD) was strongly positive. The Mantoux was
approximately 22 mm in diameter, and without blistering
or lymphangitis. Bence Jones protein was not detected
in the urine. The test results for tumor markers, human
immunodeficiency virus, a routine sputum smear, and
cultures were all negative.

A regular culture of a bronchoalveolar lavage fluid
(BALF) specimen obtained at bronchoscopy from the
apico-posterior segment of the left upper lobe proved
negative 7 days later. A bone marrow biopsy revealed that
the ratio of granulocytes was roughly normal. A needle
aspiration biopsy of a left axillary node and of the left lung
only showed reactive lymph node hyperplasia and scattered
mixed inflammatory cell infiltration in the left lung. The
enlarged lymph node in the left neck was completely
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removed surgically and was sent for next-generation
sequencing (NGS) and histopathology. NGS refers to a
high-throughput technology that determines the nucleic
acid sequences extracted from biological samples and yields
information on the type and abundance of microorganisms
contained in the sample (8). Histopathology results of
the left neck lymph node showed granulomatous changes
(Figure 2). The immunohistochemistry and special stains
were negative. The presence of M. szulgai in the lymph
node specimen was confirmed 5 days later by NGS.

Standard treatment with clarithromycin (500 mg bid),
ethambutol (750 mg qd), and moxifloxacin (0.4 g qd)
began in July 2020 according to national and domestic
guidelines (3,9). At the beginning of the treatment, the
patient experienced some nausea and a poor appetite, which
were considered side effects of the drugs. After expectant
treatment for 2 weeks, the patient tolerated the medication
well. The CT scan was repeated after treatment for 1 month,
and then at 3, 5, and 7 months, respectively. The lesions in
the left lung improved at 1 month and further improved at
7 months compared to the pre-treatment scan (Figure 3).
The patient’s anemia was resolved; her hemoglobin levels
increased to normal and remained stable. The patient’s
C reactive protein (CRP) and erythrocyte sedimentation
rate (ESR) levels normalized. The pain in the lymph nodes
improved significantly, and the patient stopped taking
painkillers. There was no recurrence of cough, sputum, or
fever. The follow-up period thus far is over 10 months and
will continue after the end of treatment.

Discussion

M. szulgai was named after Dr. Szulga, a Polish
microbiologist, who developed the lipid analysis method for
identifying this pathogen (10). It is known to be primarily
present in environmental sources, such as fresh water, and
to affect tropical fish and plants, which have been suggested
as potential sources of human infection (11). At present, no
human-to-human transmission has been reported (4-6). It
is an unusual pathogen that accounts for <1% of all human
isolates of NTM infection worldwide (12). In China, only 5
provinces have reported isolation of M. szulgai (13).

As techniques of pathogen detection gradually improve,
more cases of M. szulgai have been reported, including
infections of the lung, skin, urinary tract, osteomyelitis,
and tenosynovitis (4-7,14,15). Some of the patients
had structural lung disease or reported tobacco use;
however, very few cases of immunocompetent patients
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have been reported over the last 4 decades. In the last
century, Maloney reported single organ involvement, lung
disease, lymphadenitis, and cutaneous involvement, but
also recorded rare reports of disseminated disease (16).
However, in a recent discussion of the literature, Weng
reported that osteomyelitis, cutaneous involvement, and
lymphadenopathy were the most commonly involved sites
in populations with disseminated M. szulgai (17). M. szulgai
rarely causes pulmonary infection, and less commonly
causes extrapulmonary disease, and even more rarely causes
systemic infections.

In our case, a 66-year-old female patient, without
cancer or immunodeficiency, apart from controlled type
IT diabetes, presented suffering from a recurrent fever,
cough, and sputum expectoration, with anemia, and also
pain in multiple lymph nodes. FDG PET-CT scans
showed multiple high-uptake lesions and bone destruction,
while CT scans indicated a non-specific lung lesion and
lymphadenopathy. This patient’s diagnosis of M. szulgai
infection was based on the clinical presentation, imaging
evidence, a consistent lymph node histology, which
indicated granulomatous changes, and NGS. The marked
clinical response and continuing improvement in imaging
following treatment also strongly support the diagnosis.
Diabetes was considered a possible predisposing factor as
the patient had a history of herpes zoster.

The presentation of a fever, cough, and sputum did not
differ from common pneumonia. Thus, the determination of
the specific etiology was crucial. The clinical practice expert
consensus for the application of metagenomic NGS (18),
recommends its use as the first choice of second line
investigations for patients suspected of focal infection, after
routine biochemistry, cultures, or polymerase chain reaction
(PCR) inspections of the focal area, if they do not yield an
etiological diagnosis. In this case, the differential diagnoses
that needed to be considered included systemic metastases
of a malignant tumor, lymphoma, and multiple myeloma.
We carried out multiple pathological examinations of
multiple tissues, including bone marrow, lymph nodes,
and lung biopsies, to confirm or exclude the diagnosis of
neoplasia. No evidence of malignancy was found, and an
infectious etiology was considered. Eventually, NGS was
carried out, and M. szulgai infection was diagnosed.

The clinical manifestations and histopathology of
NTM, especially M. szulgai, infection lack specificity. The
diagnosis mainly relies on a pathologic examination and
mycobacterial culture. The BALF specimen of our patient
eventually showed a negative mycobacterial culture. The
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traditional method for identifying N'TM relies on the
characteristics of bacterial growth and biochemical reaction,
which usually takes several weeks. The identification
results may be affected by many factors. In recent years,
molecular biology methods have gradually been adopted
for the identification of nontuberculous mycobacteria
(3,7,19). For patients with respiratory infections, if a clear
etiological basis has not been obtained through traditional
laboratory examinations within 3 days and empirical anti-
infective treatment is ineffective, it is recommended to
obtain respiratory tract specimens for NGS (A, 1II) (18).
According to national and domestic guidelines, as N'TM is
usually resistant to common anti-tuberculosis drugs, once
NTM disease is diagnosed, routine anti-tuberculosis drug
sensitivity testing is not necessary. In similar cases, triple or
quadruple anti-tuberculosis treatments have been chosen
(15,20). However, clarithromycin and azithromycin are
macrolide drugs, which have been of vital importance in the
treatment of N'TM over the past 20 years. A total treatment
period of >12 months after the cultures become negative
is suggested (3). Others have shown that treatment, which
includes clarithromycin, has achieved good results (17).
In this patient, triple therapy was instituted, leading to a
significant improvement in fever, pain, anemia, and lesion
absorption. The patient’s hemoglobin rose from 72 to
145 g/L. The inflammation indicators also normalized.
Continuous follow-up will be arranged.

M. szulgai disseminated infections have been reported
worldwide, but cases have rarely been recorded in China,
especially in patients without severe immunodeficiency.
In this case, the involvement of multiple organs almost
led to a misdiagnosis of a tumor. In patients who suffer
from recurrent fever with multiple pathological lesions
and multiple organ involvement, in addition to repeated
investigations, tissue biopsies should be performed and
consideration given to bacterial and fungal cultures.

Conclusions

In conclusion, NTM, including M. szulgai, are very
uncommon potential causes of infection, even in patients
without severe immunosuppression. This report highlights
that continued clinical awareness is required to identify rare
cases caused by M. szulgai, and the potential usefulness of
the NGS of clinical samples in this context.
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