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Abstract
Closer attention should be paid to vitamin D status in patients with mycobacterial 
diseases.
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1  |   BACKGROUND

Mycobacterium szulgai (M szulgai) is an opportunistic and 
rare pathogen. Several risk factors play roles in the develop-
ment of disease caused by this bacterium including immuno-
deficiency syndromes, previous Mycobacterium tuberculosis 
infection, and smoking. We reported a case of M  szulgai 
respiratory infection in a 32-year-old male patient without 
any history of smoking, immunodeficiency syndromes or 
receiving immunosuppressive medications but the patient 
was severely deficient in vitamin D. Finally, the following 
treatment regimen was administered to the patient: isoniazid, 
rifampin, ethambutol, clarithromycin antimicrobial agents 
supplemented with vitamin B6 and vitamin D. The patient's 
clinical condition was improved after 10 months of treatment. 

Vitamin D deficiency should be considered as a risk factor for 
M szulgai pulmonary infection in immunocompetent people 
who are daily exposed to very little sunlight due to weather, 
occupational, or religious reasons.

Nontuberculous mycobacteria (NTM) are widespread 
worldwide. These bacteria can be transmitted to humans 
from environmental sources such as soil and water with no 
reported cases of person-to-person transmission.1

Mycobacterium szulgai is a slow-growing NTM and a rare 
human pathogen, representing <0.2% of all NTM infections.2 
Mycobacterium szulgai pulmonary infections are infrequently 
reported in those with a history of chronic obstructive pul-
monary disease (COPD), tuberculosis, or immunosuppres-
sion.3 Clinically, it is indistinguishable from Mycobacterium 
tuberculosis infection and neoplasm; therefore, it is critical 
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to be diagnosed accurately.4 Moreover, there is no consensus 
recommendation for treatment of M szulgai infections, prob-
ably due to its low prevalence.5 Herein, we present a case 
of M  szulgai pulmonary infection in an immunocompetent 
patient without any history of tuberculosis or consumption of 
immunosuppressive drugs but severely deficient in vitamin D 
that was successfully treated in Mashhad, Iran.

2  |   CASE PRESENTATION

A 32-year-old man was referred to Ghaem Hospital af-
filiated to Mashhad University of Medical Sciences in 
February 2019 with symptoms of night sweats, cough, and 
chest pain with previous pulmonary infection mycobac-
terium tuberculosis diagnosis based on positive acid-fast 
bacilli smear test. Tuberculosis was diagnosed in August 
2016. The patient was received a standard 6-month regi-
men including rifampin, isoniazid, ethambutol, and pyrazi-
namide. After the treatment, the result sputum smear and 
culture for acid-fast were negative. He had no history of 
alcohol use and smoking. The patient had a weight loss of 
9 kg over 1 year. The patient worked in a clothing industry 
that was not exposed to sunlight. An initial test performed 
on the patient showed severe vitamin D deficiency. A se-
rology test for HIV was negative. The chest X-ray revealed 

an increase in pleural thickness was seen in the left lung 
and less strongly in the right lung. Reticular lesions were 
observed in the field of lungs, specifically, at the top of 
the lungs (Figure 1A). High-resolution computed tomogra-
phy (HRCT) revealed bronchiectasis, distractive changes, 
and multiple cysts with collapse in the left upper lobe. 
Bronchiectasis and cyst formation with tree-in-bud pattern 
were observed in the right upper lobe and less intensively 
in the right middle lobe and upper left lower lobe segment 
and with less intensity in the upper right lobe (Figure 1C). 
Laboratory findings (Table 1) combined with the clinical 
signs of the patient raised the possibility of Mycobacterium 
tuberculosis infection (TB). Therefore, direct smear mi-
croscopy for acid-fast bacilli (AFB) and mycobacterial 
culture were performed on the patient's sputum sample. All 
three samples obtained from the patient were smear-positive 
for AFB using Ziehl-Neelsen method. Also, mycobacte-
rial culture of the patient's samples on Lowenstein-Jensen 
medium became positive for AFB 22  days after inocula-
tion. To identify the grown bacterium, two independent 
PCR assays were performed on the DNA extracted from 
the bacterial colonies. One PCR assay had been designed 
to detect IS6110, a specific gene target for M  tuberculo-
sis complex, in the specimen and the other assay detected 
rpoB, a mycobacterium genus-specific target. The organ-
ism was identified as (NTM) due to obtaining negative and 

F I G U R E  1   Thirty-two-year-old 
man with M szulgai respiratory infection. 
A, Fibrotic changes in the lungs with 
preference to the left lung. B, Follow-up 
chest radiograph 10 mo after treatment. C, 
Bronchiectasis and cyst formation with a 
tree-in-bud pattern in the right upper lobe 
and less strongly in the right middle lobe 
and upper left lower segments

(A) (B)

(C)
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positive results, respectively, for the former and the latter 
PCR assays. Results were also confirmed by sequencing of 
the ITS (16S-23S) (accession number MN124505), rpoB 
(accession number MN158122), and hsp65 (accession 
number MN158123) genes of M szulgai. Based on the drug 
susceptibility test (DST) results, treatment with isonia-
zid (225 mg), rifampicin (450 mg), ethambutol (825 mg), 
clarithromycin (1000 mg), vitamin B6 (10 mg), and vita-
min D (1000  IU) oral daily was started. After 10 months 
of treatment, a sputum sample was taken from the patient, 
smear, and culture tests were negative. Chest pain and dysp-
nea were resolved and the patient gained 6 kg. Significant 
improvement was seen in the chest X-ray (Figure 1B). The 
patient's serum vitamin D also reached normal.

3  |   DISCUSSION

According to the ATS (American thoracic society) and 
IDSA (infectious disease society of America) guidelines 
released in 2007, to identify NTM respiratory infection 
radiological, microbiological, and clinical findings are re-
quired. These include finding nodular or cavitary lesions 
on chest X-ray or bronchiectasis on HRCT and positive 
culture of at least two sputum specimens.6 Most cases of 
M  szulgai respiratory infection have been previously re-
ported to be fibrocavitary,5 whereas in our case was bron-
chiectasis with nodular lesions and a tree-in-bud view. In 
the bronchiectasis form, the disease is more scattered in 

the middle lobe and lingual area, whereas in our case, most 
lesions were in the upper lobe. Lio et al7 showed that the 
bronchiectasis form of Mycobacterium avium pulmonary 
infection is more commonly seen in those with chronic ob-
structive pulmonary disease or gastrointestinal malignan-
cies such as gastroesophageal reflux disease. Our patient 
had no history of any obstructive diseases or gastrointesti-
nal malfunctions. In the majority of reported cases, M szul-
gai respiratory infections men over 50  years of age and 
have risk factors such as alcohol abuse, smoking, history 
of TB infection, low body mass index, or skeletal abnor-
malities of the chest.8 To our knowledge, the present pa-
tient is the youngest case of M szulgai pulmonary infection 
without any underlying disease with had severe vitamin D 
deficiency. Vitamins can affect different components of 
the innate immune system, and deficiencies lead to defects 
in the immune system and infections.9 The normal blood 
level of vitamin D is about 30 ng/mL, and vitamin D de-
ficiency involves a blood level below 20 ng/mL. Douglas 
et al demonstrated that vitamin D plays an important role in 
immunological defense against mycobacterial infections. 
Vitamin D activates macrophages by blocking the intracel-
lular growth of mycobacteria; on the other hand, vitamin 
D deficiency causes immune system defeat and growth 
Mycobacteria easily.11 The main source of vitamin D for 
humans is sunlight. Because the patient spent a lot of time 
at the workplace and no history of eating vitamin D sup-
plements and vitamin D rich diets, he had a severe vitamin 
D deficiency.

Unlike other NTM, M szulgai is sensitive to most anti-TB 
drugs and responds well to treatment regimens containing 
more than two anti-TB drugs.6 Mycobacterium szulgai is also 
sensitive to macrolides, aminoglycosides, and fluoroquinolo-
nes. In some reports, clarithromycin treatment with etham-
butol and rifampicin or rifabutin has been found effective.7 
Clarithromycin is one of the famous members of aminogly-
cosides which has been FDA approved in 1990. This thera-
peutic agent is recommending for various bacterial infection 
particularly mycobacterial diseases.10 According to review 
of the literatures, there are several evidence for successful 
treatment of clarithromycin in pulmonary infection caused 
by M szulgai.11 On a 10-month follow-up, the patient had a 
negative smear and culture. Signs of improvement in the pa-
tient's chest X-ray visible (Figure 1B).

4  |   CONCLUSION

Mycobacterium szulgai can infect immunocompetent in-
dividuals with risk factors such as vitamin D deficiency. 
Considering the positive effect of vitamin D on innate 
Immunity through the regulation of macrophage activity, 
supplementing regimens are highly recommended for the 

T A B L E  1   The results of the initial tests taken from the patient

WBC (×103/UL) 12.4

RBC (×103/UL) 5.19

HB (g/dL) 11.8

BUN (mg/dL) 6

PLT (×103/UL) 523

Creatinine (mg/dL) 0.58

AST (units/L) 25

ALT (units/L) 55

Potassium (mEq/L) 4.6

Magnesium (mEq/L) 2.3

Sodium (mEq/L) 139

total bilirubin (mg/dL) 0.2

direct bilirubin (mg/dL) 0.1

vitamin D (ng/mL) 9

Neutrophils (×103/UL) 10.16

Lymphocytes (×103/L) 2.11

Monocytes (×103/L) 0.13

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; 
BUN, blood urea nitrogen; HB, hemoglobin; PLT, platelets; RBC, red blood cell 
count; WBC, white blood cell count.
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treatment of NTM infections. Closer attention should be paid 
to vitamin D status in patients with mycobacterial diseases.
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