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Background: Non-tuberculous mycobacteria (NTM) are ubiquitous organisms that occasionally causes invasive
diseases in humans, but they are under-reported in Saudi Arabia. We aimed to describe NTM infections and apply
the American Thoracic Society/Infectious Diseases Society of America ATS/IDSA criteria.

Method: Positive laboratory reports for NTM between January 2006 and December 2017 were retrospectively
reviewed, and then classified into respiratory and non-respiratory specimens. ATS/IDSA criteria were applied to
all respiratory specimens. Host status, clinical presentation, species identification, imaging, treatment, and
outcome data were collected using a standardized form and analyzed. Cases with duplication or incomplete data
were excluded.

Results: 183 unique patients with positive NTM culture were included. Median age was 52 years and males
represented 59%. Majority of cases were in the respiratory specimens group (n = 146), of which only 15 cases
have met the ATS/IDSA criteria. Overall, cases were primarily known to have non-immunocompromising con-
dition but 27% had either an active malignancy (n = 35), HIV (n = 13), or primary immunodeficiency (n = 8).
68.3% of cases presented with respiratory symptoms with or without fever. Among the identified NTM species
(51.9%), slowly growing NTM were predominant. Anti-NTM therapy was provided in only 22.4% of this cohort.
Death was documented only in 5 cases; all were in the respiratory group and were not treated.

Conclusion: Though uncommon to isolate, only one in every ten respiratory NTM isolates was found potentially
true pathogen in a single center in Saudi Arabia. Future studies on NTM prevalence in Saudi Arabia are
recommended.

1. Introduction

Mycobacterium, a genus of Actinobacteria and one of the oldest and
largest genera of bacteria, are described as opportunistic organisms [1].
The genus of Mycobacterium share 94.3% of the 16S rRNA gene within
the genus and each has the potential to cause a wide variety of diseases.
In the recent years, the rapid development in technology of identifica-
tion, such as polymerase chain reaction (PCR), has identified more than
170 species of mycobacteria [2]. Mycobacterium tuberculosis complex
(MTC), the most famous among mycobacterium genus, are the patho-
gens causing human tuberculosis (TB) disease. [3]. Outside the MTC,
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mycobacterial organisms are referred to as atypical mycobacteria,
mycobacteria other than TB (MOTT), or more recently given the name:
nontuberculous mycobacteria (NTM).

The NTMs are considered environmental bacteria that can be ubiq-
uitous in water, soil, and plants[4]. Although the mode of transmission
to human is not completely understood, direct or indirect human-to-
human transmission of certain strains of M. abscessus has been
confirmed by whole genome sequencing in the literature[5]. The battle
between the NTM species against the host immunity play a significant
role in the spectrum of the NTM disease. Nevertheless, they can infect
immunocompetent and, more profoundly, immunosuppressed
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individuals [6]. According to the American Thoracic Society (ATS) and
Infectious Disease Society of America (IDSA) guidelines, evaluation of a
pulmonary NTM infection depends on specific microbiological, radio-
logical, and clinical findings, as well as the exclusion of other diseases,
such as tuberculosis.

It is observed that there is a geographic variation in NTM prevalence
[7,8]. Amongst Mycobacterium, the prevalence of NTM was widely
variable, being low in a country like Belgium (2.1%) and high in India
(34%). More importantly, an increasing trend of NTM disease is
observed in North America (3-6% per year) [9] and Chine [10], but not
in Europe [11]. The prevalence of NTM infection in Saudi Arabia is not
known yet, likely because they are not among the list of reportable
diseases in the country.

In the view of scarce data on NTM infections in our region, we aim to
review cases with NTM in a single tertiary care center in Riyadh, Saudi
Arabia.

2. Methods
2.1. Study population and study design:

After approval by the Institutional Review Board (IRB) at the insti-
tute, a retrospective review was performed at KFMC, a 1200-bed tertiary
health care center in Riyadh, Saudi Arabia, between January 2006 and
December 2017 for patients who had at least single nontuberculosis
mycobacterium culture from any specimen type. We reviewed their
medical records and collected the demographic, clinical presentation,
medical history, microbiological results, imaging findings, the decision
of treatment, and survival outcome. Patients with incomplete data were
excluded.

We classified patients’ specimens into a pulmonary and extrap-
ulmonary specimens, or both. We evaluated those with respiratory
specimens using the 2020 American Thoracic Society/Infectious Dis-
eases Society of America (IDSA), which combines clinical, radiological,
and microbiological criteria after excluding other etiologies. At the same
time, the non-respiratory specimens are stratified by physician decision
on treatment. For cases with multiple isolates of NTM species, only the
first isolate of species is included in the analysis.

2.2. Culture and identification

NTM isolates cultured on Lowenstein Jensen (LJ) medium and
Mycobacterium Growth Indicator Tube liquid media (Becton Dickinson
(BD) BACTEC MGIT 960 System) the MGIT system. It is nonradiometric
which uses advanced fluorometric technology that detects O2 con-
sumption. All specimens have been processed according to the micro-
biological standard procedures. After excluding the MTB complex, we
recognize NTM by positive AFB and negative real-time PCR (GeneXpert
MTB/RIF assay Cepheid USA) MTB complex Kit). On request, the spec-
imen is sent to a reference laboratory for species level identification, as it
is not available in-house in our institute.

2.3. Data analysis:

We performed descriptive and comparative analysis among patients
who fit our study criteria. We compared patients with slowly growing
mycobacteria against rapidly growing mycobacteria using the chi-
square test to obtain predictors among study variables. Data were pre-
sented in frequencies, percentages, average using IBM/SPSS V.23
(Armonk, New York, USA) software.

3. Results
Annually, our laboratory department receive requests for mycobac-

terial culture at a rate of 1,000 per year, where it yielded positive culture
5-10% for all types of mycobacteria. We found a total of 183 positive
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cultures of NTM between 2006 and 2017 that fit our study criteria. The
highest case number was found during the years of 2008 (n = 25), 2013
(n = 24), and 2016 (n = 23). While there was an increasing trend of
unidentified species over the years toward 2017, there was a decreasing
trend to isolate the group of slowly growing mycobacteria. We also
observed that annual NTM isolated from non-respiratory specimens
were less than 5 isolates per year, except the year of 2016 when it
doubled to 11 specimens per year, the majority of which were uniden-
tified 6/11 (Fig. 1).

The median age among all patients was 52 years; however, patients
with respiratory specimens were slightly older (median 54 years), while
those with non-respiratory specimens were significantly younger (me-
dian 38 years). Furthermore, more than 60% of the cases were between
the ages 19-65 years, with a similar percentage across respiratory and
non-respiratory groups. Keeping in mind that the pediatric age group
was the minority in this cohort (10.9%), a higher proportion of this age
group was observed in the non-respiratory specimen group (21.6%).
Male predominance was observed in the whole cohort and in the res-
piratory specimens group (59 and 58.2%, respectively), while it was
even higher among the non-respiratory specimens group (62.2%).
Medical comorbidities were found in the vast majority of patients with
positive NTM culture (85.8%). Cardiovascular disease (32.4-34.2%) and
diabetes mellitus (25.3-29.7%) were the most common comorbidities
among the whole cohort, the respiratory specimens, and non-respiratory
specimens group. However, after we applied the ATS/IDSA criteria,
pulmonary disease (40%), and diabetes mellitus (40%) were the most
common among the respiratory specimens group. Active malignancy
was found in 19.1% of all patients, with the highest proportion among
those who met ATS/IDSA pulmonary NTM criteria (26.7%). Surpris-
ingly, none of the 12 patients with HIV or the 6 patients with other types
of immunodeficiencies who had respiratory specimens had met ATS/
IDSA pulmonary NTM criteria (Table 1).

In the current analysis, 94.5% of patients were symptomatic prior to
NTM culture. Respiratory symptoms (dry or wet cough, dyspnea, and
chest pain) with or without fever were the presenting symptoms in at
least 68.3% of all cases and 79.5% of cases with positive NTM respira-
tory specimens, while fever with constitutional symptoms (weight loss,
night sweats, anorexia, fatigue) was present in 16.4% of all cases. As
expected, non-respiratory symptoms were the most common among
non-respiratory specimens group (45.9%). Lung imaging was requested
in 141/146 (96.6%) of cases with respiratory specimens. The findings
were compatible with ATS/IDSA pulmonary criteria in 41/141 cases
(29.1%) cases, including nodules (n = 18), bronchiectasis (n = 12), or
cavity (n = 11), while the majority of the rest were either normal (n =
25) or other unrelated findings (n = 75) (Table 1).

Culture specimens were mostly from pulmonary category (n = 146,
79.8%), including sputum (n = 114), deep respiratory sample (n = 27),
or other respiratory specimens (n = 5), while the remaining extrap-
ulmonary specimens (n = 37, 20.2%) were mostly from non-sterile sites
(n = 21), sterile sites (n = 13), or multiple sites (n = 3). Species of NTM
were identified in 51.9% of the isolates (n = 95), and there was no
difference in the likelihood of identification between respiratory versus
non-respiratory specimens (51.4 vs. 54.1%). Furthermore, the slowly
growing mycobacteria (SGM) was the predominant group compared to
rapidly growing mycobacteria (RGM) (40.4 vs. 11.5%), with variable
distribution when comparing respiratory (SGM, 33.9 vs. RGM, 7.1%)
versus non-respiratory specimens (SGM, 6.6 vs. RGM, 4.4%). Overall,
the most common SGMs were M. Simiae (n = 21), M. gordonae (n = 14),
M. riyadhense (n = 11), and M. szulgai (n = 10), while the most common
RGMs were M. chelonae (n = 8), M. abscessus (n = 5), and M. fortuitum (n
= 5). However, species that were isolated from patients who met ATS/
IDSA pulmonary criteria were M. Simiae (n = 2), M. riyadhense (n = 2),
M. chelonae (n = 2), M. avium (n = 1), and M. scrofulaceum (n = 1)
(Table 2).

Treatment of NTM positive culture was attempted in 33/146 (22.6%)
and 8/33 (21.6%) of cases with respiratory and non-respiratory
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Fig. 1. Species group and specimens types over the study period. RGM: Rapidly growing mycobacteria. SGM: Slowly growing bacteria. ATS/IDSA criteria: including

all 2020 infectious diseases society of America.

specimens, respectively. Although this percentage was slightly higher
among those who met ATS/IDSA pulmonary criteria (26.7%), the ma-
jority of them did not receive treatment due to the following reasons:
early discharge before culture results (n = 3), patients were already
recovered at the time culture result (n = 3), the patient died before
culture result (n = 1), or no clear reason and infectious disease team
were not involved (n = 4). Despite those patients with no treatment was
the majority, only five patients died within one year of culture date.
(Table 2) Detailed exploration on these five cases is presented in Table 3.

ATS/IDSA criteria for NTM pulmonary disease were applied to all
respiratory specimens (n = 146) in this cohort, and 95.9% (n = 140)
have met the symptoms criteria, 28.8% (n = 42) met the imaging
criteria, 23.3% (n = 34) met the microbiologic criteria, and only 21.9%
(n = 32) had the three criteria altogether. (Table 4).

Then we compared those with SGM and RGM against the study
variables (Table 5). We found male gender (OR = 3) or the presence of
symptoms were predictors for SGM. The age, preexisting medical con-
ditions, specimen type, or outcome were not significantly different be-
tween the two species group.

4. Discussion

In this study, we describe the clinical, radiological, and microbio-
logical features of non-tuberculous mycobacterium (NTM) that were
isolated from pulmonary and extrapulmonary sites over 11 years, with
an insight on their association with comorbidities and prognosis. We
have found that only the minority had been considered pathogenic and
very rarely resulted in a poor outcome. Although most of the NTM were
pulmonary in origin, only 10.3% have met all requirements in ATS/IDSA
criteria.

Since humans are in contact with NTM in the environment, coloni-
zation and infection can be transient, intermittent, prolonged. Although
NTM and MTB are two different pathogens, they share epidemiological
and clinical similarities, which is challenging for laboratories to identify
and for physicians to treat especially in resources-limited settings. Also,
the standard medication regimens used for MTB complex not appro-
priate for NTM [12]. It is essential to improve diagnostic tools for
diagnosing NTM and MTB infections to initiate the appropriate therapy.
The treatment of NTM and method of susceptibility testing depend on
the type of species and individual strains. Therefore, early identification
is critical for the treatment of the disease. In recent times, chemical
testing has been replaced by molecular methods, and MALDI-TOF MS for
the identify species and NTM, which is extensively helpful in facilitating
treatment [12,13].

Smear positivity and similar respiratory presentation can challenge
differentiating NTM from MTB which results in underestimation of the
true incidence of NTM in different countries [14]. The more confusing
part of NTM is the likelihood of being a colonizer, which is not a big
concern in MTB. Although ATS/IDSA criteria is designed to overcome
this, but given that the criteria was based only on M. kansasii, and M.
abscessus this could overestimate the rate of true infection due to other
NTM species [15]. While NTM incidence increases and TB incidence
decreases, even in TB endemic countries, TB continue to receive larger
global public health attention due to higher mortality risk. In Saudi
Arabia, a steady decrease of TB incidence was achieved in 2020 by half
the rate in 2010 [16], however we still lack national surveillance data on
NTM.

Older age matters in increasing risk of various types of infections
[17]. While previous studies from western countries have found NTM
infected patients had a median age of 68 years [18], we observed
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Table 1

Demographic, comorbidities, clinical presentations, radiological features,
treatment, and outcome of all patients with positive culture for nontuberculous
Mycobacterium in a tertiary care center, Riyadh, Saudi Arabia, between 2006
and 2017, (n = 183).

Parameter Total Respiratory Non-
n= specimens respiratory
183 n =146 specimens
(%) (79.8) n=237
Total met (202)
ATS/
IDSA
criteria
n=15
(10.3%)
Age Median 52 54 48 years 38 years
years years
<18 years 20 12 0 (0) 8 (21.6)
(10.9) (8.2)
19-65 years 116 93 11 23 (62.2)
(63.4) (63.7) (73.3)
>65 years 47 41 4(26.7) 6(16.2)
(25.7) (28.1)
Sex Male 108 85 8(53.3) 23(62.2)
(59) (58.2)
Female 75 61 7 (46.7) 14 (37.8)
(41) (41.8)
Preexisting Cardiovascular 62 50 4(26.7) 12 (32.4)
medical disease (HTN, CVA, (33.9) (34.2)
condition IHD, CHD, VHD).
Diabetes mellitus 48 37 6 (40) 11 (29.7)
(26.2) (25.3)
Pulmonary diseases 42 39 6 (40) 3(8.1)
(BA, (23) (26.7)
bronchiectasis,
COPD, ILD)
Malignancy (Solid 35 30 4(26.7) 5(13.5)
or hematologic) (19.1) (20.5)
Medically free 26 19 2 (13.3) 7 (18.9)
(14.2) 13)
Autoimmune 17 8 1(6.7) 9(24.3)
disease (PCD, IBD, 9.3) (5.5)
SLE, MS)
Renal or liver 15 14 1(6.7) 12.7)
disease 8.2) (9.6)
History of 16 15 2(13.3) 1(2.7)
mycobacterium (8.7) (10.3)
tuberculosis
infection
Human 13 12 0(0) 1(2.7)
immunodeficiency (7.1) 8.2)
virus (HIV)
Smoker or ex- 9 9 2(13.3) 0 (0)
smoker (4.9 6.2)
Primary 8 6 0 (0) 2(5.4)
immunodeficiency (4.4) 4.1)
Presentation Respiratory 66 62 7 (46.7) 4 (10.8)
symptoms (36.1) (42.5)
Respiratory 59 54 4 (26.7) 5(13.5)
symptoms + fever (32.2) @37)
Fever and/or B 30 23 4(26.7) 7(18.9)
symptoms (16.4) (15.8)
Other symptoms 18 1 0 (0) 17 (45.9)
9.8) 0.7)
Asymptomatic 10 6 0(0) 4(10.8)
(5.5) “4.1)
Chest X-ray Normal - 25 0 -
or CT scan 17.1)
findings, Cavity - 11 6 (40) -
(not done (7.5)
in 5 cases)  Nodules - 18 7 (46.7) -
(12.3)
Bronchiectasis - 12 2(13.3) -
(8.2)
Other findings - 75 0 -
(51.4)
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- Respiratory specimens include: expectorated sputum, induced sputum, bron-
choalveolar lavage, tracheal aspirate, gastric aspirate (for pediatric age group),
and lung biopsy. Lung imaging include: Chest X-ray and computed tomography
(CD).

younger age in this cohort including respiratory group, those who met
ATS/IDSA criteria, and non-respiratory group (median age 54-38
years). This difference should be interpreted with caution given the
difference in older population between the Saudi and western countries
(3 vs 16%). (ref: World Bank staff estimates based on age/sex distribu-
tions of United Nations Population Division’s World Population Pros-
pects: 2019 Revision). The predominance of the male gender found in
this study was in concordance with previous studies, which depicts that
the gender of patients are potential risk factors for NTM infections [ 18-
20].

While the minority in this study were with no pre-existing comor-
bidities (14.2%), we found that preexisting pulmonary diseases was
associated with NTM infection, especially COPD and bronchial asthma
(BA). Historically, medication in this group of patients, COPD and BA,
showed a dramatic relationship between immunosuppression and
increased risk of pulmonary NTM diseases [21]. Furthermore, NTM is
recognized as an important cause of chronic lung infection in many
countries. Nevertheless, pulmonary NTM can still occur in patients with
no underlying lung disease [27,28].

Susceptibility to extra-pulmonary NTM is more in patients with TB
disease, diabetes mellitus and chronic kidney disease [22-24]. Addi-
tionally, the increase in the use of immune-modulating drugs might
explain the world-wide rise in NTM infection prevalence [25,26]. In
contrast, immunocompromised individuals were not the majority in this
paper, potentially because the study was performed in a single center.
However, the increasing number of immunocompromised patients,
including those with solid organ transplantation, malignancies, diabetes
mellitus, renal failure, as well as the increasing prevalence of primary
immunodeficiencies puts Saudi population at risk and more susceptible
to NTM infections [27-30].

Similar to the rest of the world, a progressive rise in reporting NTM
species is observed in the literature, likely due to increase in identifi-
cation and increase in use of immunosuppressive agents. [31] Recent
studies have noted that the increase in middle eastern and Asian coun-
tries was seen mainly with the rapidly growing NTM, as opposed to
Europe and North America in which the slowly growing NTM pre-
dominated [10], However, in the current study, we noted a predomi-
nance of SGM over RGM especially among respiratory isolates, even if
we adjust per AST/IDSA criteria. Previous studies from Saudi Arabia
have mostly reported NTM species with M. fortuitum and M. abscessus
with clinical relevance of 28-34% [20,32] Nevertheless, these species
were much less reported in the current report and were mostly regarded
as colonizers. Clearly, the species distribution in this study is different
from the previous reports. However, they may not reflect the reality of
species distribution because 48.1% of the samples were not yet identi-
fied. This may hint toward the challenges in the species identification in
our center.

M. Simiae is a rare environmental species of NTM that was the first
reported from a monkey’s lymph node [33,34]. True infection due to M.
Simiae is relatively rare, and estimated to be as low as 10% [35,36] and
most of them were associated with immunocompromised patients,
including HIV patients [37-39]. In our cohort, 3/23 (13%) were
considered pathogenic and were treated with Anti-NTM therapy, one
was a renal transplant patient and the other two had a non-
immunocompromised state. We had 3 cases of M. Simiae isolated from
the respiratory system of HIV patients, but none of them were consid-
ered pathogenic. All the 23 cases have survived at one year post culture
date.

M. riyadhense was identified in 2009 and reported from many
countries. It is a slow-growing Mycobacterium, and it is very close to M.
szulgai phylogenetically [40]. Furthermore, by using biochemical
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Table 2
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Specimens type, results of identifications, and radiological findings, stratified by specimens types and ATS/IDSA criteria for pulmonary disease, among all patients with
nontuberculous Mycobacterium in a tertiary care center, Riyadh, Saudi Arabia, between 2006 and 2017, (n = 183).

Parameter Total Respiratory specimens Non-respiratory specimens
n = 183 (%) n =146 n = 37 (20.2%)
(79.8%)
Total met ATS/IDSA criteria
n=15
(10.3%)
Category of Specimens site Pulmonary Sputum 114 (62.3) 114 (62.3) 4(26.7) -
Deep respiratory specimens 27 (14.8) 27 (14.8) 11 (73.3) -
Other respiratory specimens 50.7) 502.7) - 0 (0)
Extrapulmonary Non-Sterile sites 21 (11.5) - - 21 (11.5)
Sterile sites 13(7.1) - - 13(7.1)
Multiple sites 3(1.6) - - 3(1.6)
Species identification Species not identified 88 (48.1) 88 (48.1) 7 (46.7) 71 (38.8)
SGM Total 74 (40.4) 62 (33.9) 6 (40) 12 (6.6)
(m=74) M. Simiae 21 (11.5) 17 (9.3) 2 (13.3) 4(2.2)
M. gordonae 14 (7.7) 12 (6.6) 0(0) 2(1.1)
M. riyadhense 11 (6) 8 (4.4) 2(13.3) 3(1.6)
M. szulgai 10 (5.5) 10 (5.5) 0(0) 0(0)
M. xenopi 7 (3.8) 6 (3.3) 0(0) 1 (0.5)
M. avium 5(2.7) 3(1.6) 1(6.7) 2(1.1)
M. scrofulaceum 2(1.1) 2(1.1) 1(6.7) 0 (0)
M. kansasii 2(1.1) 2(1.1) 0(0) 0(0)
M. kubicae 1 (0.5) 1 (0.5) 0(0) 0 (0)
M. parascrofulaceum 1(0.5) 1 (0.5) 0 (0) 0 (0)
RGM Total 21 (11.5) 13 (7.1) 2(13.3) 8 (4.4)
(m=21) M. chelonae 8(4.49) 5(2.7) 2(13.3) 3(1.6)
M. abscessus 5(2.7) 2(1.1) 0 (0) 3(1.6)
M. fortuitum 5(2.7) 5(2.7) 0 (0) 0 (0)
M. conceptionense 2(1.1) 1 (0.5) 0(0) 1 (0.5)
M. mageritense 1(0.5) 0 (0) 0 (0) 1(0.5)
Treatment Treated 41 (22.4) 33 (22.6) 4(26.7) 8(21.6)
Not treated 142 (77.6) 113 (77.4) 11* (73.3) 29 (78.4)
Outcome Survived 178 (97.3) 141 (96.6) 14 (93.3) 37 (100)
Died 5(2.7) 5(3.4) 1(6.7) 0(0)

Lung imaging include: Chest X-ray and computed tomography (CT).

* Reasons of not treating those who fit ATS/IDSA criteria (n = 11): culture results came after patient sent home (n = 3), patients were already recovered at the time

culture result (n = 3), patient died before culture result (n = 1), or no clear reason and infectious disease team was not involved (n = 4).

Table 3
Details on the patients who died at 1 year of positive NTM culture (n = 5).

No.  Year Age, Specimen Species Medical History Presentation Lung Imaging Met all Treatment  Culture date
sex ATS/IDSA to death
criteria interval
(days)
2 2007 39, F Single M. gordonae  Hypopharyngeal cancer Fever and dry CXR: normal. No No 60
sputum cough,
3 2007 76,M  Single M. Simiae Diabetes Mellitus, Dyspnea. CT: right lower lobe No No 299
sputum Ischemic heart disease. consolidation
4 2012 62,M  Single Unidentified ~ Renal cell cancer, Dry cough. CT: left upper lobe No No 53
sputum Ischemic heart disease interlobular septal
thickening.
5 2013 76,M  BAL Unidentified ~ Acute myelocytic Febrile CXR: normal No No 7
leukemia, Diabetes neutropenia, dry
Mellitus, Hypertension cough, and
dyspnea.
1 2016 48, F BAL Unidentified =~ Diabetes Mellitus Weight loss CT: peripheral Yes No 66

bilateral nodules.

testing, it is close to M. szulgai and M. malmoense [41]. M. riyadhense
can cause pulmonary and extrapulmonary disease [41-43]

Until now, no commercial methods can recognize M. riyadhense
species, and it needed advanced molecular diagnostics. From this study,
11 patients of M. riyadhense infection, 9 of them were from respiratory
specimen, five out of 11 were known cases of HIV, and 2 patients were
medically free. Although treatment was provided in 9 of the 11 cases,
only 6 cases had ATS/IDSA criteria of true infection, and no death was
documented at one year.

In our center, M. gordonae was found in 14 patients, where 12 of

them had it from a single sputum sample, therefore none of these 14
cases were treated and all survived at one year. This is expected as M.
gordonae is one of the weakest pathogens among all the NTMs, and its
isolation is typically considered as a contaminant. The organism is
ubiquitous, and it is the most common isolated from the environment
especially the water. Nosocomial transmission has also been reported
from tap water used for the washing of medical items [44]. Although M.
gordonae is typically believed as a contaminant, there are numerous
reports showed the organism could cause disease in immunocompetent
and immunosuppressed patients. M. gordonae infections mainly
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Table 4

Application of ATS/IDSA criteria among patients with positive respiratory
specimens for nontuberculous Mycobacterium in a tertiary care center, Riyadh,

Table 5
Comparison with SGM and RGM against the study variables of identified species
in a tertiary care center, Riyadh, Saudi Arabia, between 2006 and 2017 (n = 95).

Saudi Arabia, between 2006 and 2017 (n = 146).

Parameter SGM RGM P- Odds ratio
ATS/IDSA criteria n (%) n=74 n=21 value (95%
. (77.9) (22.1) confidence
Symptom criteria: Yes 140 (95.9) interval)
No 6 (4.1) For SGM
- Pulmonary or Systemic Symptoms.
Imaging criteria: Yes 42 (28.8) Age <18 years 8 2(9.5) 092
No 104 (71.2) 10.8)
- CXR: nodular or cavitary, or, 19-65 years 48 13
- HRCT: bronchiectasis with multiple small nodules (64.9) (61.9)
Microbiology criteria: Yes 34 (23.3) >65 years 18 6
No 112 (76.7) (24.3) (28.6)
- At least two separate expectorated sputum samples or, Sex Male 48 8 0.028 3.0
- At least one bronchial wash or lavage, or, (64.9) (38.1) (1.1-8.17)
- Lung biopsy with histologic and positive culture, or, Female 26 13 ref
- Lung biopsy with histologic and one positive sputum. (35.1) (61.9)
Meeting all criteria Yes 15 (10.3) Medical Pulmonary Disease 17 6 0.61
No 131 (89.7) history™* (23) (28.6)
Diabetes Mellitus 20 8(38)
(27)
associated with corticosteroid treatment, HIV infection, malignancy, Malignancy 16 2099
organ transplant recipients, and those in the extreme of age groups [45]. HIV 5201‘6) o
All cultures should be interpreted with caution since these cultures (13.5)
potentially represent contamination in the absence of pathological evi- Non-HIV 227) 1(48)
dence. A study conducted in Roma proves the importance of the envi- Immunodefidency
ronmental survey for M. gordonae isolates and compare it to clinical Renal/Liver disease  5(6.8)  2(9.5)
. . s . . . Autoimmune 5(6.8) 0 (0)
isolates by using molecular tools as it is crucial to differentiate pseudo- .
o . X Cardiovascular 24 8
outbreak from actual clinical infection [46]. diseases (32.4)  (38.1)
All cases infected by M. Simiae, M. riyadhense, and M. szulgai pre- Medically Free 11 5
sented with at least one symptom, where dry cough, fever, dyspnea, ) (14.9)  (23.8)
weight loss, hemoptysis, chest pain, and productive cough among their History of MTB 568 (31 ay
presentation. We could not appreciate significant differences between Symptoms  Fever + Respiratory 26 6 0013 13
specific presentations within the species. Lung radiology findings in symptoms (35.1)  (28.6) (1.1-147.8)
NTM infection are typically categorized into nodular, cavitary, or Respiratory 28 7 12
bronchiectasis changes [47].These changes were found only in 41/141 symptoms (7.8)  (33.3) (1.1-133.6)
tients with respiratory specimens. Unfortunately, majority of cases Fever and/or B 15 148 4
pa P Yy specimens. U €ly, majority symptoms (20.3) (2.2-937.3)
that had these changes were not identified to species level. We could not Other symptoms 4(5.4) 4(19) 3 (0.2-42.6)
find a radiological pattern toward specific species in this cohort, in Asymptomatic 1(1.4) 3 ref
contrast to previous studies were Mycobacterium avium-intracellulare ] (14.3)
complex and Mycobacterium M. kansasii showed significant differ- Specimen  Sputum (5607 6 2;2 b -
ences in presenting symptoms and remarkable radiological finding from o Adjusted by ATS/ 0 (0) 1(4.8
other NTMs [23,48]. IDSA microbiology
Mortality due to NTM is variable between species. Early reports on criteria
rapidly growing mycobacterium estimated fatality around 15% [49]. Deep respiratory 3126 » 1(4.8)
. . . . . specimens N
Howe.:\{er, such mortality risk is largely af.fecte<.:1 by underlying Patlent « Adiusted by ATS/  6(8.1)  1(4.8)
condition [50]. Recently, any respiratory isolation of NTM species was IDSA microbiology
found an independent risk for death at five years irrespective to the criteria
status according to ATS/IDSA criteria [51]. We believe that the very low Othe_f respiratory 0 1(4.8)
fatality in our cohort (2.7%) was largely affected by three variables, that SP'ZC(;;“”E;Z byaTS/ O 0
L]
we had younger population age, we used a relatively short-term IDSA microbiology
outcome, and we have higher percentage of untrue NTM infections criteria
encountered in our center. Non-pulmonary, 6(81) 3
Non-Sterile sites (14.3)
. . . Non-pulmonary, 3(4.1) 5
5. Limitations Sterile sites (23.8)
Non-pulmonary, 3(4.1) 0
In this study, there are multiple limitations. One is being a retro- Multiple sites
spective study. Second, the study was conducted in a single referral Treatment  Treated 21 5 0.68
center. Also, about 50% of total NTM collected samples were not iden- @84 (238)
ified to th ies level. Finall tibility testing and treatment Not treated > °
tified to the species level. Finally, susceptibility testing and treatmen 716  (76.2)
details were not completely available. Outcome Survived 72 21 0.446
97.3) (100
Died 227) 0@
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