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ABSTRACT: The aim of the present study was to determine the clinical relevance of

Mycobacterium simiae isolation from clinical samples.

The medical files of patients in the Netherlands from whom M. simiae was isolated between

1999 and 2006 were reviewed in order to assess frequency and clinical relevance. Clinical

relevance was defined as fulfilment of the diagnostic criteria of the American Thoracic Society.

From the files, 28 patients were identified, of whom six (21%) met the American Thoracic

Society diagnostic criteria. A slight (54%) female predominance was observed, which is

uncommon for nontuberculous mycobacteria isolation. Fulfilment of the diagnostic criteria and

initiation of treatment were not in agreement; treatment results were poor.

Only a minority of clinical M. simiae isolates are clinically relevant and, applying the American

Thoracic Society diagnostic criteria, the number of true infections is overestimated. Physicians in

the Netherlands do not always use these criteria in daily practice, resulting in both over- and

underdiagnosis of M. simiae infection. Further studies are required in order to improve diagnostic

criteria and treatment regimens.

KEYWORDS: Infections in chronic obstructive pulmonary disease, infectious diseases, myco-

bacteria, mycobacteria other than tuberculosis, mycobacterial diseases, mycobacterium

I
n 1965, KARASSOVA et al. [1] reported the
isolation of a new species of nontuberculous
mycobacteria (NTM), which they named

Mycobacterium simiae as it was isolated from
rhesus monkeys (Latin simiae: of monkeys). In
1975, WEISZFEILER and KARCZAG [2] found that the
previously described species M. habana was in
reality also M. simiae.

Clinical M. simiae isolation at first seemed
restricted to the southern USA, Israel and Cuba
[3]. However, in due course, M. simiae isolation
has been reported from many places in the world
[4–6].

M. simiae is present in the environment and can
contaminate medical equipment and laboratory
samples [3, 7]. Therefore, M. simiae isolation is not
clinically relevant per se. Reports on M. simiae in
the literature mainly describe single cases of
infection; few authors have reported clinical
relevance. The American Thoracic Society (ATS)
has published guidelines for the diagnosis and
treatment of NTM infections. Their diagnostic
criteria are designed to distinguish between true
and pseudo-infection, and thus to assess clinical
relevance [8].

In the current study, the frequency and clinical
relevance of M. simiae isolation in the

Netherlands were determined using the ATS
diagnostic criteria available during the study
period [8].

METHODS
The medical records of all patients in the
Netherlands from whom M. simiae was isolated
between January 1999 and January 2006 were
examined. Demographic data, clinical data, drug
susceptibility and whether the ATS diagnostic
criteria available at the time [8] were met were
recorded. The impact of the updated ATS
diagnostic criteria published in 2007 was ana-
lysed separately [9].

The isolates of the patients were subjected to
laboratory diagnosis by the Dutch National
Institute of Public Health and the Environment
(Bilthoven, the Netherlands). This is the national
reference laboratory, providing identification,
drug susceptibility testing and genotyping of
Mycobacterium isolates for all health sector
institutions in the Netherlands.

After ruling out membership of the M. tubercu-
losis complex using the Hain GenoType MTBC
reverse line blot (Hain Lifescience, Nehren,
Germany), an INNO-LiPA MYCOBACTERIA
reverse line blot (Innogenetics, Ghent, Belgium)
was used to identify common species of NTM,
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including M. simiae. Prior to 2004, 16S ribosomal DNA gene
sequence analysis (151 bp) was performed after ruling out
membership of the M. tuberculosis complex using the
AccuProbe MTB DNA probe kit (GenProbe, San Diego, CA,
USA).

Drug susceptibility testing was performed using the agar
dilution method [10]. The drugs tested were isoniazid,
rifampicin, ethambutol, streptomycin, cycloserine, protiona-
mide, amikacin, ciprofloxacin, clofazimine, clarithromycin and
rifabutin.

Pearson’s Chi-squared test and Fisher’s exact test were used
for correlations. The study was approved by the Central

Committee on Research involving Human Subjects, Arnhem–
Nijmegen regional office (Radboud University Nijmegen
Medical Center, Nijmegen, the Netherlands).

RESULTS
M. simiae was isolated from 28 patients during the study
period. No extrapulmonary isolates or disease were noted
during the study period. The baseline patient characteristics
are shown in table 1. Six (21 %) patients met the ATS
diagnostic criteria, based on features detailed in table 2.

Patients who met the ATS diagnostic criteria for true NTM
infection were significantly older than those who did not (73
versus 63 yrs; 95% confidence interval (CI) of the difference 3.0–
18.0; p50.008; table 1).

Productive cough (96%), dyspnoea (54%) and malaise (32%)
were the most commonly reported symptoms, although only
patients who reported weight loss were significantly more
likely to meet the ATS diagnostic criteria (odds ratio (OR) 9.0,
95% CI 1.3–10.5; p50.038).

Chest radiography at the time of primary sampling mostly
showed infiltrates (54%), pre-existent emphysema (25%) or
fibrosis (25%) and suspected malignant lesions (11%). Of the
chest radiographic abnormalities, both nodular (p50.040) and
cavitary lesions (p50.040) were significantly associated with
meeting the ATS diagnostic criteria.

The M. simiae isolates were cultured from sputum (44%),
bronchoalveolar lavage fluid (52%) and lung biopsy specimens
(4%). Of all primary samples, 22% were positive for acid-fast
bacilli on direct microscopy. An acid-fast bacillus-positive
primary sample was significantly associated with meeting the
ATS diagnostic criteria (OR 20.0, 95% CI 1.7–30.9; p50.010).

Six patients started drug treatment; three of them had met the
ATS diagnostic criteria. One of them was cured (as defined by
improvement of symptoms and negative cultures until the end
of the study period), one relapsed and one died due to
progression of M. simiae disease (table 2). Three received
treatment without having met the ATS diagnostic criteria, for
a mean duration of 30 days (range 14–56 days), until an
alternative diagnosis was made (disseminated Histoplasma

TABLE 1 Baseline population characteristics

ATS criteria Total

Met Not met

Subjects 6 22 28 (100)

Males 2 11 13 (46)

Females 4 11 15 (54)

Mean age yrs 73# 63 65

Dutch origin 6 20 26 (93)

Pre-existing pulmonary disease 6 20 26 (93)

COPD 5 16 21 (75)

Lung cancer 0 2 2 (7)

Prior tuberculosis 2 1 3 (11)

Bronchiectasis 2 3 5 (18)

Current smoker 0 3 3 (11)

History of smoking 3 11 14 (50)

Alcohol abuse 0 1 1 (4)

HIV infection 0 1 1 (4)

Haematological malignancy 0 1 1 (4)

Otherwise impaired immunity" 0 2 2 (7)

Data are presented as n or n (%). ATS: American Thoracic Society; COPD:

chronic obstructive pulmonary disease. ": methotrexate-associated pancyto-

penia and cystic fibrosis (each n51). #: significant difference, 95% confidence

interval 3.0–18.0; p50.008.

TABLE 2 Characteristics of patients with true Mycobacterium simiae infections

Patient Sex Age yrs Predisposing conditions Symptoms Positive

cultures

Chest

radiography

Histology Treatment Outcome

1 F 79 COPD PC, Hp, WL, MA 2/2 (Sm+) Infiltrate – 2ECipCla Improved

2 F 68 TB PC, Hp 4/4 (Sm+) Cavities GI 2HRZE6ECipCla Relapse

3 M 75 COPD PC, Dysp, Fev, MA 3/5 (Sm-) Infiltrate – None Stable

4 F 72 COPD, bronchiectasis PC, WL 6/9 (Sm+) Nodular NSI None Deteriorated

5 M 76 COPD, bronchiectasis, TB PC, Hp, Fev, WL, MA 5/6 (Sm+) Cavities, nodular GI 1HRZ3RbECla Relapse; died

6 F 70 COPD PC, Hp, WL 3/3 (Sm-) Infiltrate NSI None Stable

F: female; M: male; COPD: chronic obstructive pulmonary disease; TB: tuberculosis; PC: productive cough; Hp: haemoptysis; WL: weight loss; MA: malaise/asthenia;

Dysp: dyspnoea; Fev: fever; Sm: smear; GI: granulomatous inflammation; NSI: nonspecific inflammation; E: ethambutol; R: rifampicin; Rb: rifabutin; H: isoniazid; Z:

pyrazinamide; Cip: ciprofloxacin; Cla: clarithromycin.

J. VAN INGEN ET AL. CLINICAL RELEVANCE OF MYCOBACTERIUM SIMIAE

c
EUROPEAN RESPIRATORY JOURNAL VOLUME 31 NUMBER 1 107



capsulatum infection and malignancy (each n51)) or identifica-
tion of the NTM as M. simiae was communicated (n51).

The most commonly used drugs were rifampicin, ethambutol,
ciprofloxacin and clarithromycin. Three patients met the ATS
diagnostic criteria but did not receive treatment. In two, this
decision was based on the estimated chance of successful
treatment and the burden of treatment on the patients
involved; in one, the stable clinical picture was the main
reason. Two of the patients remained clinically stable and one
showed radiological deterioration (table 2).

Drug susceptibility testing was performed for a single isolate
of 25 patients, and invariably demonstrated in vitro resistance
to rifampicin, ethambutol, isoniazid, streptomycin, amikacin
and rifabutin. Resistance to ciprofloxacin (72% of isolates) and
clarithromycin (84%) were frequent. Isolates were all suscep-
tible to clofazimine and cycloserine, and most (76%) were
susceptible to protionamide.

The ATS has recently published new diagnostic criteria for
NTM infections, with stricter radiological but less strict
microbiological criteria for true infections. In addition, the
criteria now state that ‘‘making the diagnosis of NTM lung
disease does not, per se, necessitate the institution of therapy’’
[9]. Eight (29%) patients in the present study met the new
criteria, due to the less strict microbiological criteria.

DISCUSSION
In 21% of the 28 patients, M. simiae isolation represented
clinically relevant disease, as defined by the ATS diagnostic
criteria. This low degree of clinical relevance demonstrates the
probable limited pathogenicity of M. simiae in humans.

In contrast to other NTM species, a small majority of the M.
simiae isolates were cultured from samples from females. The
low number of patients in the present study, however,
prevents firm conclusions regarding sex distribution.
Predisposing conditions, mainly pre-existent lung disease,
were similar to those observed for other NTM species [8, 11].
During a nationwide survey in the USA, O’BRIEN et al. [11]
recorded a similar degree of clinical relevance (21%) and a
comparable sex distribution (48% female) in 67 patients. The
causes of this possibly unusual sex distribution remain
unknown. Extrapulmonary infections are seldom reported
and are restricted to immunocompromised hosts [5, 11]. Cases
have occurred in the Netherlands before the present study
period [12].

In those patients who met the ATS diagnostic criteria,
treatment results were poor, with frequent relapses (table 2).
Those who met the ATS diagnostic criteria but were left
untreated remained clinically stable. Therefore, the benefit of
current drug treatment regimens may be questioned, although
the present study group is too small to draw firm conclusions.
Alternatively, the ATS diagnostic criteria may not select the
patients for whom treatment would be beneficial. Although
designed for M. avium, M. kansasii and M. abscessus, the authors
state that ‘‘there is no reason to believe these criteria would not
be applicable to other species’’ [8]. The present data, however,
suggest that the ATS criteria are not applicable to M. simiae
since they overdiagnose true pulmonary M. simiae infections.
Applying the latest ATS criteria [9], with more lenient

microbiological criteria, further increased the number of true
infections, since meeting the clinical and radiological criteria
was common in the present study group; the microbiological
criteria were the major hurdle.

Increasing the number of positive cultures required for
diagnosis to more than three in 1 yr, or reservation of the
diagnosis for histologically proven infections alone, may lead
to improved selection of patients to benefit from treatment. In
the present study, this would result in three cases (11% of all
patients) of true infection requiring treatment (patients 2, 4 and
5; table 2). In line with this observation, RYNKIEWICZ et al. [13],
on the basis of stricter clinical and histological criteria, found
9% of 23 patients to have true M. simiae infections. Limited
treatment results in the present study group demonstrate that
the content and duration of treatment regimens require further
study.

Although not suffering true infections, three patients in the
present study were treated for NTM infection. This over-
treatment may harm patients in terms of adverse effects and
costs [14]. Moreover, it indicates the difficulty in diagnosing
true infections. The limited exposure of physicians in the
Netherlands to NTM disease leads to limited experience with
the currently available, albeit imperfect, diagnostic criteria.
This is probably one of the main reasons for the observed over-
and undertreatment.

When considering treating a patient, age and concomitant
diseases might be a factor in the decision; the significantly
higher age of patients who met the ATS criteria complicates
this situation. The contribution of drug susceptibility testing
results to the drug treatment decision remains limited, as the
association between in vitro susceptibility and the in vivo
response has not been established for most drugs [8].
Application of the new ATS criteria not only leads to diagnosis
of more M. simiae infections, but also leaves the treatment
decision more to the physician. For the infrequently encoun-
tered NTM, centralisation of expertise and easily accessible
expert consultation is therefore important, as acknowledged in
the new statement [9].

In conclusion, clinical Mycobacterium simiae isolation occurs
infrequently in the Netherlands, with a slight female pre-
dominance uncommon to other nontuberculous mycobacteria.
A minority of isolates represent true infection, which suggests
limited pathogenicity in humans. The available diagnostic
criteria are inadequate for the selection of patients for whom
drug treatment for true Mycobacterium simiae infection would
be beneficial. Critical evaluation of more patients from whom
nontuberculous mycobacteria have been isolated will help to
fine tune the criteria for improved diagnosis and treatment of
nontuberculous mycobacteria infection.
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