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Abstract 
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HIV is a major health problem in Thailand. These patients are vulnerable to opportunistic 
infections, especially Mycobacterium tuberculosis and MAC infection. However, NTM was con­
sidered a rare disease in Thailand before the AIDS era. In this study, there were 38 HIV seropositive 
patients with NTM (other than MAC) identified from clinical specimens during the 3 year period 
1998-2000 at Siriraj Hospital, which has a higher prevalence than the previous report. Among these 
patients, 29 cases were likely to have had definite infection from NTM, 5 cases possibly had NTM 
as a pathogen, and 4 cases had NTM as colonization. The most common site of infection was the 
lung (87%) and most common symptoms were cough (62.2%), fever (34.2%), weight loss (42.1%), 
and lymphadenopathy (5.3%). The outcome was poor because many NTM are not susceptible to 
standard medication for tuberculosis which is the empirical treatment for the majority of HIV sero­
positive patients with a clinical finding suspected of mycobacterial infection. The fatality rate was as 
high as 58.6 per cent. Awareness of NTM as a potential pathogen in HIV seropositive patients and 
adjustment of medications even before the availability of culture results may improve the outcome 
of treatment of NTM infection in HIV seropositive patients. 
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Although nontuberculous mycobacterium 
(NTM) was discovered nearly a century ago, it was 
rarely associated with clinical diseases before the 
AIDS era(l), Many NTM have been classified as 
saprophytes(2). NTM differs from M. tuberculosis 
which is always considered as a pathogen when it 
is isolated from clinical specimens. When NTM are 
isolated from clinical specimens, they are not always 
acting as pathogen. Usually the existence of a pre­
disposing condition is required for NTM to be patho­
gen(3), Because of low virulency and pathogenicity, 
most NTM infections were found in patients with 
underlying lung diseases, such as chronic obstructive 
lung diseases, chronic interstitial lung diseases, bron­
chiectasis etc(4). Immunosuppression from diseases 
and drugs is recognized as a predisposing factor for 
the development of mycobacterial diseases(5). Patients 
with acquired immunodeficiency syndrome (AIDS) 
are especially vulnerable to mycobacterial infection. 
M. tuberculosis and MAC are well recognized as 
common opportunistic infections in AIDS patients, 
however, the significance of NTM (other than MAC) 
as opportunistic infections in AIDS patients is still 
not well definded(6). Mycobacterial infection is a 
common opportunistic infection of HIV patients in 
Thailand but mostly due to M. tuberculosis and MAC 
(7,8). NTM infection was considered a rare disease 
in Thailand. There were 24 cases reported from the 
Central Chest Hospital which is the biggest myco­
bacteriosis center in Thailand during the 10 year 
period from 1969 to 1978(9). Because of the ubiquity 
of NTM (other than MAC) in the environment, the 
difference in susceptibility patterns among species 
which cause difficulty in treatment, and the high 
prevalence of HIV infection in Thailand, these NTM 
can be an important health problem in Thailand. To 
explore the problem of these NTM in HIV seroposi­
tive patients in Thailand, this study was performed 
to evaluate the clinical significance of NTM (other 
than MAC) in Thai AIDS patients at Siriraj Hospital 
from January 1998 to December 2000. 

PATIENTS AND METHOD 
This retrospective/prospective study was 

conducted at Siriraj Hospital from January 1998 to 
December 2000. The inclusion criteria were: HIV­
positive patients proved by two different serologic 
tests, patients with signs and symptoms suspected of 
mycobacterial infection including fever, chronic cough, 
weight loss, lymphadenopathy, diarrhea, and chronic 

skin ulcers. Clinical specimens from these patients 
were sent for mycobacterial culture. Mycobacterial 
culture was performed in both systems, conventional 
culture with L-J media for sputum or pus specimens, 
and BACTEC 9240 system for blood culture. For 
blood culture, 5 millilitres of venous blood were drawn 
and injected into a BACTEC 9240 bottle under aseptic 
techniques. Whenever mycobacteria grew on media, 
the organisms were speciated by Gen-probe for M. 
tuberculosis and Mycobacterium avium complex, and 
conventional biochemical methods for other myco­
bacteria by using the scheme of identification of CDC, 
Atlanta USA. Once NTM (other than MAC) were 
identified, the treatment was modified if the patients 
did not respond well to the standard treatment of 
tuberculosis including INH (isoniazid), RFP (rifam­
picin), EMB (ethambutol), and PZA (pyrazinamide) 

In this study, patients with NTM identified 
from patients' specimens were classified into three 
groups including definite infection, probable infec­
tion, and likely colonization. Patients were classified 
as definite NTM infection if they had symptoms com­
patible with NTM infection such as fever, cough, 
lymphadenopathy and they had no other infections or 
conditions that could explain their symptoms. Patients 
were classified as probable infection if NTM were 
identified from non-sterile sites such as sputum and 
patients had symptoms compatible with NTM infec­
tion such as fever, cough, lymphadenopathy, but these 
patients also had other infections or conditions that 
could explain their symptoms. Patients were classi­
fied as likely colonization if small number of NTM 
were identified from non-sterile sites such as sputum 
without symptoms and patients were still doing well 
without any specific treatment for NTM. 

RESULTS 
Information of 38 patients who had NTM 

(other than MAC) identified from clinical speci­
mens including sputum, blood, and tissue biopsy from 
January 1998 to December 2000 at Siriraj Hospital is 
shown in Table 1. The mean patient age was 32.87 
years (range 21-58 years). Twenty five cases (65.8%) 
were male and 13 cases (34.2%) were female. Twenty 
nine cases (76.3%) were classified as definite NTM 
infection, 5 cases (13.2%) classified as probable NTM 
infection and 4 cases (10.5%) as likely colonization. 
Among these 38 patients, NTM were identified from 
sputum in 34 cases (89.5%), from blood in 3 cases 
(7.9%) and 1 case from skin biopsy (2.6%). 
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Table 2. Species of NTM* and sources of specimens. 

Definite infection 

Species 

M. kansasii 
M. scrofulaceum 
M. chelonae 
M. fortuitum 
M. marinum 
M. gordonae 
M. vaccae 
M. flavescencs 
M. asiaticum 

*does not include DMAC 

Sputum 

5 
3 
9 
8 

2 
3 
2 
1 

Patients number 1 to 29 were classified as 
definite cases of NTM infection because they had 
symptoms compatible with NTM infection, heavy 
growth of NTM from culture, and had no alternative 
diagnosis to explain their symptoms. Among these 
patients, 28 cases had pulmonary infection, 3 cases 
had disseminated infection, and 1 case had skin and 
soft tissue infection. The three cases of disseminated 
NTM infection also had evidence of pulmonary infec­
tion. 

The most common symptom of patients with 
pulmonary infection was coughing (62.2%). Other 
symptoms were fever (34.2%), weight loss (42.1%), 
and lymphadenopathy (5.3%). Chest radiographs of 
these patients revealed various patterns of abnorma­
lities including, reticulonodular infiltration 9 cases 
(32.1% ), patchy infiltration 8 cases (28.6% ), perihilar 
infiltration 5 cases ( 17.9% ), miliary infiltration 3 
cases (10.7%), interstitial infiltration 3 cases (10.7%). 
Twenty two patients received anti-tuberculous drugs 
as empirical treatment with isoniazid, rifampicin, 
ethambutol, and pyrazinamide. Only one patient res­
ponded to this combination because the patient had 
M. kansasii infection. Thirteen patients of this group 
died while they were taking isoniazid, rifampicin, 
ethambutol, and pyrazinamide. Six patients survived 
because their treatments were modified after their 
culture results were available. Rapid grower myco­
bacteria, M.fortuitum and M. chelonae, were the most 
common pathogens of pulmonary infection. 

Three patients had disseminated infection. 
All of them also had chest X-ray abnormalities (2 
patients had reticulonodular infiltration and 1 patient 
had interstitial infiltration). These patients had NTM 
identified from blood culture, all of them died before 

Blood culture 

1 
3 

Tissue biopsy 

the culture results were available. They died while 
they were taking empirical treatment with isoniazid, 
rifampicin, ethambutol, and pyrazinamide. These three 
patients had the same causative organism which was 
M. scrofuraceum. 

One patient presented with chronic skin 
papules and ulcer. Because of mild symptoms, the 
patient received no treatment until M. marinum was 
identified from the culture. The skin ulcer responded 
well to clarithromycin, ciprofloxacine and TMP/SMX. 

Probable infection 
Patients number 30-34 were classified as 

probable NTM infection. All of the patients in this 
category had pulmonary symptoms including fever, 
cough, however, CXR showed no infiltration. The 
authors could not follow the progression of these 
patients because 1 patient died from other opportu­
nistic infections (cryptoccoccal meningitis, CMV 
retinitis) and the other four patients were lost to fol­
low-up. 

Colonization 
Patients number 35-38 were classified as 

likely NTM colonization because they had occasional 
cough, normal chest X-ray and are still doing well 
without any specific treatment. 

DISCUSSION 
After 1981, there have been an increasing 

number of case reports of NTM (other than MAC) in 
the medicalliterature00,11). M.gordonae, once clas­
sified as a common contaminant, was reported as a 
pathogen02). M. smegmatis, once believed almost 
never pathogenic, was also reported as a pathogen 
in AIDS patients. The prevalence of NTM (other 
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than MAC) infection has clearly increased since the 
AIDS epidemic worldwide03-18). From this study, 
there were many NTM species identified from HIV 
seropositive patients' clinical specimens including M. 
kansasii, M. scrofulaceum, M. chelonae, M. fortuitum, 
M. marinum, M. gordonae, M. vaccae, M. jlavescens, 
M. asiaticum. Most NTM (other than MAC) dis­
covered were definite or probable infection in Thai 
AIDS patients at Siriraj Hospital. The most common 
site of NTM (other than MAC) infection in this study 
was the lung which was the same as other studies 
(4,19). The chest X-ray findings in this study were 
different from other studies which reported the find­
ing in non-HIV patients(20-22). Those studies found 
around 70 per cent cavitary lesions(20-22). The pre­
sent study found no case of cavitary lesion. 

The most common specie causing diseases in 
this study was M. chelonae (23. 7% ), and M. fortuitum 
was the second most common (21.1 %). This finding is 
different from other studies06,23-26). Those studies 
found M. kansasii and M. xenopi to be the common 
causative agents among NTM (other than MAC) 
infection. This difference may due to the difference 
in geographical distribution of non-tuberculous myco­
bacteria. 

The present study also found that the pre­
valence of NTM (other than MAC) infection in men 
was twice the prevalence in women. This finding had 
the same trend as another study(27). This finding 
may be explained by chance exposure to NTM (other 
than MAC) in the environment (soil, natural source 
of water) because men tend to do more outdoor acti­
vities than women(28,29). 

Nearly all patients who received empirical 
treatment with standard antituberculous drugs includ­
ing INH (isoniazid), RFP (rifampicin), EMB (etham­
butol), and PZA (pyrazinamide) showed no response 
and patients died within months, and some of them 
died before the culture results were available. All 
three patients who had NTM identified from blood 
cultures died before the culture results were avai­
lable, eventhough all of these patients had fever and 
abnormal chest X-ray, and were treated with standard 
antituberculous drugs (INH, RFP, PZA and EMB). 
Interestingly, these three patients had M. scrofula­
ceum bacteremia. M. scrofulaceum is usually in vitro 
resistant to INH, RFP, PZA and EMB but sensitive 

to clarithromycin. If the treatment for these patients 
had been modified to include clarithromycin when 
the patients did not respond to INH, RFP, PZA and 
EMB after 2 weeks of treatment, they might have 
benefited and survived until the culture results became 
available. 

The fatality rate was as high as 58.6 per 
cent. Thirteen patients who had pulmonary infection 
died before receiving appropriate treatment. Nine of 
these 13 patients died while they were on standard 
treatment for tuberculosis with INH, RFP, PZA and 
EMB. Five patients were lost to follow-up. Six patients 
who initially showed no response to standard anti­
tuberculous drugs (INH, RFP, PZA and EMB), 
improved when the cultured results were available 
and treatment was modified to appropriate drugs. 

Currently, drug sensitivity testing is not 
routinely performed in all mycobacteria isolated from 
clinical specimens. Because of the difference in sus­
ceptibility patterns among species which cause diffi­
culty in treatment, the authors may need to culture all 
specimens suspected of mycobacterial infection, and 
then do the sensitivity for all mycobacteria isolated 
from clinical specimens from HIV -positive patients. 
As the process of culture and susceptibility tests for 
mycobacteria take time, it may be useful to add new 
macrolides (clarithromycin or azithromycin) to the 
standard empirical antituberculous regimen in HIV­
positive patients who have clinically suspected myco­
bacterial infections but show no response after 4 
weeks of standard empirical antituberculous treat­
ment as mentioned above while waiting for the results 
of culture and susceptibility tests. This suggestion is 
based on experience in the treatment of MAC infec­
tion(30,31). By this measure, it may be possible to 
decrease the mortality of HIV-positive patients from 
these NTM infections. 

In conclusion, any NTM identified from cli­
nical specimens should be considered as a potential 
causative agent of HIV patients' illness. Mycobac­
terial culture, identification and sensitivity test of all 
clinical specimens from HIV patients with clinical 
suspicion of mycobacterial infection should be per­
formed and adjustment of medications even before 
the availability of culture results may improve out­
come of treatment NTM infection in HIV seroposi­
tive patients. 

(Received for publication on November 18, 2001) 
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