
 

 

Letter to Editor: 
 
Over the last decade, drug–resistant tuberculo-
sis (TB) becomes a growing threat to public 
health despite advances in treatment and diag-
nosis. TB strains resistant to the first line drugs 
isoniazid and rifampin, called multidrug-
resistant (MDR-TB), now account for more than 
5% of all TB cases globally [1]. Generally, the 
standard treatment for MDR-TB patients mainly 
comprised a combination of first and second 
line drugs [2]. The drugs consisted of amikacin, 
prothionamide, ofloxacin and cycloserine [2].  
Ethambutol and pyrazinamide were added to 
treatment if mycobacterium was sensitive to 
them. The treatment period continued for 18 
months after achieving the first negative spu-
tum culture, or at least 24 months when no first 
line drug was used. Follow-up evaluations in-
cluded a sputum smear and culture examina-
tion every month along with chest X-ray every 
three months [2]. Although till date, no random-
ized control trials were performed to evaluate 
the success of treatment of MDR-TB in Iran, but 
in account of susceptibility test and clinical –
outcomes for individual patients, the cure rate 
stated to be from 60 to 70% [3, 4]. Recently, 
among sixty five MDR-TB patients who were 
completed treatment, 23 experienced an epi-
sode of recurrent tuberculosis (23/65; 35%).  
Notably, all of these patients had continual poly-
merase chain reaction (PCR) positivity reports 

(based on IS6110 assay), while their cultures 
remained negative well beyond 12 months of 
therapy. In contrary, recurrence did not appear 
in patients who had negative reports for both 
culture and PCR-assay (42/65; 64%). Basically, 
molecular assay based on Mycobacterium tu-
berculosis DNA are not useful in monitoring re-
sponse to therapy since the DNA found after 
treatment period may come from persistent free 
DNA or free dead bacilli, as postulated in a 
chronic tuberculosis model [5]. Although this is 
possible, it is also possible that this DNA repre-
sents metabolically dormant forms of bacilli. In 
this regards, more recently Hernandez-Pando et 
al., detected DNA of M. tuberculosis in ca-
daveric lungs. He further proposed that this bac-
terium can persist intracellularly without histo-
logical evidence of tuberculosis lesions [6]. To 
find-out whether the reported discrepancies 
(culture negative and PCR positive )  among 
recurrence cases in our study was due to  labo-
ratory error , presence of dead-bacilli , or persis-
ters cell, the sequential sputum samples were 
analyzed using Atomic Force Microscopy (AFM) 
[7]. Briefly, the sputum samples (n=23) were 
divided into two equal parts; one used for 
smear, culture and PCR - analysis and the re-
maining were passed through Millipore filter 
(0.2 µm) and used for AFM investigation. We 
detected mycobacterial persister like cells in 
91% (21/23; P>0.05) of the studied sputum 
samples (Figure 1). To specifically increase their 
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attachment to the silicon plates, the surface 
was charged with polyclonal Rabbit anti-
mycobacterium (Dako; B0124). Persisters–like 
TB bacilli (150 to 300µm) were small round or 
oval in shape and their numbers were variable 
in different specimens (≈ 1X102 -4).  In overall, 
our findings suggest that although majority of 
MDR-TB bacilli are killed by treatment, neverthe-
less a small number may go under phenotypic 
changes to tolerate the cidal effect of the anti-
mycobacterials. In this case, the likely reason 
behind the continual PCR positivity is the pres-
ence of phenotypical modified “persisters” 
rather than free DNA shedding. Based on this 
preliminary result continual PCR positivity, even 
when the culture is negative should be seriously 
taken in consideration as it may reveal treat-
ment failure in MDR-TB patients in otherwise 
clinically non –suspicious of treatment failure.   
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Figure 1: AFM shows that continual PCR positiv-
ity in pulmonary multidrug -resistant tuberculo-
sis is because of phenotypical modified persis-
ter’s cells.   
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