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Summary

One thousand two hundred and eighty one clinically suspected untreated
patients with pulmonary tuberculosis were studied from an urban tuberculosis
clinic in Dhaka. Majority of the 1281 patients (77.6%) were from the age
group of14 to 44years. Sputum, 106(8.3%)werefound positivefor mycobacteria
(both by Ziehl-Neels en smear staining and culture to consider those as
confirmed cases of mycobacterial infection. Out of these 106 cases, 101
(95.3%) were identified as M. tuberculosis and the rest 5 (4.7%) as Non-
tuberculous Mycobacteria (NTM). Among the 101 M. tuberculosis strains, 30
(29.7%) were resistantto atIeast one drug; 16(15.8%); to isoniazid, 11(10.9%)
to rifampicin, 07(6.9%)to streptomycin, 03(2.9%)to ethambutol and 04(3.9%)
to pyrazinamide. Multi-drug resistant tuberculosis (MDR-TB) was found in 5
(4.95%) cases. 5 (4.95%) cases were resistant to two drugs and 3(2.97 %) cases
to three drugs. Ciprofloxacin was tested against 30 strains of M. tuberculosis;
2(6.67%) of which were resistant. This is the first report of ciprofloxacin
resistant Mycobacterium tuberculosis from Bangladesh. All the 5 strains of
NTM tested for said 5 anti-tuberculous drugs, were found resistant to more
than one.

Introduction

TuberculoSis is commonly caused by
Mycobacterium tuberculosis and less

commonly by Mycobacterium africanum and

Mycobacterium bovis, and responsible for 3
million deaths each year. I It is the number

one killer disease among adults globally
particularly in Southeast Asian Region. In

Bangladesh 0.3 million people develop
pulmonary tuberculosis (PT) each year.2
Modemchemotherapymaycure98 - 99%

cases of previously untreated pulmonary
tuberculosis, caused by drug susceptible M.
tubercuh~is.:I Nonetheless drug resistant
mycobacterialinfectionisachallengingentity
toclinicalmedicine.Rateofdevelopmentof
resistance is spontaneous and predictable.
Primarydrugresistance(PDR)isthepresence
of resistance strain of M. tuberculosis in

patients who were never been treated for
tuberculosis or, treated for less than one
month.4MDR-TB is caused by a strain of M.
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tuherculosis that is resistant to isoniazid and

rifampicin with or without other drugs.4
MDR- TB patients are more likely to be smear

positive than patients with drug susceptible
PT which favours transmission ofinfection.5

MDR-TB is gaining importance in recent
days since co-infections with HIV contribute

in increasing burden of tuberculosis. Early
case detection can be done by sputum
examination for acid fast bacilli (AFB) but is

needed for bacteriological cu Iture and
sensitivity test for effective treatment. MDR-
TB, a human-made phenomenon 15emerging

as a major problem resulting in many cases
of marginally treatable and often fatal cases. 6

WHO's Global project on anti-tuberculous
drug resistance surveillance from 1994 to
1997, carried out in 35 countries in
collaboration with International Union

Against Tuberculosis and Lung Diseases

reported that drug resistance ranged from 2
to 41 %.7 In Bangladesh8 it is reported that

PDR and acquired drug resistant has been
reported to at least one drug by II % and
18.6% cases, respectively. MDR-TB among
untreated cases wasO.23% and among treated
cases was 2.02%. Among the fIuoroquino-

lones, ciprofloxacin, sparfloxacin and
ofloxacin are widely studied with promising

results.9 Fluoroquinolones demonstrated
proven clinical efficacy against tuberculosis
in combination with other anti-tuberculous

agents.IO It is essential to know about recent
drug resistance pattern for instituting
appropriate chemotherapy to prevent drug
resistant tuberculosis. The present study
was thus undertaken to ascertain the PDR

pattern of M. tuberculosis against various

antituberculous drugs including ciprofloxacin
-which is of recent interest.
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Materials and methods

The study was conducted at the Department

of Microbiology , Bangabandhu Sheikh Mujib
Medical University, Dhaka, Bangladesh. A
total of 1,281 clinically suspected cases of
untreated pulmonary tuberculosis patients of
both sexes were selected from the Institute of

Tuberculosis Control and Training,
Chankharpool, Dhaka, during of November
1997 through June 1998. The patients were
clinically diagnosed as pulmonary

tuberculosis employing standard clinical
criteria. II

Collection of sample

From each subject 3 consecutive sputum

samples were collected in two days in a
closed lided, disposable plastic container.

During the first sample collected on the spot,

the patient was instructed to collect the second
sample following morning and a third one on
the spot.

Lahoratory method

Direct Microscopy: A clean, non-greasy and

unscratched slide was engraved with patient's
identification number. A thin sputum smear

was prepared and stained employing Ziehl-
Neelsen (ZN) method.12 These were

examined under oi I immersion objective of a
compound microscope and was repeated
using Kent and Kubica method. I]

Bacteriological Culture: Only AFB-smear
positive samples were cultured employing

Petroff's method one from each patient.14
Two loopful (3 mm diameter) of concentrated
deposit was inoculated in each of the two
Lowenstein-Jensen (L-J) media one with

glycerol and other with pyruvate for
differentiatingM. tuberculosiswithM. hovis.
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Then the media were incubated at 37°C and

examined after 48 hours for contamination

and then weekly for 9 weeks.4 Colony
morphology, rate of growth and pigment

production were studied subsequently. Z-N
staining method and other required
biochemical tests were performed to confirm

the growth of M. tuberculosis and other
mycobacteria.

Drug susceptibility testing: Drug

susceptibility testing was done in L-J media
and Middlebrook-7H I0 (MB-7H I0) media.
All the isolates of M. tuberculosis and NTM

were tested against commonly used 5 anti-
tuberculosis drugs like Isoniazid (INH),
Rifampicin (RMP), Streptomycin (SM),
Ethambutol (EMB) and Pyrazinamide (PZA)
in L-J media and only 30 isolates of M.

tuberculosis were tested forCiprofioxacin in
Middlebrook-7H IOmedia. Streptomycin was
obtained from Pfizer Pharmaceuticals

Company, Dhaka and all 0ther drugs were
obtained from Novartis Pharmaceuticals

Company, Dhaka, Bangladesh. The critical

concentration of drugs were added to the
media according to Kent & Kubica,13 and,
Chuchottawor, 15as follows:

Dru~ concentration (mglml) in media

Drug
Isoniazid

Rifampicin
Streptomycin
Ethambutol

Pyrazinamide
Ciprolloxacin

MB-7HlO
0.2
1.0
2.0
2.0
50.0
2.0

L-J
0.2
40.0
4.0
2.0
100.0

Preparation of L-J media: L-J media were
prepared adding drugs in critical
concentration, mixed properly, adjusted pH
and were dispensed in 10 ml in each
MacCartney bottle. Then the media were
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solidified. The pH of the Pyrazinamide media
was, however, adjusted to 5.5. L-J media

without drug were also prepared for control.

Preparation ofMB-7H /0 media: To prepare

control and drug containing media, required
amount of sterile MB-7H 10agar base solution

enriched with oleic acid, album~n, dextrose
and catalase (OADC) was distributed in 6
flasks. One for control and other 5 flasks for

isoniazid, rifampicin, streptomycin,

ethambutol and ciprofloxacin. Drug solutions
were added to the media at 50-52°C, and, were

mixed well using magnetic stirrer. The media
were then dispensed in 5ml amount into each
screw cap test tube, kept in slanted position
and solidified which were than ready for
use.13

Preparation (~linoculum: The inoculum was

prepared from primary culture on L-J media.
Severalloopful (2-5mg) of growth was taken
in a steri Ie screw cap test tube in 3 ml of MB
7H9 (Tween 80-Albumin) liquid medium.
The suspension of test organisms were
adjusted with the turbidity of McFarland
standard # I and were further diluted to 10-2

andl0-4 with sterile distilled water. Using a

capi lIary pipette, 3 drops of both the dilutions
were inoculated in two sets of drug and
control media. A set of control bottles were

inoculated with a drug susceptible reference
H37Rv strain of M. tuberculosis (obtained

from Japan Anti-Tuberculosis Association).

Incubation

All the inoculated drug containing and control
media were incubated at 3i)c for 3 weeks.
The media were examined at 48 hours to

check for contamination, and then, weekly
and, the reading was recorded using standard
method. 13To see the antituberculous activity
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of ciprofloxacin, the inoculated and control
media were incubated at 3iJc in a jar
containing C02-generating pack, examined
weekly and read at 3 weeks. The results
of drug resistance were expressed in
proportion method. In this method a strain
isconsideredtobedrug resistantifthenumber
of colonies grew on adrug containing media
in I% of the colonies grew on a control,
media (drug free).

Calculation:

NumberofcoloniesondruQmedia X100
Numberofcoloniesoncontrolmedia
=%ofresistantbacilli

Results

Sputum samples of 1,281 suspected PT
patients were studied, of which 106(8.27%)
were positive for mycobacteria employing
both Z-N staining of smear and culture
methods as the confirmatory tests of
mycobacterial infection. The number of
positive patients 41(11.2%) were highest in
24-34yearsage group, followedby21(8.5%)
among 34-44 years age group. The rate of
positivity of mycobacteria among different
age group patients-were not statistically
significant (table-I).

Out of 106 mycobacterial isolates,
101 (95.3%) were identified as M.

tuberculosis and 5(4.7%) as non-tuberculous

Mycohacteria (NTM) (table-II). Sensitivity
tests of all strains of M. tuberculosis and NTM

were done against 5 anti-tuberculous drugs.

Thirty isolates of M. tuberculosis were also
tested for ciprofloxacin. Among 101 M.
tuberculosis strains highest number of
resistant strain 16(15.8%) was found against

isoniazid followed by rifampicin II (10.9%)

and streptomycin 7(6.9%) (table-III). M.
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tuberculosis resistant to only one drug were
also found highest 9(8.91%) in isoniazid
followed by rifampicin 6(5.94%) and
streptomycin 5(4.95%). Resistant to 2drugs
were found in 5(4.95%) and 3 drugs in
3(2.97%) cases. Total multidrug resistance
(resistant to isoniazid and rifampicin with or
without resistanceto other drugs) werefound
in 5(4.95%) strains of M. tuberculosis.
Resistance to any drug was found in total 30
(29.7%) cases (table-IV). Out of 30 isolates
tested for ciprofloxacin, 2(6.7%) were
resistant (table-V).

This is the first report of ciprofloxacin
resistant M. tuberculosis in Bangladesh.
Amongthe5strainsofNTM, allwereresistant
to more tlian one anti tuberculous drugs
(table-VI).

Table-I: Rate of positivity* of Mycobacteria
all/ong suspected PT cases from different age
groups.

Legend: Parenthesis indicates percentage
*hoth Z-N staining and culture

Table-II: Distribution of M. tuberculosis and
NTM among Mycobacterial isolates (n=/06).

Name of No. of strains
mycobacteria

M. tuberculosis 101
NTM 05

Percentages

95.3%
4.7%

Note: NTM- Non-tuberculous mycobacteria
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Age No. of suspected No of positive
groups TB cases studied cases

5+-14 86 05 (5.8)
14+-24 332 20(6.0)
24+-34 365 41 (11.2)
34+-44 247 21 (8.5)
44+-54 149 12 (8.1)
> 54 102 07 (6.9)

Total 1281 106(8.3)
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Table-III: Sensitivity pattern of M. tuberculo.I'is
to anti-tuberculous dm[!.s (n= /0/ straim).

No.of sensitive
strains

No.of resistant
strains

Name of
drugs

~soniazid
Rifampicin
Streptomycin
Ethambutol

Pyrazinamide

85 (84.2)
90(89.1)
94 (93.1)
98 (97. I)
97 (96. I )

16(15.8)
II (10.9)
07 (6.9)
03 (2.9)
04 (3.9)

Note: Parenthesis indicates percenta[!.e.

Number
of drugs
tested

Table-IV: Dm[!. resistance (MDR) pattei'll of
M. flIberculosis (n=/O/ isolates).

Name of drugs No. of Pen;en
resistant tage
strains

I drug Isoniazid (lNH) 9
Rifampicin (RMP) 6
Streptomycin (SM) 5
Ethambutol (EMB) I
Pyrazinamide (PZA) I

2 drugs INH+RMP * 3
INH+EMB I
SM+PZA I

3 drugs INH+RMP+PZA * 2
INH+SM+EMB I

Total Resistant to any drug 30

*Multidrug resistant 5 (4.95%)

8.91
5.94
4.95
0.99
0.99
2.97
0.99
0.99
1.98
0.99

29.70

Tabl~-V: Resistance pattern of M. tuberculosis
a[!.aimtciprofloxacin (n=30).

Criteria Total strains Percentage
Sensitive
Resistance

28
02

93.3
6.7

Table-VI: Resistance pattern of 5 isolates of
NTM to 5 anti-tuberculosis drugs.

Number Name of No. of Pen;en-
of drugs drugs resistant tage

strains
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Discussion

Among the infectious diseases, tuberculosis

ranks as the number one killer disease among
the adults in Southeast Asian region including
other parts of the world.16 The problem is
aggravated by overcrowded population, rapid
uncontrolled urbanization, poverty,

malnutrition and illiteracy.17 ,All these
conditions are prevailing in Bangladesh.
Though tuberculosis is a preventable and
curable disease, there is no decline in the

number of new tuberculosis cases despite
national tuberculosis control programmes. HI
In Bangladesh, annually 0.3 million infectious
pulmonary tuberculosis cases develop eaqh
year and continued to spread the diseases
among tne communities2 Drug resistance
tuberculosis is increasing day by day and co-

infections with HIV are contributing to the
growing burden of tuberculosis. Panded
NRS commented that MDR-TB has the

potential of returning humanity back to pre-
chemotherapeutic era.18 To prevent drug
resistance TB, it is essential to know the

current drug resistance pattern in various

communities for appropriate and successful
chemotherapy. The present study was done
to see the PDR pattern of M. tuberculosis

against various anti tuberculosis drugs and
also to ciprofloxacin.

Among] ,281 suspected tuberculosis patients,
106 (8.3%) were found positive by both Z-N
staining of smear and culture method and
thus it was confirmed as mycobacterial cases.
Majority of the cases (77.57%) were from
the age group 14 to 44 years. Since this is the
active age group they were the high risk

group for exposure to mycobacterial
infectious cases. They were activities in terms
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of movements occupation, mixing with
different categories of people etc. As they are

the earning members of the family they seek

proper attention for their illness. Siddique et
al in Bangladesh also found maximum

number of positive cases (75%) in these age
group. 19Out of 106 Mycobacterial positive
cases, 101(95.3%) were identified as M.

tuberculosis and 5(4.7%) were as Non-

tuberculosis Mycobacteria (NTM). In

Bangladesh, Siddique et al19 in 1995, found
9% NTM and Mostofa et al20in 1996, found
60% NTM. Mostofa et al included the new as

well as treatment failure cases, and, NTM

were likely to be isolated from treatment
failure cases.

Among 101M.tuberculosis isolates PDR was
found in 29.7% isolates. PDR against single

drug was highest (15.8%) to INH followed

by 10.9% to RMP, 6.9% to SM, 2.9% to
EMB and 3.9% to PZA. PDR to one drug was

21.78%, to two drugs 4.95%, to three drugs
were 2.97% and none were resistant to four

or more drugs. MDR were found in 4.95%
isolates. Out of 5NTM isolates tested against

5 anti-tuberculous drugs all were resistant to
more than one. As the number of NTM

strains are less, it is difficult to give any

conclusion. INH is the most potent
bactericidal drug and alone may kill 90% of
the bacilli in a patient's lesion during the first

few days of chemotherapy. So, resistance

against INH may usualy leads to treatment
failure.2I RMP is also a potent bactericidal

agent which is active particularly on the
"persisters or semi-dormant states" and it
kills the bacilli in short exposure than other

drugs.22 However, PZA is less potent
bactericidal but important sterilizing drug-
because of their ability to kill semi-dormant
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bacilli capable of surviving bactericidal action
oflNH.21

In this study, high prevalence of primary

antituberculous drug resistance among newly
diagnosed patients might be due to poor
compliance of patient to prescribed drug

regimens. Other factors like poverty, over
crowding, lack of education, inadequate
regimen prescribed by the physicians,
availability of drugs in local market, irregular

drug supply at TB clinic/hospital and overC}1I
deterioration of TB control program may

also be responsible directly or indirectly

towards this high resistance to anti- TB drugs.
In our study, resistance (~fM. tuberculosis to

ciprotloxacin was found in 6.67% cases which
inhe first report of its kind in Bangladesh.

Although resistance to tlouroquinolone has
been reported to be rare in clinical isolates of
M. tuberculosis, 17 such resistant cases may
have serious consequences because

tlouroquinolone agents are increasingly used
in the treatment of multi-drug resistant
tuberculosis or in the event of treatment

failure. The potential selective pressure for

tlouroquinolone resistance is considerable in
developing countries because this drug is
frequently used for the treatment of enteric
fever and other bacterial infections.23

In this study, PDR was found in aconsiderable
numberofcases.MDR- TB which is virtually

incurable is also becoming alarming. To

prevent spread of drug resistance tuberculosis,
sufficient measures should be taken for early
detection of cases, and all newly diagnosed

cases should be put under DOTs. In relapse
and treatment failure cases sensitivity should

be done to determine the alternate drug

regimen. As ciprotloxacin is the drug used
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for treatment fai lure/relapse cases, of

tuberculosis, indiscriminate use of this drug
should be avoided.
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