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Summary :

The study was carried out to investigate the primary drug resistance pattern of
tubercle bacilli isolated from the pulmonary tuberculosis patient attended in Shyamoli
TB clinic, Dhaka. Sputum from 961 suspected tuberculous patients were randomly
collected and stained by Ziehl-Neelsen (Z.N)stain. 135 were microscopically positive
for Acid Fast Bacilli (AFB).Among them 30 patients were excluded from the study as
they received antitubercular treatment before. So only 105 microscopically positive
cases were cultured on Lowenstein-Jensen (L-J) media and 100 showed pure growth
and rest 5 were contaminated with fungus. These 100 cases were studied on 4
antitubercular drugs. Out of these 100 isolates, 91 were M. tuberculosis and rest 9 in
the nonchromogen group of mycobacteria other than tuberculosis (MOTT)species.
Among 91 M. tuberculosis species, 89 (97.80%) to Isoniazid (INH),73 (80.21%) to
Aifampicin (AMP)and 91 (100%) to Streptomycin (SM) and Ethambutol (ETHM)were
sensitive. Of the 9 MOTTspecies, 4 (44.44%)to SM,7 (77.78%)to ETHMwere sensitive
and all (100%) were resistant to INH and AMP. Among the 100 isolates, 27 (18
M.tuberculosis and 9 MOTT)were resistant to 4 drugs either single or in combination.
Of the 18 (66.67%) M. tuberculosis species, 16 (59.26%)to AMP,and 2 (7.41%)to AMP
and INHwere resistant. Of the 9 (33.33%) MOTT species, 4 (14.81%)to AMPand INH,3
(11.11%) to AMP,INHand SM and 2 (7.41%)to AMP,INH,SMand ETHMwere resistant.

Introduction :

The common site of tuberculous infection is in the lung (Pulmonary tuberculosis).
Pulmonary tuberculosis is caused mainly by M. tuberculosis and few species of other
mycobacterium. About 1 billion individuals are suffering from tuberculosis (TB) throughout
the world, and morbidity & mortality areabout 10-20million and 3 million peryear respectively
and only 1/3 to 2/3 of the total cases are being diagnosed and put on treatment'. Due to the
ominous attack of Human Immune Deficiency Virus (HIV) infection, TB remains one of the
most important health risks.

It affects all kinds of human being (rich or poor, white or black, all sex and age group).

So it needs therapeutic and epidemiological control measures2.
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Materials and Methods :

Microscopic examination was done by Ziehl-Neelsen (Z.N) staining3 and reporting was

doneaccording to Kubica4. The sputum was cultured on Lowenstein -Jensen (L-3) media by

Petroff'smethod5. The drug susceptibility test was done by Canetti et al and Howkins6. In this

study4 antitubercular drugs were tested. They were Isoniazid, Streptomycin, Rifampicin and

Ethambutol. For each drug 5 different concentrations were used. Isoniazid 0.05, 0.1 , 0.2, 0.4

&0.8 mcg/mF. Streptomycin 1,2,4,8 & 16 mcg/mI8; Rifampicin & Ethambutol were 0.5, 1,2.4

&8 mcg/ml respectively8. These drugs were sterilized with membrane filter and incorpora,ted

into the media by dilution method. The readings were taken weekly for upto 4 weeks. The

minimum inhibitory concentration of each test organism was noted. The result of the test

was expressed in resistant ratio method. In each batch of test reference strain of M.

tuberculosis H37Ry,was taken as a standard sensitive control.

Result:

The minimum inhibitory concentration (MIC) of 4 drugs on reference strain of

M.tuberculosisH37Ryin L-J media were: for Isoniazide 0.1 mcg/ml, Streptomycin 1mcg/ml,
Rifampicin2 mcg/ml and Ethambutol 2 mcg/ml. (Table-I). -

Table-I: Minimum inhibitory concentration (MIC) of reference strain M.tuberculosis H3~y
on 4 drugs in Lowenstein-Jensen media.

Nameof drugs

Isoniazid

Streptomycin
Rifampicin
Ethambutol

MIC in mcg/ml

0.1 mcg
1.0 mcg
2.0 mcg
2.0 mcg

Table-II shows sensitivity pattern of 4 drugs on 100 isolates. Out of 100 isolates. 89
(89%)were sensitive to Isoniazid, 95 (95%) to Streptomycin, 73 (73%) to Rifampicin and 98
(98%) to Ethambutol. Maximum resistant was found in Rifampicin 27 (27%) followed by
Isoniazid11 (11%).

Table-II: Sensitivity pattern of all the 100 isolates on 4 antitubercular drugs. (n=100)

Name of drugs No. of sensitive strains
Number

89 (89)
95 (95)
73 (73)
98 (98)

No. of resistant strains

Numb~r

11 (11)
05 (05)
27 (27)
02 (02)

Isoniazid

Streptomycin
Rifampicin
Ethambutol

Figurewithin parenthesis indicate percentages.
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Table- III shows sensitivity pattern of 4 drugs on 91 M.tuberculosis isolates. Among

them, 89 (97.80%) were sensitive to Isoniazid, 91 (100%) to Streptomycin, 73 (80.21%) to
Rifampicin and 91 (100%) to Ethambutol. Maximum resistant was found in Rifampicin 18
(19.79%). Among 9 MaTT isolates, 4 (44.44%) were sensitive to Streptomycin and 7
(77.78%) to Ethambutol. But all (100%) of them were resistant to Isoniazid and Rifampicin.

Table-III: Sensitivity pattern of 91 strains of M.tuberculosis (n=91) and 9 strains of MOTT
on 4 antitubercular drugs (n=09).

M.tuberculosis

Strain

MaTT

H Figure within parenthesis indicate percentage.

Table-IV shows resistance pattern of 27 isolates on 4 drugs. Sixteeen (59.26%) were
resistant to one drug (Rifampicin), 6 (22.22%) were resistant to two drugs (Rifampicin,
Isoniazid), 3 (11.11 %) were resistant to three drugs (Rifampicin, Isoniazid and Streptomycin)
and 2 (7.41%) were resistant to four drugs (Rifampicin, Isoniazid, Streptomycin and
Ethambutol).

Table-IV: Resistance Pattern of all 27 isolates on 4 antituberculous drugs. (n=27)

Note: RMP=Rifampicin; INH=lsoniazid; SM=Streptomycin; ETHM=Ethambutol.
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Name of drugs No. of sensitive No. of resistant strains

strain

Isoniazid 89 (97.80) 02 (2.20)

Streptomycin 91 (100.00) 00 (0.00)

Rifampicin 73 (80.21) 18 (19.79)
Ethambutol 91 (100.00) 00 (0.00)

Isoniazid 00 (0.00) 09 (100.00)

Streptomycin 04 (44.44) 05 (55.56)

Rifampicin 00 (0.00) 09 (100.00)
Ethambutol 07 (77.78) 02 (22.22)

Resistant to Drugs No. of Resistant and strain Percentages

1 drug RMP 16 (M.tuberculosis) 59.26

2 drugs RMP+INH 06 (2 M.tuberculosis, 22.22

4 MaTT) (7.41,14.81)

3 drugs RMP+INH+SM 03 (MaTT) . 11.11

4 drugs RMP+INH+ 02 (MaTT) 07.41

SM+ETHM

Total 27 100
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Discussion :

Tuberculosis is being considered as the second killer disease of Bangladesh after
diarrhoea9.This disease can be prevented by three major strategies: BCG vaccination,
chemoprophylaxisand decreasing source of infection through early case detection and
effectivetreatment" .

The drug resistance is a great problem in the treatment of tuberculosis and in
monitoringTB control programme. In such cases culture and sensitivity is very important for
determiningthe most effective drug regimen. Primary drug resistance (PDR) in a community
isanimportant indication of the effectiveness of treatment regimen and may provide useful
informationon the type ofchemotherapy that should be usedfor the treatment of patients and
mayalso serve as a useful parameter in the evaluation of current and post chemotherapy
regimen.

Primary drug resistance (PDR) may be defined as drug resistant tuberculous cases
whodid not have prior treatment with antituberculous drug that is infected with resistant
organism.The resistancepattern(RP)of our100isolateswereon Rifampicin(RMP)27%,
Isoniazid(IHN) 11%, Streptomycin(SM)5% and Ethambutol(ETHM)2% Among91 M.
tuberculosisisolates, 18 (19.79%) were resistant to RMP and 2 (2.20%) to INH but none
(0%)were resistant to SM and ETHM. And among the 9 MOTT isolates, all (100%) were
resistantto RMP and INH, 5 (55.56%) to SM and 2 (22.22%) to ETHM. So PDR of our 100
isolateswas 27%. Sixteen (59.26%) were resistant to RMP, 6 (22.22%) to RMP and INH (2
M.tuberculosisand 4 MOTT), 3(11.11%) to RMP, INH and SM and 2 (7.41%) to RMP,
INH,SM and ETHM. RMP resistant isolates were detected among all multidrug resistance
strains.

The PDR of 9 MOTT of our isolates were 4 (14.81%) to RMP and INH, 3 (11.11%) to
RMP,INHand SM and 2 (7.41%) to RMP, INH, SM and ETHM. None (0%) were resistant on
singledrug. So, most of our multidrug resistant isolates were among MOTT. This study
indicatesthat MOTT plays an important role among the causes of drug resistance in our
society.Our result, correlate with that of Trivedi and Desai'o at Gujarat in India where the
PDRwas 20%. The majority (14%) of these were resistant on only one drug, more than half
(8.41%)of these strains were resistant to INH and 5.59% to SM. Multidrug resistance was
lessfrequent (6%); 5.1% strains were resistant to two drugs and 0.9% on three drugs.
Isoniazidresistant isolates were detected among all multidrug resistance strains. Similar
studywas also reported by Chawla et aP' in the United States, where they reported that the
PDRof M.tuberculosison four drugswas 22.6%. INH 11.8%, RMP 4.1%. SM 4.5% and
ETHM1.2%. More or less similarities had been reported by others'2,13.14,,5,16

In our study out of 100 isolates 27 were resistant to Rifampicin (RMP). This high
resistancemay be as RMP is also used inour community for the treatment of other diseases
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like Leprosy, Brucellosis, Kala-Azar'5 and Pyrexia of Unknown Origin (PUO). But our
study population had no history of Leprosyand Kala-Azar. Very few of them might suffered
from PUO. RMP is a costly drug and inour TB clinics this drug is dispensed to patients when
supply is avilable. Due to its high price poor patients can not afford to buy it when supply
is not available. So in most of these cases, treatment courses often remain incomplete.
Mutation rate of M.tuberculosis to RMP is high (10.5)17, besides INH resistance strain may
also give rise to RMP resistance18.

In our study 11% of our isolates were resistant to INH and these strains were also I

showed resistant to other drugs. INH resistance is important as it is an important

I

component of short course antituberculous regimen. It is a potent bactericidal drug. It
alone may kill 90% of the bacillary population of patientfs lesions during first few days of
treatment. It can penetrate rapidly into all tissues and lesions and kill Mycobacteria within
macrophages and are not inactivated by acid environment of it (Recommendations19).
When a strain is resistant to INH there is every possibility that the strain will be resistant
to many other drugs also'8. Similarity was reported by Dias'6.

In our study two strains showed resistance to ETHM and five to SM. In standard
therapy, SM and ETHM are included in the regimen. But not in short course regimen. In our
country short course chemotherapy is commonly practiced. So SM and ETHM are no longer
in use. Besides that these two drugs are not used for the treatment of other diseases. The
mutation rate of M. tuberculosis to SM and ETHM are low (10.7 to 10.9 Grange; That is why very

few percent of our isolates showed resistance to SM and ETHM. To minimize the drug
resistance inour country we havea conclusion of prescribing short course regimen for all new
cases without prior sensitivity test and sensitivity test is to be done only for chronic
tuberculous cases. Supervised treatment is also a prerequisite for 100% compliance.
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