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ABSTRACT

This study was planned to determine HIV seroprevalence among pulmonary tuberculosis patients, to
characterize the isolated mycobacteria into typical and atypical strains and to evaluate the drug
resistant pattern of mycobacterial isolates. The study aimsto correlate multidrug resistance (MDR) and
HIV seropositivity status in pulmonary tuberculosis patients. During the year 1994-1997, 750
pulmonary TB patients wer e screened for the presence of anti- HIV 1 & 2 antibodies by commer cially
available kits of enzyme immunoassay (EIA). Sputum samples wer e screened for acid fast bacteria by
Ziehl-Neelsen technique and isolated on L owenstein-Jensen (LJ) media. | dentification of M. tuberculosis
was done by standard biochemical tests. Drug sensitivity testing was carried out using a standard
inoculum onto LJ dopes containing different concentrations of 5 anti-TB drugs, namely isoniazid,
rifampicin, ethambutol, streptomycin and ethionamide. Out of 750 patients screened, 177 (23.6%)
were detected to be HIV seropositive (Group 1) and 573 were seronegative cases (Group |1). Among
these 2 groups, 135 (76.27%) and 473 (82.55%) patients yielded mycobacterial cultures on LJ slopes
respectively. Drug sensitive testing revealed 25.19% and 12.05% isolatesto be resistant to all the 3 first
line drugs namely, rifampicin, isoniazid and ethambutol in seropositive and seronegative groups
respectively. From our study it is evident that multidrug resistance has shown a marked increase to the

first line anti-TB drugs in HIV seropositive pulmonary tuberculosis patients. Iran. Biomed. J. 3 (1 & 2):
15-21 1999
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INTRODUCTION HIV-TB link may have ominous implications for a
country like India which harbors almost half the

Tuberculosis is still the most important plague of total number of TB cases in the world and where

mankind. The World Health Organization (WHO)
estimated that 1.7 billion people have been infected
with M. tuberculosis, and that each year 8 million
people develop tuberculosis in recognizable form
world-wide and 3 million die from it. This problem
has been further aggravated due to wide spread
Human Immunodeficiency Virus (HIV) infection.

The pandemic of HIV disease and its impact on
tuberculosis (TB) require research in these two
diseases. TB infection is the most frequent and
serious complication of HIV infection. Risk of
tuberculous infection progression to active disease is
about 30 times higher in HIV seropositive individua
than seronegative ones [1]. Hence, screening of TB
patients for HIV infection becomes out most
important.

50% populations over 20 years of age is infected
with M. tuberculosis [2]. It is estimated that nearly
1.5 million HIV infected cases already prevail in
India, mgjority of them being in Mumbai [2, 3] with
rapid spread of HIV and tuberculosis infection, there
appearsto be an onset of atwin HIV-TB epidemicin
the country.

Because of poverty, malnourishment, over-
crowding, acoholism, air pollution, smoking habits
etc., management of spread of TB is very difficult
and this problem is aggravated further due to
emergence of multi-drug resistant (MDR)
mycobacteria. Resistance to anti-tuberculosis drugs
is a globa problem [4]. The problem of resistance
results from treatment that is inadequate, often
because of an irregular drug supply, inappropriate
regimes, or poor compliance. Center for Disease

*Corresponding Author.


https://dor.isc.ac/dor/20.1001.1.1028852.1999.3.1.1.1
http://ibj.pasteur.ac.ir/article-1-845-en.html

[ Downloaded from ibj.pasteur.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.1028852.1999.3.1.1.1 ]

Deshmukh et al.

Control and prevention (CDC) in Atlanta has
reported about a dozen of outbreaks of multidrug
resistant TB (MDR-TB) in the USA, involving about
300 cases, where more than 90% of patients were
HIV positive and some of the mycobacterial isolates
were found to be resistant to as many of 7 anti-
tuberculosis drugs [5, 6]. Resurgence of TB and a
concurrent increase in the occurrence of M.
tuberculosis resistant to isoniazid, rifampicin and
other drugs has been cited as a global emergency
[7]. Recent studies indicated that acquired resistance
among treatment failures varied between 40-70% to
isoniazid, 20-30% to rifampicin and 15-30% to
streptomycin [8]. However, there are very few
reports revealing the exact drug resistance pattern in
HIV infected TB patients in India. AS the level of
drug resistance pattern in a community is an
epidemiological parameter, such data is essential to
plan and access the success of the ongoing TB
treatment program.

The present study was, therefore, undertaken to
evaluate the drug resistance pattern of mycobacterial
isolates from pulmonary TB patients and to
determine HIV  seroprevalence among these
subjects.

MATERIALSAND METHODS

The study included 750 pulmonary TB patients
diagnosed on the clinical and radiological evidences
from Group of TB hospitals, Mumbai, during the
year 1994-1997. Patients of both sexes and all ages
were included. Informed consent was obtained from
each subject case and their detailed clinical history
with specia reference to previous Koch's infection
and or anti TB treatment, high risk behavior
recorded.

Serum samples from these patients were screened
for HIV 1 and 2 infections by commercialy
available of enzyme immunoassay (EIA). Initia
screening was performed using Novapath HIV 1 and
2 EIA (Bio-Rad laboratories). The samples detected
positive by initia screening were confirmed in
duplicate by Abbott Recombinant HIV 1 and 2 EIA
(Abbott diagnostics). Samples, which were reactive
by both assays, were considered as HIV positive in
the present study.

All the subject cases were instructed to expel a
deep productive cough. Early morning sputum
samples were collected in sterile wide mouth screw
bottles for three consecutive days from al the
patients and smears were examined for the presence
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of Acid-Fast bacilli following Ziehl-Neelsen staining
[9]. Irrespective of smear positivity, all the sputum
samples were concentrated by using 4.5% sodium
lauryl sulfate (SLS) and 1.5% sodium hydroxide
[10] and cultured on Lowenstein-Jensen (LJ) media
slopes. Isolates obtained were identified by series of
standard biochemical tests[11].

Drug sensitivity was carried out using a standard
inoculum by resistance ratio method for isoniazid,
rifampicin, ethambutol, streptomycin, ethionamide
[12].

M. tuberculosis H37Rv was used as a control. An
isolate was referred to MDR, if it exhibited
resistance to two or more anti TB drugs tested. Data
accrued from the above experiments were analyzed
for statistical validity by chi square test with Yate's
correction [13].

RESULTS

A total of 177 cases out of 750 pulmonary TB
patients were found to be HIV seropositive (Group
I) while the remaining 573 cases were HIV
seronegative (Group 1), thus accounting HIV
seroprevalence rate of 23.6%. Highest HIV
seroprevalence was observed in the sexualy most
active age group of 21-40 years with male (75.00%)
and female (80.00%) percentages being comparable

(Table 1).
Overdl, 608 (81.07%) subjects vyielded
mycobacterial isolates. Table 2 correlates HIV

seropositivity status of pulmonary TB cases with in
vitro culture results. Among Group |, 135 (76.27%)
were culture while in Group 1, 473 (82.55%) were
culture postive. Thus showing no significant
difference between both groups (Chi sguare 0.008,
p>0.05).

Among the 608 isolates 566 (93.09%) were typica
M. tuberculosis strains, of which 111 (83.22%) were
from Group | while 455 (96.19%) were from Group
I1. The remaining 42 (6.91%) were atypica strains,
24 (17.78%) belonging to Group | while 18 (3.81%)
belonging to Group Il. M. kansasii was the most
frequent atypica isolate, followed by M.
scrofulaceum. Among Group I, M. avium complex
was the most frequent atypical strain isolated (Table
3).

Magjority of subject cases gave history of anti-TB
treatment for at least 6 months. 94.81% of Group |
cases and 89.75% of Group Il cases had taken anti
Koch's therapy, with isoniazid and rifampicin.
Streptomycin was the third most common drug used
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Table 1. Sex and agewise seroprevalence of HIV in TB patients (n=750). Figures in the parenthesis indicate
percentages.

Sex N 11-20Yrs _ 21-30 Yrs 31-40 Yrs 4150 Yrs 51Yrs+
M 132 - 32 67 21 12
(74.58) (24.24) (50.76) (15.91) (9.09)
F 45 - 18 18 9 -
(25.42) (40.00) (40.00) (20.00)
Total 177 - 50 85 30 12
(23.6) (28.25) (48.02) (16.95) (6.78)

Table 2. Correlation of HIV seropositivity and pulmonary tuberculosis confirmed by in vitro
culture (n=750). Figuresin the parenthesis indicate percentages.

HIV Serostatus No. Of Samples
Studied Culture + VE' Culture - VE
Positive (group 1) 177 135 42
(76.27) (23.73)
Negative (group I1) 573 473 100
(82.55) (17.45)
Total 750 608 142
(81.07) (18.93)

" X% =0.008 p>0.05.

Table 3. Incidence of atypical mycobacteriaamong pulmonary TB patients. Figures in parenthesis indicate percentages.

HIV serostatus
Isolates Positive Negative Totd
(n=135) (n=473) (n=608)
Typical 111 455 566
M. tuberculosis (83.22) (96.19) (93.09)
Atypical 24 18 42
(17.78) (3.81) (6.91)
M. kansaii 8 10 18
(5.93) (2.11) (2.96)
M. avium complex 9 - 9
(6.67) (1.48)
M. scrofulaceum 2 8 10
(1.48) (1.69) (1.64)
M. terrae complex 2 - 2
(1.48) (0.33)
M. simiae 2 - 2
(1.48) (0.33)
M. szulgai 1 - 1
(0.74) (0.16)
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Fig. 1. History of previous anti-tuberculosis therapy (n = 608).

Group |, HIV seropositive; Group II, HIV seronegative; H,

isoniazid; R, rifampicin; E, ethambutol; S, streptomycin; T, ethionamide.

in anti-Koch's treatment regimen (Fig. 1). Drug
sensitivity results are summarized in Tables 4 and 5.
In both, HIV seropositive and seronegative groups
highest resistance was observed for isoniazid
(74.81% and 57.08% respectively) followed by
rifampicin  (65.19% and 41.86% respectively).
Thirty four (25.19%) of Group | isolates and 57
(12.05%) of Group |1 isolates were resistant to 3 first
line anti-TB drugs namely isoniazid, rifampicin and
ethambutol. Likewise, in both these groups
resistance to two drugs was most common and
observed in 41 (30.37%) of HIV seropositive cases
and 126 (26.64%) of HIV seronegative cases.
Resistance to anti-TB drugs was found to be
markedly higher in HIV seropostive patients
(82.96%) than in HIV seronegative patients
(72.30%) (chi square = 5.76 p < 0.05). Also, MDR
was significantly higher in the former group
(71.11%) as compared to the later group (46.30%)
(chi sguare = 25.88 p < 0.001).

DISCUSSION

A rising trend has been observed in HIV
seroprevalence among TB patients al over the
world. Surveysin TB clinics in the U.S. revealed a
median HIV seroprevalence rate of 3.4% with a
range of 0-46% [14, 15]. In Sub-Saharan African
countries HIV seropositivity ranged from 20%
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(Zaire) to 67% (Uganda) among TB patients [16,
17].

In India, aso a number of studies have confirmed
the rising HIV seropositive among TB patients from
0.39 in 1991 to 14.5% in 1994 [18.19]. Vyas A
(1995) reported 22.72% HIV seropositivity among
TB cases in Bombay [18]. A rate of 23.6% found in
the present study confirms the higher HIV
seroprevalence among TB patients.

Thus, it is evident that there is a rapid rise in the
cases of dud infection of TB & HIV in Maharashtra,
especidly in Mumbai  resulting from its
overcrowding and floating population. There are an
estimated 2-5 million people infected with HIV in
India today, and 50,000 to 100,000 cases of
Acquired Immune Deficiency Syndrome (AIDS)
may have aready occurred in the country. An
estimated 1-2 million cases of tuberculosis occur in
India every year. In Mumbai 10% of the patients
presenting with TB are HIV positive. TB is the
presenting symptom of AIDS in over 60% of AIDS
cases [20]. Apart from the fact that Mumbai
represents 5-10% of country's HIV infected
population [3], the high HIV seroprevalence rate in
this study may be in part due to the presence of
maximum number of subject cases from the
sexually most active age group of 21-40 years.
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Table4. Distribution of mycobacteria isolates resistant to anti tuberculosis agentsin relation to HIV status (n = 608).

Figuresin the parenthesis indicate percentages.

NO. and % of mycobacterial isolates

HIV Serostatus Resistant to Sensitive to
H R E S T HREST
Positive (Group |) 101 88 45 33 24 22
n=135 (74.81) (65.19) (33.33) (24.44) (17.78) (16.30)
Negative (Group I1) 270 198 75 85 28 130
n=473 (57.08) (41.86) (15.86) (27.97) (5.92) (27.48)
Total 317 286 120 118 52 152
n=608 (61.02) (47.04) (19.74) (19.41) (8.55) (25.00)
X? 13.15 22,01 19.16 242 17.40 6.43
p Value <0.01 <0.001 <0.001 <0.05 <0.01 <0.05

H=isoniazid, R=rifampicin, E=ethambutol, S= streptomycin, T=ethionamide.

Table5. Incidence of drug resistance (figures in the parenthesis indicate

percentages).
No. and % of resistant isolatesin
Isolates resistant to Group | (n=135) Group Il (n=473)
One drug only 16 124
(11.85) (26.22)
Two drugs 41 126
(30.37) (26.64)
Three drugs 34 57
(25.19) (12.05)
Four drugs 6 15
(4.44) (3.17)
All five drugs 15 21
(11.11) (4.44)
2 or Moredrugs 96 219
(MDR)* (71.11) (46.30)
1 or more drugs 112 342
(Total resistance)** (82.96) (72.30)

Group I, HIV seropositive; Group |1, HIV seronegative; *chi square =

25.88p<0.001, **chi sguare = 5.76p<0.05.

Atypical mycobacteria were uncommon cause of
human disease. Their importance has increased in
recent years because of their association with AIDS.
MAC and M. kansasii frequently cause human
disease [21]. MAC disease has become very
common being diagnosed in 14-30% of HIV
infected patients during life [22]. In the present
study maximum number of isolates obtained was
typica M tuberculosis strains (93.09%). The
remaining were atypical strains (6.91%). Maximum
isolates were of M. kansasii. Among HIV
seropositive cases, maximum isolates were of M.
avium complex.

In this study MDR was markedly higher in HIV
seropositive TB patients than TB patient without
HIV infection. As mgjority of cases had taken anti-
TB treatment for at least 6 months, the acquired drug
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resistance is reflected in the study. In contragt, in
Abidjan, Cote d'lvoire, where newly diagnosed TB
cases were studied, M. tuberculosis isolates from
HIV positive and HIV negative patients did not
differ significantly in primary resistance to anti-TB
drugs. Also, the relatively smaller sample size in the
Abidjan study might have been responsible for the
ambiguous results [23]. On the other hand, a major
increase in the resistance isolates of M. tuberculosis
in HIV seropositive individuals has been reported in
New York City [24].

Subject cases in this study have been selected from
Group of TB hospitals, Mumbai, which is major
referral center for chronic TB cases in India and
majority of these patients have had anti-TB
treatment for at least 6 months. This may be
responsible  for  high  multidrug  resistance
encountered in this study.
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Our findings confirm the higher HIV
seroprevalence rate among TB patients and
increased incidence of MDR strains among HIV
infected TB cases. This emphasizes the need to keep
a check in indiscriminate use of anti-TB drugs and
advocates Directly Observed Therapy (DOT) to
control the situation. The idea of targeting isoniazid
preventive therapy to individuals with dual infection
should be considered as an important intervention
that may reduce the impact of HIV associated TB in
the long term. Public health services will have to
strengthen their resources and tuberculosis control
program should be linked with AIDS prevention and
control policy to achieve better results. Detailed
studies are essentia to monitor the TB-HIV dual
epidemic over an extended period.

ACKNOWLEDGEMENT

The authors thank Dr. R.C. Padhi, M.D. Physician
who permitted them to collect samples from A
Group of TB Hospitals, Mumbai.

REFERENCES

1. World Health Organization. Need for action against
tuberculosis. (1995) World Health Forum; 16: 218.

2. Kant, L. (1993) Upsurge in tuberculosis: HIV effect.
Ind. J. Tuberc. 40:43-46.

3. Lal, S. (1994) Current status of AIDS and HIV
infection in India. J. Ind. Med. Assoc. 92:3-4.

4. Pablos-Mendez, A., Raviglione, M.C., Laszlo, A.,
Binkin, N., Rieder, H.L., Bustreo, F., Cohn, D.L.,
Lambregts-van Weezenbeek, C.S.B., Kim, JE.,
Chaulet, P. and Nunn, P. (1998) Global surveillance
for antituberculosis-drug resistance, 1994-1997. New
Eng. J. Med. 338: 1641-1649.

5. Center for Disease Control and Prevention. (1992)
Nationa plan to combat multidrug resistant
tuberculosis. MMWR 41 (RR-1): 5-48.

6. Fischl, M.A., Uttamchandani, R.B., Daikos, G.L. et
al. (1992) An outbreak of tuberculosis caused by
multidrug resistant tubercle bacilli among patients
with HIV infection. Ann. Intern. Med. 117: 177-183.

7. World Health Organization. (1994) The promise and
reality of fixed dose combination with rifampicin.
WER. 69: 219-220.

8. Nagpaul, D.R. (1994) Multidrug
tuberculosis. Ind. J. Tuberc. 41: 1-2.

9. Sonnenwirth, A.C. (1980) Strains and staining
procedures. In: Gradwohl's Clinical laboratory
methods and diagnosis. (Sonnenwirth, A.C. and
Jarett, L eds), C.V. Moshy Company, St. Lousis,
Toronto, London. Pp. 1378-1390.

resistance in

20

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kulkarni, K.G.(1973) Comparison of the
decontaminating and homogenizing effect of 4%
NaOH with that of 1.5% NaOH combined with 4.5%
sodium lauryl sulfate. Ind. J. Tuberc. 20: 93-98.
Kubica, G.P. and David, H.L. (1980) The
mycobacteria. In: Gradwohl's Clinical laboratory
methods and diagnosis. (Sonnenwirth, A.C. and
Jarett. L eds), C.V. Mosby Company, St. Lousis
Toronto, London. Pp. 1693-1730.

Chadwick, M.V. (1982) Mycobacteria. Monographs
in Medical Laboratory Sciences series. John Wright
& Sons Ltd., England.

Armitage, P. (1977) Satistical methods in medical
research. Blackwell scientific publications, Oxford.
World Heath Organization. (1994) Tuberculosis:
United States of America WER. 69 : 65-66.

Onorato, 1.M., McGray, E and field services branch.
(1992) Prevalence of HIV infection among patients
attending TB clinicsin the U.S.A. J. Inf. Dis.165: 87-
92.

Seplowitz, D.V. (1995) Tuberculosis in HIV infected
individuals. In: Tuberculosis A Clinical handbook.
(Lutwick, L.I. editor), Chapman Hall publishers,
London. Pp 102-116.

DeCock, K.M., Soro, B., Coulibaly, I.M. and Lucas,
S.B. (1992) Tuberculosis and HIV infection in Sub-
Saharan Africa. JAMA. 268: 1581-1587.

Vyas, A. (1995). Characterization of mycobacterial
strains isolated from cases of tuberculosis and its
correlation  with  HIV  status. M.D. Thess
(Microbiology), University of Bombay, Bombay.
Bhave, G.G. and Shettye, K. (1995) Study of drug
resistance of tuberculosis in HIV positive and HIV
negative cases of pulmonary tuberculosis. M.Sc.
Thesis (Microbiology), university of Bombay,
Bombay.

The Status and Trends of the Globa HIV/AIDS.
Pandemic Symposium Final Report, Vancouver, 5-6
July 1996; AIDSCAP/ Family Health International,
Harvard School of Public Health and UNAIDS.
1996: 22 and 23.

Davidson, P.T. (1993). M. avium complex, M.
kansasii, M. fortuitum and other mycobacteria
causing human disease. In: Tuberculosis A
comprehensive International approach ( Reichman
L.B. and Hershfield E.S. editors), Marcel Dekker Inc.
New Y ork. Pp 505-530.

Haukins, C.L., Gold, JW., Whimbey E., Kiehn, T.E.,
Brannon, P., Cammarata, R., Brown, A.E. and
Armstrong D. (1986). Mycobacterium avium
complex infection in patients with acquired
immunodeficiency syndrome. Ann. Intern. Med. 105:
184-188.

Braum, M.M., Kilburn, J.O., Smithwick, RW.,
Caulibaly, I.M., Silcox, V.A., Gnaore, E., Adjorlolo,
G. and DeCock, K.M. (1992) HIV infection and
primary resistance to antituberculosis drugs in
Abidjan, Coted' Invoire. AIDS 6: 1327-1330.


https://dor.isc.ac/dor/20.1001.1.1028852.1999.3.1.1.1
http://ibj.pasteur.ac.ir/article-1-845-en.html

[ Downloaded from ibj.pasteur.ac.ir on 2025-04-10 ]

[ DOR: 20.1001.1.1028852.1999.3.1.1.1 ]

Iranian Biomedical Journal 3 (1 & 2): 15-21(April 1999)

24. Busillo, C.P., Lessnau, K.D. Sunjana, V., Soumakis,
S., Davidson, M., Mullen, M.D. and Taavera, V.

21

(1992) Multidrug resistant M. tuberculosisin patients
with HIV infection. Chest. 102: 797-801.


https://dor.isc.ac/dor/20.1001.1.1028852.1999.3.1.1.1
http://ibj.pasteur.ac.ir/article-1-845-en.html
http://www.tcpdf.org

