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Abstract

Introduction: Tuberculosis (TB) represents a global epidemic and causes significant mortality mostly in developing
countries. With the emergence of HIV pandemic the steady decline in the incidence of tuberculosis was halted in
developed countries and in fact it is reversed. Similarly an epidemic of diabetes mellitus is sweeping the country. Aims
and Objectives: Isolation of Mycobacterium tuberculosis on solid media from different groups like HIV/AIDS patients,
Diabetics, immunocompetent persons and to study the isolation rates in smear negative suspected cases. Materials and
Methods: This study was performed on sputum of tuberculosis suspected patients from different risk groups. All the
specimens were examined microscopically by using Ziehl-Neelsen’s staining and decontamination was performed using
Modified Petroffs technique. The decontaminated deposit was cultured on LJ slopes. Results: Out of a total of 50 HIV
positive cases, 25 diabetic cases and 25 immunocompetent persons with suspected tuberculosis 44%, 8% and 68% were
found to be co-infected with tuberculosis. Out of total of 100 cases of symptomatic pulmonary tuberculosis, 34 (34%)
were sputum positive and 66 (66%) were sputum negative. Maximum no. of sputum positive cases are among
symptomatic immunocompetent persons (60%) followed by HIV positive cases (34%) and Diabetics (8%). All the strains
isolated were identified as Mycobacterium tuberculosis and no non-tuberculous mycobacteria spp (NTM) were isolated.
Conclusion: Conventional culture technique is the gold standard for diagnosis of pulmonary tuberculosis. Priority for
tuberculosis control remains early detection and effective treatment of active cases of tuberculosis.
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Introduction

Tuberculosis is a major health problem of many
developing countries including India [1]. About one-
third of the total world’s population is estimated to be
infected by the causative agent Mycobacterium
tuberculosis [2]. Tuberculosis manifests in individuals
with suppressed immune system due to malnutrition,
old age, diabetes mellitus and infections like HIV etc.

The incidence of tuberculosis has declined in developed
countries with improved living conditions since the turn
of twentieth century. With the emergence of HIV
pandemic the steady decline in the incidence of
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tuberculosis was halted in developed Countries and in
fact it is reversed and also there is an alarming increase
in tuberculosis cases in developing and resource — poor
countries [3].

Both tuberculosis and HIV infection have several
features in common. Both of them cause severe
morbidity and mortality. They afflict usually less
previliged people. While tuberculosis is the leading
cause killer of the world, HIV continues to infect
millions of people around the globe [4].

HIV infection is considered to be the strongest risk
factor for development of tuberculosis infection into
active disease and tuberculosis is the commonest
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opportunistic infection in persons infected with HIV.
One out of three HIV infected persons die of
tuberculosis.

Tuberculosis and Diabetes mellitus are common
disorders and not surprisingly they co-exist. Recent
studies noted that the risk of developing tuberculosis
was higher in diabetics than in normal population [1].

With this background, this study was taken up to
evaluate the prevalence of Tuberculosis among different
risk group population like HIV, Diabetics and
immunocompetent persons in and around Kakinada.

Materials and Methods

Study design: This was a prospective study carried out
to determine the prevalence of TB among different risk
groups like HIV, Diabetics and immunocompetent
individuals. We collected sputum samples from 100
consecutive clinically suspected pulmonary tuberculosis
patients. Modified petroffs method was used to
decontaminate the sputum samples.

Microscopy was performed by Ziehl Neelson technique
and culture was done using standard LJ solid media. We
determined the prevalence of tuberculosis among
different risk groups and attempted to study the
isolation rates in smear negative cases. Culture on solid
LJ medium was found to be more sensitive compared to
sputum microscopy for the detection of Mycobacterium
tuberculosis.

Setting: The present study was carried out by the
department of Microbiology on patients attending Chest
and TB diseases OP and patients admitted to Chest and
TB diseases wards, Government General Hospital,
Kakinada.

Inclusion criteria

1. Group IV category C of HIV patients attending Chest
and TB OPD, with symptoms of pulmonary
tuberculosis.

2. Diabetics admitted to chest and TB wards and
patients attending Chest and TB diseases OPD, with
symptoms of pulmonary tuberculosis.

3. Clinically suspected pulmonary tuberculosis cases
attending chest and TB OPD who are otherwise normal
and apparently immunocompetent.

Research Article

Exclusion criteria

1. HIV positive cases who are recently diagnosed and
not having any previous history of TB.

2. Patients who have discontinued treatment after
diagnosis of pulmonary tuberculosis.

3. Patients with pulmonary tuberculosis who are already
under treatment.

Participants : Specimen were collected from clinically
suspected cases of tuberculosis in and around Kakinada
from different risk groups like HIV /AIDS (50),
Diabetics (25) and immunocompetent individuals (25).

Variables: Qualitative.

Data source: Clinical and demographic data were
collected from patients attending chest and TB OPD
and wards, Government general Hospital, Kakinada.

Bias: None.

Study size: 100 subjects.
Quantitative variables: None.
Laboratory Methods:

Specimen Collection

- Two sputum specimens were collected from the
patient in sterile wide mouthed universal containers
(28 ml).

- One was an early morning collection of sputum and
the other spot specimen.

- A volume of 5-10 ml was considered adequate.

Specimen Preparation- All the specimens were
examined microscopically by using Ziehl- Neelsen’s
staining as per the standard protocol [5].The modified
Petroff™s technique was used for the decontamination of
the sputum samples [6].

Mycobacterium culture- Commercially prepared LIJ
slants were used for the study (HiMedia). Two loops
full of the decontaminated deposit was inoculated on
the entire surface of 2 plain LJ slopes and one LJ slope
containing PNB in a pre-sterilized inoculation hood,
taking the necessary aseptic precautions. One plain LJ
slant was covered, the other slant was incubated as
such.The date of the inoculation was noted. The slopes
were incubated at 37° C, horizontally for the first 24 hrs
followed by vertical incubation. Check for growth was
done every 24 hrs during the first week followed by
every week thereafter for 8§ weeks.
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of M.
tuberculosis are rough, crumbly, waxy, non-pigmented

Reading of Cultures- Typical colonies
(cream coloured) and slow growers, i.e. only appearing

two to three weeks after inoculation.
Identification of Mycobacteria Tb Complex

The positive cultures obtained after 8 weeks were
identified as M. tuberculosis by -

a) Rate of growth: Growth appearing in less than one
week was considered as rapid growth.MTB takes 3-
4 weeks to grow.

b) Colour of the colony: MTB is buff coloured.Some
atypical Mycobacteria (NTM ) produce pigment
(Yellow colour ).

c¢) Colony appearance: MTB shows rough colony
appearance.

Results
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d) Growth test on PNB (Para-Nitro Benzoate):
Growth is inhibited on Lowenstein Jensen medium
containing PNB (500 ug/ml).

e) Nitrate reductase test: Mycobacterial tuberculosis
reduces nitrate while M.bovis and BCG do not.
M.tuberculosis is one of the strongest reducers of
nitrate among the mycobacteria and helps in
differentiating M. tuberculosis from the other
Mycobacteria.

Statistical methods: Using SPSS software, Fishers
exact test was applied to show whether there is
association between smear microscopy and culture. P-
value of 0.000,0.003 and 0.0008 respectively were
obtained for the the 3 risk groups namely HIV,
Diabetics Immunocompetent
individually [Table 4]. These values of p are extremely
statistically ~ significant indicating that there
association between smear microscopy and culture.

and cases taken

is

A total of 100 cases with clinical symptoms of pulmonary tuberculosis were studied of which 50 were HIV — positive

individuals, 25 were diabetics and 25 were immunocompetent persons.

Among the study groups, maximum number of cases (66) were in the age-group of 20-40 yrs followed by > 40 yrs. Male

preponderance was observed in all age groups (Table 1). Male: Female ratio among patients from all the risk groups co-

infected with TB is 3.5 :1.

Table-1: Age and sex distribution of TB cases among different risk groups.

Study group Age Males Females No. of males Total % of males
and females. and females.
HIV-TB <20 2 0 2 4.88
20-40 10 2 12 29.27
> 40 6 2 8 19.5
Diabetes -TB <20 0 0 0 0
20-40 2 0 2 4.88
> 40 0 0 0 0
Immunocompetent -TB <20 2 1 3 7.31
20-40 6 2 8 19.51
> 40 4 2 6 14.63

Table-2: Sputum analysis among patients in different risk groups.

Study Sputum Sputum

Group Positive negative

HIV positive(n=50) 17(34%) 33(66%)

Diabetics (n=25) 2(8%) 23(92%)

Immunocompetent(n=25) 15(60%) 10(40%)
Total 34 66
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Table-3: Grading of AFB smears among patients in different risk groups.

AFB HIV-positive Diabetics. Immunocompetent
Smear. Cases. persons.
Negative 33(66%) 23(92%) 10(40%)
Scanty 2(4%) 0(0%) 1(4%)
1+ 4(8%) 1(4%) 1(4%)
2+ 9(18%) 1(4%) 3(12%)
3+ 2(4%) 0(0%) 10(40%)
Total 50(50%) 25(%) 25(25%)

Table-4: Distribution of smear and culture isolates among different risk groups.

Study groups Culture Culture Significant
Positive Negative p-value
1. HIV(n=50) 0.0001
Smear positive 17 0
Smear negative 5 28
2. Diabetics(n=25) 0.0033
Smear positive 2 0
Smear negative 0 23
3. Immunocompetent (n=25) 0.0008
Smear positive 15 0
Smear negative 2 8

Out of a total of 50 HIV positive cases, 22 (44%) were found to be co-infected with tuberculosis. Among the 25 diabetic
cases, 2 (8%) were found to be co-infected with tuberculosis. Among symptomatic immunocompetent persons, out of 25
cases, 17 (68%) were found to be suffering from pulmonary tuberculosis. Table 2 shows Sputum analysis among patients
in different risk groups. Out of total 100 cases of symptomatic pulmonary tuberculosis, 34 (34%) are sputum positive and
66 (66%) are sputum negative. Maximum no. of sputum positive cases are among symptomatic immunocompetent
persons (60%) followed in order by HIV positive cases (34%) and Diabetics (8%).

Table 3 shows grading of AFB smears among patients in different risk groups. Among HIV positive patients , maximum
number of smears were of grade 2 + (18%) followed by 1+ (8%) smears. Among diabetics with TB, smear positivity was
8% of which 4% smears were of grade 1+ and 4% were grade 2. Among immunocompetent with TB, maximum number
of smears were of grade 3 + followed by 2 + (12%), 1 + (4%) and scanty in that order.

Table 4 shows distribution of smear and culture isolates among different risk groups with symptoms of Pulmonary TB.
Out of 22 isolates from HIV cases, 17(34%) were both smear and culture positive and 5 (10%) were smear negative and
culture positive. Among diabetics, 2 (8%) isolates were obtained which were both smear and culture positive.

Out of a total of 17 isolates from symptomatic immunocompetent patients, 15 (60%) were both smear and culture
positive and 2 (8%) were smear negative and culture positive.

Table 4 shows distribution of smear negative, culture positive cases among different risk groups. Out of total 41 culture
isolates, 7 isolates (18%) were smear negative but culture positive. Among HIV cases co-infected with TB (22 isolates),
5 isolates (10%) were smear negative but culture positive.

All the strains isolated were identified as Mycobacterium tuberculosis and no non-tuberculous mycobacteria spp (NTM)
were isolated. Table 2 shows prevalence of NTM s and Mycobacterium tuberculosis among TB cases.
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Discussion

HIV pandemic has a major impact on tuberculosis
incidence and mortality. Most of the developing
countries have witnessed a dramatic rise in tuberculosis
related deaths and hospitalization [7]. Incidence of
HIV/TB co-infection in India is still progressing,
though globally there is an overall decline. Firstly, India
being an endemic country for TB, cases of reactivation
is very high and secondly improper diagnosis and lack
of treatment, especially among low socio-economic and
underpreviliged population augments the problem [8]. A
steady increase in TB prevalence among HIV patients
in India has been reported by several authors [9,10].

Patients with diabetes mellitus are also at a higher risk
of tuberculosis. More recent studies noted that the risk
of developing tuberculosis was 3-11 times greater in
diabetics than in normal population. Neverthless there is
a physiologic basis for the increased incidence of
pulmonary tuberculosis in diabetics. Pulmonary
tuberculosis was found to be more common in
uncontrolled diabetics than in controlled diabetics. In
the present study, tuberculosis co-infection among
diabetics was found to be 8% which is in line with
observations made in previous studies [11-15].

According to WHO death rate due to TB in India is
very high among all other communicable diseases. So,
an attempt was made in this study to estimate the
prevalence of TB among symptomatic immuno-
competent persons as well which was found to be 64%.
This was similar to the prevalence rate in other studies.

In the present study, maximum number of patients with
TB co-infection among different risk groups are from
the age group of 21-40 years with male preponderance.
The occurrence of the disease in the age group of 21-40
years corresponds to the most productive age of an
individual. Male preponderance could be due to more
exposure in the community.

Similar results have been reported by S. Aktogu et al
and Erdogmunsz in separate studies conducted on
people living in large urban centres in the region of
turkey [16]. As the main route of HIV transmission is
through unprotected sex with an infected person, this is
bound to occur in sexually active age group. Thus the
incidence of TB among HIV positive patients is
maximum in this age group and the outcome of the
present study is also the same.
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Similar incidence is reported by Theur et al [17] from
California and Prasad et al [8] from India. These
authors observed 52% and 48% of the HIV /TB co-
infected patients in the age group of 21-40 years with
male preponderance.

Smear positivity in sputum specimens among HIV
patients, diabetics and immunocompetent persons was
found to be 34%, 8% and 60% respectively.

In HIV-TB, sputum positivity is less common compared
to HIV negative individuals, Several explanations are
put forward for the same. Because of debility of HIV-
TB patients the sputum is not expectorated properly.
Immunological impairement may lead to suppression of
cough and there is no expectoration [18]. Cavitary
disease was found to be significantly less frequent
among the HIV infected patients which accounted for
greater smear negativity among HIV-positive patients
compared to seronegative patients [19]. The results are
in line with observations made by previous authors.

Though sputum AFB microscopy is simple and cheap,
sustaining its quality requires intense human support.
Isolation of Mycobacterium tuberculosis from clinical
samples is the confirmatory test for the diagnosis of
tuberculosis. Hence, isolation of Mycobacterium
tuberculosis by conventional culture technique has been
attempted in this study.

Overall culture positivity from the sputum specimens
was observed to be 41% . Culture positivity rate of 30%
has been documented by Shailaja et al [20].

The variation in culture— positivity of the specimen
depends on several factors like the load of organisms in
the specimen, technique of digestion of specimen,
duration of treatment and antibiotics used.

In the present study, culture positivity rate in HIV-
positive patients, Diabetics and immunocompetent
persons was found to be 44%, 8% and 68%
respectively. The present study also aimed to detect
smear negative but culture positive patients which
revealed a smear AFB negativity and culture positivity
rates of 10% and 8% among HIV positive and
immunocompetent persons respectively. The reason for
this difference could be the fact that microscopic
examination requires the presence of 10,000 to 1,00,000
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org/ml for visualization of acid-fast bacilli whereas for
culture even 10-100 bacilli are sufficient. In the present
study, all the 41 culture positive cases, were identified
as Mycobacterium tuberculosis and non-tuberculous
mycobacteria sp.(NTM) were not isolated.

The variation in the incidence of NTM may be due to
marked geographical variability both as regards to the
prevalence of disease and also prevalence of
Mycobacteria sp. in the community. Although majority
of NTM are considered to be saprophytes, they have
gained the status of potential pathogens among HIV —
positive patients due to their immunosuppressed status.

The isolation of NTM from a pulmonary source
presents a diagnostic challenge as some NTM species
that are generally considered non-pathogenic have been
associated with pulmonary disease in the HIV infected
host. [19].

The American Thoracic society (ATS) has published
diagnostic criteria recommending repeated culture of
specimens from non-sterile sites such as sputum before
committing a patient to long term therapy with
antibiotics. These guidelines recommend: 1) three
positive sputum cultures with negative AFB smear
results. 2) At least two positive sputum cultures and one
positive AFB smear in the presence of compatible
clinical and radiological features.

Conclusion

Conventional culture technique is the gold standard for
diagnosis of pulmonary tuberculosis in comparision
with smear detection using ziehl-Neelsen staining
technique. All culture positive strains from sputum
specimens were identified as Mpycobacterium
tuberculosis. No Non-tuberculous Mycobacteria species
(NTM) were isolated. Priority for tuberculosis control
remains early detection and effective treatment of active
cases of tuberculosis and HIV targeting both the
epidemics. Similarly an epidemic of diabetes mellitus is
sweeping the country. And there is a growing amount of
evidence that TB and diabetes are fuelling one another.
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