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Abstract
Introduction. The epidemic of human immunodeficiency virus has had a tremendous effect on the epidemic of tuberculosis. 
Together with the spread of HIV, a great increase has been observed in morbidity due to tuberculosis, both in endemic 
countries and in those where earlier, as a result of treatment, the frequency of occurrence of tuberculosis had decreased. 
In 2018, the WHO data demonstrated that the EECA region was the only region worldwide where the epidemics of HIV was 
still rapidly increasing. The EECA region still struggles with a serious epidemic of tuberculosis.  
Materials and method. The research method applied was comparative analysis of the results of own study and studies 
by other researchers, concerning the effectiveness of tuberculosis prophylaxis in patients with HIV/AIDS when treated with 
isoniazid.   
Results. In own study, it was found that primary morbidity among patients administered isoniazid significantly decreased 
within 5 years. Incidence rates of primary morbidity were significantly lower than among patients who had not received 
isoniazid. Relevant studies conducted worldwide, in many cases differed from own study with respect to both the results 
and approach to the problem, by country or selection of the type of patients participating in the study. However, in all 
studies, isoniazid was generally a safe and well-tolerated drug, without special side-effects.   
Conclusions. All studies analyzed concerning the effectiveness of tuberculosis prophylaxis in patients with HIV/AIDS treated 
with isoniazid, confirmed the effectiveness of this drug. In the compared studies, applied isoniazid preventive therapy 
showed no difference in effectiveness according to its duration. Analyzed studies showed similar effectiveness also with 
respect to a decrease in mortality among patients with TB/HIV/AIDS.
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INTRODUCTION

In Eastern Europe, epidemics of tuberculosis (TB) and 
infections with HIV have developed independently. 
Approximately 10 years ago, in a part of patients ill with 
TB, the disease was not related with the immunosuppression 
characteristic of patients infected with HIV/AIDS (PLW HA). 
The risk of TB in PLW HA is higher in the regions where it 
is more prevalent.

According to reports and scientific publications, at 
the end of 2017, in the countries of Eastern Europe and 
Central Asia (EECA), tuberculosis was the disease most 
frequently diagnosed together with AIDS. Tuberculosis (TB) 
was diagnosed in approx. 1.4 million patients with HIV 
infection, this concerns cases diagnosed for the first time in 
the discussed area (EECA) [1, 2, 3, 4, 5].

Staying in places of detention increases the risk of TB 
and HIV. This is caused by the factors of the surrounding 

environment and poor nutrition. Prison conditions increase 
susceptibility and sensitivity of prisoners to these infections, 
and contribute to even more risky behaviours. Overpopulation, 
staying in an enclosed space, poor ventilation, limited access 
to natural light (ultraviolet) and long contact with persons 
ill with TB facilitate airborne transmission of this infection. 
The behaviours common in prisons, non-hygienic methods of 
taking injection drugs, tattoos, and sexual contacts without 
proper protection, considerably increase the risk of infection 
with HIV, as well as hepatitis B and C viruses [6, 7, 8].

The epidemic of human immunodeficiency virus exerted 
a tremendous effect on epidemic of tuberculosis. Together 
with the spread of HIV, a great increase has been observed 
in morbidity due to tuberculosis, both in endemic countries 
and in those where earlier, due to TB treatment, the frequency 
of occurrence of tuberculosis, had decreased [9]. In 2018, 
the WHO data demonstrated that the EECA region was 
the only region worldwide where the epidemics of HIV was 
still rapidly growing, with a 30% increase in annual HIV 
infections during the period 2010–2017 [10, 11]. In 2017, there 
were approximately 190,000 new cases of HIV infection, 
by 80,000 more than in 2013. In the same year, there were 
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40,000 deaths due to AIDS (by 22% more than in 2010). By 
the end of 2017, 73% of patients living with HIV were aware 
of their HIV status, which increased by 4% from 2016 [12].

The EECA region still struggles with a serious epidemic 
of tuberculosis. Considering absolute numbers, in 2016, 
Russia had the highest number of patients with tuberculosis 
– on the level of 94,000, followed by Ukraine – 39,000, and 
Kazakhstan – 12,000 [13]. Despite this, in many countries 
of the EECA region, the rates concerning new cases of 
tuberculosis infection decline considerably more rapidly 
than globally (by 1.9%; globally – 1.5%). The highest annual 
decrease during the period 2007–2017 concerned Kazakhstan 
(-9.4%) and Tajikistan (-7.4%) [13, 14].

It is noteworthy that the probability of the development of 
TB in persons infected with HIV is by 20–37 times higher 
than among the population not infected with HIV. The risk 
of contracting TB among those not infected with HIV is 
estimated at 5–10% during whole life, while the risk of falling 
ill with TB among persons infected with HIV is 5–10% 
each year [14]. HIV seropositive persons receive preventive 
treatment with isoniazid (INH) in only 21% of countries 
worldwide. From among 41 countries with a high level of 
infection with tuberculosis/HIV, this therapy is available 
in only 14 countries [15, 16]. In 2017, only 3% of the total 
expenditures on HIV in the EECA region were allocated 
for programmes focused on the TB/HIV population [17].

OBJECTIVE

The aim of the study was to compare the results of own 
study with those obtained by other researchers, published 
during the period 2015–2018 concerning the effectiveness of 
tuberculosis prophylaxis in patients with HIV/AIDS treated 
with isoniazid.

MATERIALS AND METHOD

The research method applied was comparative analysis of 
the results of own study and studies by other researchers, 
concerning the effectiveness of tuberculosis prophylaxis in 
patients with HIV/AIDS treated with isoniazid. In own study, 
the selection of the groups was as follows:

 – Two groups of patients with HIV under dispensary 
observation in the Centre for AIDS Prevention and Control 
in the city of Almaty, Kazakhstan.

 – Patients who had undergone complete TB chemotherapy 
during the period 2010–2011 – 323 patients infected with 
HIV:
•	 136 patients who received isoniazid in 2010;
•	 187 patients who received isoniazid in 2011.

The control group of persons infected with HIV who did 
not receive isoniazid in 2010–2011 comprised 325 patients. A 
complete retrospective analysis was performed of the medical 
history for each of the 648 patients, starting from 2010–2011 
until 2015, inclusive. Data was collected using ambulatory 
medical records of patients infected with HIV who were 
under observation in the Centres for AIDS Treatment. For 
each patient, the following data were obtained from the 
medical record:

 – data concerning TB chemoprophylaxis during the years 

after 2010–2011;
 – description of all interventions:
•	 after diagnosis of TB;
•	 starting anti-retrovirus therapy (ARV);
•	 pharmacological treatment ARV programme;
•	 clinical study of HIV infection;
•	 determination of indicators of the level of lymphocyte 

T – helper cells with CD4+ receptors;
•	 viral load;
•	 PCR (polymerase chain reaction);
•	 RNK (examination of the level of virus replications) HIV;
•	 cases of tuberculosis;
•	 costs of treatment of patients ill with tuberculosis;
•	 mortality of patients;
•	 time and cause of death;
•	 separate registration of deaths due to tuberculosis.

For quantitative variables, statistical analysis of the data 
included: numbers (n), arithmetic mean (M), and standard 
deviation (SD). For quantitative variables, statistical 
description of the data included: numbers, absolute frequency 
of each variable value, relative frequency of each variable value 
(percentage). For all the investigated qualitative variables, the 
missing data were not considered while calculating relative 
frequency. The relationships between discrete variables 
(qualitative) were verified using the Pearson's chi-squared 
test. All calculations were performed using the software 
SPSS version 11.5 (SPSS Inc., Chicago, IL., USA). SAS version 
9.2 (Cary, NC). The following studies were compared with 
own study:
1) Four publications describing the effectiveness of ITP with 

respect to patients with TB/HIV/AIDS, where the total 
number of patients examined was 4,188.

2) Four publications describing the level of mortality among 
patients with TB/HIV/AIDS for whom ITP was applied, 
where the total number of patients examined was 5,617.

3) Four publications describing the differences between the 
duration of ITP with respect to patients with TB/HIV/
AIDS, where the total number of the patients examined 
was 11,358.

The following criteria of selection were applied in 
comparative analysis:

 – tuberculosis prophylaxis in patients with HIV/AIDS, in 
the form of treatment with isoniazid; – investigation of 
the effectiveness of isoniazid prophylaxis;

 – examination of the effect of isoniazid on mortality among 
patients with HIV/AIDS with TB,

 – publications concerning studies conducted during 2010–
2018.

RESULTS

Comparative analysis of research in the area of effectiveness 
of isoniazid prophylaxis. Own study confirmed that primary 
morbidity in patients who had received the cycle of TB 
Isoniazid prophylaxis did not exceed 0.555 cases per 100,000 
population during the first year of observation, and 
subsequently, morbidity decreased down to 0 within 5 years. 
Primary morbidity rates were considerably lower, compared 
to patients who had not received isoniazid preventive therapy. 
In the control group, primary morbidity during the first year 
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of observation was 3,262 cases per 100,000 population, with 
a decrease down to 0.364 in the fifth year. Accumulated 
morbidity during the period 2011–2015 in the study group 
was 1,276 cases per 100,000 population, while in the control 
group accumulated morbidity was 4.3 times higher at 5.527. 
According to the data from the National Centre for 
Tuberculosis Problems, morbidity due to TB/HIV in 2014 
was 3.4 cases per 100,000 of the population (Figure 1).

Figure 1. Primary morbidity due to TB in the study group and control group 
during 2011–2015.
Source: Own study based on: ‘Electronic Register and Monitoring of Cases of HIV 
infection in the RK’.

The first of the studies compared was a retrospective 
cohort study conducted using data from public health care 
units in Addis Ababa, Ethiopia, and included 2,524 patients 
infected with HIV, observed for 4,106 person-years; 277 
cases of tuberculosis (TB) were registered. The frequency of 
occurrence of tuberculosis was 0.21 / 100 person-years and 
7.18 / 100 person-years, respectively, among patients treated 
and non-treated using IPT. IPT considerably decreased the 
frequency of occurrence of tuberculosis (by 96.3%), compared 
to patients who did not receive IPT [18].

A subsequent retrospective study was conducted in the 
in the ART clinic of the Arba Minch Hospital in Southern 
Ethiopia. This study covered all 271 patients using ART, 
who applied IPT prophylaxis from September 2010 – August 
2011 in the ART clinic of Arba Minch Hospital. The results 
showed that IPT considerably contributed to a reduction in 
the number of TB infections and the number of T CD4 + 
cells [19].

In Durban, in the Republic of South Africa, a secondary 
analysis was conducted using data collected during October 
2009 – October 2013, among patients qualified for a 
prospective cohort study. The study included 402 patients 
from whom 344 patients were authorized to receive IPT, 
and 212 initiated IPT therapy. The implementation of IPT 
among patients with ART and TB was well tolerated, with a 
good percentage of completion and a smaller number of TB 
cases diagnosed after performing IPT [20].

In South Africa and Botswana, three trials were conducted 
including 991 participants aged under 13. The children were 
qualified at random to isoniazid prophylaxis or placebo, 
preventive treatment/placebo was administered every day 
or three times a week. Children with HIV, aged under 13, 
without tuberculosis (irrespective of previous history of 
treatment of tuberculosis, TB infection and TB prophylaxis), 
were enrolled into the study. Randomized controlled trials 
(RCT) were carried out which evaluated the effectiveness of 
preventive treatment of tuberculosis in study participants 
randomly qualified for TB prophylactic treatment and 
placebo. Isoniazid preventive therapy was administered to 
all children diagnosed with HIV, which reduced the risk of 
contracting tuberculosis and the risk of death in children 
infected with HIV [21].

Comparative analysis of research concerning the effect of 
isoniazid on mortality in patients with HIV/AIDS with TB. 
In own study, tuberculosis occupied the first position among 
diseases leading to death in PLW HA. TB-related mortality 
was observed in 44.2% of all deaths (Tab. 1). The percentage 
of males was higher than females. However, among females, 
considering the causes of death, the percentage of extra-
pulmonary tuberculosis was slightly higher.

While comparing the structures of causes of death in 
the study and control groups, a significant difference was 
observed in the register of deaths due to TB (Tab. 2). The 
percentage of deaths due to TB among patients who had 
undergone the cycle of TB prophylaxis was 21.6%, which is 
nearly three times lower than in the control group (57.0%), 
who did not receive isoniazid (p=0.020972), and twice as low 
compared to the total dispensary group (44.2%); however, 
this relationship was statistically insignificant (p=0.109297).

Deaths due to diseases were considered while assessing 
the survival rate of patients with HIV infection. In the study 
group, the survival rate of patients who had undergone the 
cycle of TB chemoprophylaxis was higher than in the group 
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Table 1. Main causes of death among adult patients with HIV infection, 
according to gender, in Almata 2011–2015

Main causes of death
Males Females Total

No. % No. % No. %

Tuberculosis, including extra-pulmonary 187 48.1 34 30.6 221 44.2

Infectious diseases, including 
pneumonia

61 15.7 28 25.2 89 17.8

Hepatitis, liver cirrhosis 54 13.9 16 14.4 70 14.0

Oncologic diseases 47 12.1 17 15.3 64 12.8

Non-infectious diseases (cardiovascular, 
renal, endocrine, and others)

40 10.2 16 14.5 56 11.2

Total 389 100.0 111 100.0 500 100.0

Test Chi2 Chi2= 12.4016; p=0.014602

Source: Medical records and data from:‘Electronic Register and Monitoring of Cases of HIV 
infection in the RK’

Table 2. Main causes of death among patients in the study group, control 
group, and total dispensary group, during the period 2011–2015

Cause of death

Study group
n=37

Control 
group
n=58

Total 
dispensary 

group
n=500

No. % No. % No. %

Tuberculosis 8 21.6 33 57.0 221 44.2

Infectious diseases including 
pneumonia

10 27.0 8 13.8 89 17.8

Hepatitis and liver cirrhosis 6 16.2 5 8.6 70 14.0

Oncologic diseases 7 18.9 6 10.3 64 12.8

Non-infectious diseases 
(cardiovascular, renal, endocrinal and 
others)

6 16.3 6 10.3 56 11.2

Total 37 100.0 58 100.0

500 100.0

Chi2 tests

Study/Control Chi2= 
11.5566; p=0.020972

Study/Total Chi2= 7.5553; p=0.109297

Source: Data from: ‘Electronic Register and Monitoring of Cases of HIV infection in the RK’.
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who did not receive isoniazid. The percentage of patients who 
did not die due to diseases within 5 years was 88.5% in the 
group who received chemoprophylaxis. In the control group, 
the percentage of such patients was 82.2%.

While comparing the studies, an observation analysis of 
the cohort was performed using prospective data collected 
among persons employed in the group of industrial enterprises 
functioning in South Africa. During the period of 12 months, 
3,270 persons were observed – patients with TB infected with 
HIV/AIDS who received ITP and those who did not receive 
ITP. The results of the study confirmed a reduced mortality 
among patients who had received prophylactic treatment with 
isoniazid which, according to the WHO recommendation, 
confirmed the necessity for routine application of IPT in the 
programmes of care of patients with HIV/AIDS with TB [22].

A subsequent study showed annual mortality in patients 
infected with HIV with tuberculosis susceptible to rifampicin 
/ isoniazid in Eastern Europe, Western Europe and Latin 
America. In a prospective cohort study, factors related with 
mortality were analyzed and compared, based on analysis 
of 341 patients with HIV/AIDS and TB (Eastern Europe – 
127, Western Europe – 165, Latin America – 49). Despite 
comparable use of the recommended anti-tuberculosis 
treatment, mortality among patients with tuberculosis 
susceptible to rifampicin / isoniazid remained on a higher 
level in Eastern Europe, compared to Western Europe and 
Latin America [23].

A study conducted in Sub-Saharan Africa included 1,696 
patients with pulmonary tuberculosis, infected and non-
infected with HIV/ AIDS. The results of this study also 
showed that well-planned and supervised anti-retrovirus 
therapy reduced mortality among patients with tuberculosis 
/ HIV/AIDS [24].

A subsequent, retrospective observation study was 
conducted in a clinical cohort of patients with HIV-1/AIDS 
at the National Institute of Infectious Diseases Evandro 
Chagas, Rio de Janeiro, Brazil. A total number of 310 
patients were examined. During the period of study, 64 of 
the patients died. The mortality rate after initiating preventive 
tuberculosis treatment was 44 per 100 patients during the 
first 30 days, 28.1 per 100 patients within 31 and 90 days, 
6 per 100 patients within 91 and 365 days, and 1.6 per 100 
patients after 365 days. The probability of death within one 
year from starting preventing tuberculosis treatment was 
approximately 13% [25].

Comparative analysis of the effectiveness of ITP according 
to duration of therapy. In the process of evaluation of the 
duration of isoniazid preventive therapy, no differences in 
the effectiveness were detected between the 6 and 12-month 
periods of therapy [26, 27, 28, 29].

Although 9-month IPT seemed to be the most optimal, 
which is supported by evidence and recommended in some 
WHO guidelines, there are no studies which directly compare 
this period with 6- or 12-month IPT. Two studies from 
Botswana [30] and the Republic of South Africa [31] suggest 
greater benefits from the 12–month or longer preventive 
treatment period, than the 6-month IPT plan, especially 
in persons who had a positive result in the tuberculin skin 
test (purified protein derivative skin test PPD). However, no 
special difference was observed between 6- and 36-month 
IPT in a clinical study conducted in India [32]. In children 
living with HIV, with positive or negative PPD, it was 

confirmed that IPT decreased early mortality by 50%, and 
the frequency of occurrence of tuberculosis by 70% [33]. In 
own study, a 6-month model of TB prophylaxis was adopted, 
and the results confirmed its effectiveness.

DISCUSSION

The results of own study confirmed the effect of IPT on 
reduction in the level of mortality among patients with TB/
HIV/AIDS; however, there are studies with the participation 
of adults which did not show any health benefits from the 
use of IPT [34].

Based on the WHO data, only 85,000 PLW HA obtained 
IPT in 2009, which was only 1.3% – 6.6 million PLHIV 
worldwide. Relatively few countries from the regions of 
South-East Asia and the West Pacific applied IPT. Very few 
countries informed the WHO concerning the application of 
IPT in their TB programmes, and those which did inform 
about their TB programmes and their effects, and showed 
this service to be less than 1% for PLHIV worldwide [35].

In 2010, despite the WHO recommendation, only 600,000 
of 1.1 million patients with HIV received chemo-prophylactic 
treatment, whereas 80% of the countries did not inform the 
WHO about initiation of prophylactic treatment [36]. In 2010, 
Kazakhstan was on the list of countries that implemented 
IPT in PLHIV patients as a part of the national algorithm 
of treatment of patients living with HIV.

Isoniazid prophylaxis, both worldwide and in Kazakhstan, 
despite the WHO recommendations, is far from being 
perfect. One of the potential causes is the lack of belief in 
the effectiveness of prophylactic therapy among doctors 
engaged in TB treatment. This is observed especially in the 
countries with a high level of TB resistant to antibiotics, and 
Kazakhstan belongs to this group of countries.

In the published results of a study concerning TB preventive 
therapy using isoniazid in people living with HIV/AIDS, the 
objective was to evaluate evidence for using IPT in adults 
living with HIV, based on a literature review published 
during 1995–2013. The selected publications contained data 
concerning adult patients with HIV in countries with low or 
middle income. Analysis covered mortality, morbidity, and 
duration of stay in medical facilities of patients with HIV 
receiving IPT. The costs of treatment versus its effectiveness/
profitability was also analyzed. Analysis included 41 articles 
with more than 45,000 PLHIV. Despite a small number of 
evidence, which would confirm that IPT reduces PLHIV 
mortality, the researchers confirmed that IPT decreases 
morbidity due to tuberculosis. The obtained results confirmed 
this trend, irrespective of the number of CD4 or the status 
of antiretroviral therapy. The studies often showed greater 
benefits from ITP in patients with a positive TB skin test 
(PPD). Duration of the effectiveness of IPT and benefits 
resulting from the duration of treatment differed according 
to the analyzed publications. This analysis supported the 
recommendations by the WHO concerning the provision of 
IPT for PLHIV and reduction of TB-related morbidity [37]. 
The results of this analysis were fully in accordance with the 
results of own study.

In 2015, a group of researchers under the direction of 
Dr. H. T. Ayele studied the effectiveness of prophylactic 
therapy using isoniazid in patients with HIV. The objective 
of this project was a systematic review and an overall analysis 
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of the effect of IPT in the prevention of tuberculosis in 
adult patients infected with HIV. The secondary aim was 
evaluation of the effect of IPT on the progress of AIDS, 
mortality due to other causes, and adverse drug reactions 
(ADR), in order to identify appropriate articles available in 
English from 11 September 2015. The researchers analyzed 
scientific articles concerning the comparison between IPT 
and placebo, or cases of the lack of treatment with isoniazid 
of adult patients infected with HIV, by means of randomized 
clinical studies. Within the study, the researchers evaluated 
10 randomized clinical trials, which included 7,619 patients 
with HIV, using IPT or placebo. In all studied participants, 
on average, a 35% reduction in the TB risk (RR = 0.65) was 
observed. The greatest benefit from IPT was noted among 
patients who had a positive tuberculin test (PPD). Among 
these patients, the risk of contracting tuberculosis decreased 
to 52% (RR = 0.48). No statistically significant effect of IPT 
was observed on contracting TB by patients with a negative 
PPD. IPT also decreased the risk of progression of HIV 
disease to 31% in all participants (RR=0.69), despite the 
lack of benefits observed in patients with positive PPD. The 
application of IPT did not show any effect on the mortality 
of patients due to other causes, although the participants 
who received 12-month IPT were usually at a lower risk 
of death (RR=0.65). IPT had an elevated (and statistically 
insignificant) risk of any adverse effect of the drug by 20% 
(RR = 1.20). In one study, the effect of IPT was evaluated on 
the occurrence of multidrug-resistant tuberculosis, and the 
result suggested that prophylactic treatment with isoniazid 
might be effectively applied in countries with a high level of 
drug-resistant tuberculosis. Studies confirmed that the use 
of IPT, largely contributes to the prevention of tuberculosis 
in people infected with HIV in general, and especially in the 
case of patients with positive PPD [38].

The results of own study are almost identical to the above-
described analysis. Own study confirmed that the application 
of TB chemoprophylaxis is effective, and considerably reduces 
primary morbidity due to tuberculosis. With the use of 
isoniazid prophylaxis, the occurrence of TB among patients 
with HIV and accumulated morbidity due to tuberculosis 
was 3.4–4.8 times lower (mean 35%), compared to the control 
group. The deferred effectiveness of TB chemoprophylaxis 
among patients infected with HIV within 60 months was 
by 23.8% higher than the rates in the control group. The 
application of TB chemoprophylaxis decreased by 4 times 
the annual accumulated mortality due to tuberculosis, and 
did not increase the risk of occurrence of drug-resistant 
tuberculosis, although Kazakhstan belongs to the top 20 
countries with the highest level of TB bacteria resistant to 
antibiotics.

International studies concerning a similar problem, in 
many cases differed from own study with respect to the 
results, as well as approach to the problem, by country or 
selection of the type of patients participating in research.

The common denominator for the majority of studies or 
projects was the fact that the researchers used national or 
international databases for analysis of the effectiveness of 
preventive treatment. In all studies, isoniazid was generally a 
safe and well-tolerated drug, without special adverse effects. 
Replies to the questions: ‘Is isoniazid preventive therapy 
effective?’, and ‘To what extent does it exert an effect on the 
reduction of mortality and frequency of TB infection in 
patients with HIV?’ overlapped in international and own 

studies. However, there were some differences in the results 
of studies, most probably related with the level of the spread 
of tuberculosis and HIV, as well as the economic situation 
and level of medical services in a given country or region. 
Kazakhstan is one of the countries with a high level of TB 
bacteria resistant to isoniazid and rifampicin (more than 
20%). Opposite to the above-described studies, in own study 
no results were observed indicating the occurrence of drug-
resistant forms of TB. It would be interesting to analyze the 
results of a 12-month cycle of treatment with isoniazid or 
IPT, based on the combination of isoniazid, rifampicin and 
pyrazynamide in patients with HIV.

CONCLUSIONS

1) All the analyzed studies concerning the effectiveness 
of tuberculosis prophylaxis in patients with HIV/AIDS 
treated with isoniazid showed the effectiveness of this drug.

2) In the compared studies, the isoniazid therapy applied 
showed no difference in effectiveness according to its 
duration.

3) The analyzed studies demonstrated a similar effectiveness 
with respect to the reduction in the level of mortality 
among patients with TB/HIV/AIDS under the effect of 
treatment with isoniazid.
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