Section: Medicine

Original Research Article

CLINICO-DEMOGRAPHIC CHARACTERISTICS AND
TREATMENT OUTCOMES OF PEOPLE LIVING WITH
HIV-TB CO-INFECTION: A RETROSPECTIVE COHORT
STUDY

Satya Ranjan Sethy!, Sandipta Subadarshani?, Suvendu Kumar Panda3, Pratyush Mishra4, Swarnalataa
Sahoo®

IAssistant Professor, Department of General Medicine, MKCG Medical College and Hospital, Berhampur, Odisha, India.

2Assistant Professor, Department of Pharmacology, MKCG, Medical College and Hospital, Berhampur, Odisha, India.

3Assistant Professor, Department of Pharmacology, MKCG, Medical College and Hospital, Berhampur, Odisha, India.

“Senior Resident, Department of Pharmacology, MKCG, Medical College and Hospital, Berhampur, Odisha, India.
SPost-Graduate Trainee Department of Pharmacology, Govt Medical College GMC, Gondia, Maharastra, India.

ABSTRACT

Received : 20/10/2023
Received in revised form: 04/01/2024 . - . - . .. .
Accepted “oso12024 | Background: HIV and tuberculosis (TB) co-infection is a significant public

health challenge, particularly in resource-limited settings. This study aimed to
evaluate the effectiveness of highly active anti-retroviral drugs (ART) and

Corresponding Author: factors associated with treatment failure among HIV-TB patients in an

Dr. Suvendu Kumar Panda
Assistant Professor, Department of

Pharmacology, MKCG, Medical
College and Hospital, Berhampur,
Odisha, India.

Email:
suvendukumarpanda041@gmail.com

DOI: 10.5530/ijmedph.2024.1.35
Source of Support: Nil,
Conflict of Interest: Nil

Int J Med Pub Health
2024; 14 (1); 176-183

Antiretroviral Therapy (ART) Centre in Southern Odisha, India.

Material and Methods: A retrospective cohort study was conducted on 162
HIV-TB patients receiving ART between April 2015 and March 2021. Data
were collected on socio-demographic characteristics, clinical features,
treatment regimens, and outcomes. Treatment failure was defined as a switch
to second-line ART due to clinical or immunological failure.

Results: Most patients were aged 26-45, married, illiterate, and unemployed.
Most had WHO stage 1 disease at ART initiation. Tenofovir-based regimens
were commonly used for both first-line and second-line ART. Clinical failure
(73.5%) was the primary reason for switching to second-line ART, followed
by immunological failure (26.5%). Patients with longer TB co-infection (>6
months) had a higher rate of clinical failure. Second-line ART significantly
increased the mean CD4 count from 253.32 to 339.25 cells/fmm3 (p=0.000).
Conclusion: Clinical failure and longer TB co-infection were associated with
switching to second-line ART among HIV-TB patients. Second-line ART
effectively improved immune status. Regular monitoring and timely treatment
of HIV-TB co-infection are crucial to prevent drug resistance and treatment
failure.

Keywords: HIV-TB, ART, WHO, HIV/AIDS, DRUG UTILIZATION
PATTERN

INTRODUCTION

Tuberculosis and HIV/AIDS (acquired
immunodeficiency syndrome) constitute the main
burden of infectious disease in resource-limited
countries. In the individual host, the two pathogens,
Mycobacterium tuberculosis, and HIV potentiate
each other, accelerating the deterioration of
immunological functions and resulting in premature
death if untreated.

TB and HIV are twin plagues that have ravaged the
world for decades, especially in sub-Saharan Africa
and South-East Asia. They feed on each other,
making people more vulnerable to infection and
disease. In 2020, nearly 38 million people were
living with HIV, 1.5 million were newly infected,
and 680,000 died from AIDS-related causes. TB was
the leading killer, accounting for more than half of
the estimated 862,000 cases of TB among HIV-
positive people. About a third of the world’s
population carries the TB bacterium, and most of
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them live in countries where HIV is also rampant.
The co-infection of TB and HIV is a deadly
combination that threatens the lives and livelihoods
of millions of people. It is linked to poverty,
malnutrition, unemployment, alcoholism, and drug
abuse. It is a global challenge that demands urgent
and comprehensive action.*-]

The direct and indirect costs of illness due to TB and
HIV are enormous, estimated to be more than 30
percent of the annual household income in
developing countries, and have a catastrophic impact
on the economy in the developing world.®IThus, co-
infection with HIV and TB (HIV-TB) is not only a
medical disorder but a social and economic disaster
and is aptly described as the “cursed duet.”

As evidenced by several research reports globally,
susceptibility to TB increases manifold with
concurrent HIV infection. HIV increases the
probability of recently acquired TB infection to
progress to the status of active disease,l"*! and the
co-occurrence of TB is not limited to the stage of
HIV. 1t is fast becoming evident that the TB
population should be seen as an essential cohort to
screen for HIV.B9 It has been documented that
coinfection with HIV ~and  Mycobacterium
tuberculosis has a synergistic effect on each other,
and in later stages of HIV infection, TB may present
as extrapulmonary disease. %!

TB and HIV are a deadly duo that afflicts millions of
people in India, the third-highest HIV burden
country in the world. They worsen each other’s
impact, increasing the risk of infection, disease, and
death. India accounts for about nine percent of the
global HIV-associated TB cases, and 11,000 Indians
die of this co-infection every year. The co-morbidity
rate of TB and HIV is 3.4 percent, with some regions
like Nagaland, Karnataka, Chandigarh, and Manipur
having higher rates. The treatment success rate of
TB-HIV patients has also declined from 79 percent
to 70 percent in recent years. The co-infection of TB
and HIV is a significant public health challenge in
India that requires urgent and effective action.[!+-24l
Research has demonstrated that in resource-
constrained settings, up to 50% of patients with HIV
without treatment but with concurrent TB would die
before completion of the 6 to 8 months of treatment
for TB, some as early as within the first 2 to 3
months. However, this proportion can be brought
down to <10% with prophylactic therapy for
opportunistic infections. Thus, the importance of
concurrent treatment for HIV and TB cannot be
emphasized enough. Studies show TB is attributed to
be one of the most typical causes of death among
people living with HIV/AIDS (PLWHA), and the
development of multidrug-resistant and extremely
drug-resistant TB has increased morbidity and
mortality.[%]

HIV substantially increases the risk of progression
from latent TB infection (LTBI) to active disease.
The World Health Organization (WHQ) estimates
that among individuals with TBI, people living with
HIV have a 26-fold higher risk of progression to TB

disease than those without HIV.[¥1 HIV and TB thus
display lethal synergy, with HIV-associated
immunosuppression triggering markedly increased
susceptibility to TB and TB, accelerating HIV-
associated morbidity and mortality.

TB and HIV are a deadly duo that increases each
other’s risk and severity. HIV makes TB more likely,
more active, and more resistant to drugs. TB makes
HIV worse and more infectious. Both diseases can
be treated with medications, but many people do not
get the necessary care. In 2018, 44% of HIV-TB
patients did not receive treatment. To prevent and
control HIV-TB, we need to use ART, find and treat
TB cases, give IPT, and reduce infection. ART can
lower the risk of TB by up to 90%. In India, 1.1
million people were on ART in 2017, but only 15%
got IPT. TB and HIV are a significant challenge that
needs more action and attention.[*6-221

Modeling studies have suggested that expansion of
ART coverage and improvement in TB diagnosis
and treatment can help in a drastic reduction in TB
incidence and mortality.®However, cohort studies
across regions do not share the same enthusiasm.
They have shown high initial rates of TB in the first
year of starting ART, followed by gradual time-
dependent reduction and stabilization above the
estimated background population rate.[?*31 |
addition, long-term data on ART-associated TB is
limited. Median follow-up on ART in cohort studies
rarely exceeds two years.[?31 As a result, the long-
term TB incidence rate calculation is hampered due
to the small number of participants and events.[
ART has transformed the lives of people with HIV
since the first drug, zidovudine, was approved in
1987. Since then, many more drugs have been
developed and made accessible to those who need
them. But ART is not easy to follow. It requires
regular and consistent use of medications, as well as
healthy lifestyle changes. Many people face barriers
to getting and staying on ART, such as stigma,
discrimination, poverty, and lack of services. These
challenges can be overcome with awareness,
political will, and confidentiality. ART can work
wonders if used correctly. It can stop the virus from
multiplying, boost the immune system, prevent drug
resistance, and lower the risk of transmission. ART
is a powerful tool to fight HIV, but it needs
commitment and support.[36-40]

Adherence to antiretroviral treatment is the only way
through which people living with HIV can lead a
healthy life, as the disease is incurable to date.
Several factors influence adherence to the therapy:
age, sex, education, occupation, whether the family
members know about the disease, support from
family and spouse and workplace, side effects of the
drugs, and access to the ART centre. !

In the above context, the present study aims to
evaluate the effectiveness of highly active anti-
retroviral drugs among people living with HIV-TB
and factors associated with treatment failure among
HIV-TB patients in an ART Centre in Southern
Odisha.
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Aim of The Study: To study the

pharmacoepidemiology of highly active anti-

retroviral drugs among people living with HIV-TB: a

retrospective cohort study.

Obijectives of The Study

1. To describe the clinico-demographic profile of all
the people living with HIV-TB

2. To evaluate the treatment failure among people
living with HIV-TB.

MATERIAL AND METHODS

This retrospective cohort study was conducted from

April to September 2021 in the Department of

Pharmacology in collaboration with ART

(Antiretroviral therapy) center MKCG MCH,

Berhampur, Odisha. Detailed information on HIV-

infected adults under various ART regimens at our

ART Centre and co-infected with TB from April

2015 to March 2021 [6 years] was collected. Before

the study, the IEC approved the protocol of this

institution, and permission from the Nodal officer of

the ART Center was obtained.

Inclusion Criteria

1. All registered cases of PLWHA with TB with
both 1st and 2nd line therapy

2. Age group-15-60 years

Exclusion Criteria

1. Age <15 years

2. Other co-morbidities such as diabetes, CKD,
thyroid abnormality

3. Alcoholics

4. Pregnancy and Lactating women

Study tools- Case record form

Study place- ART Centre MKCG MCH

Berhampur, Odisha

Study period- April 2020 to September 2021

Study design

It was a retrospective cohort study involving HIV-

infected adults co-infected with Tuberculosis under

various ART regimens at our ART Centre.

Data collection procedure: A semi-structured data

collection format that contained sociodemographic

characteristics, disease-related factors, medication-

related factors, and treatment outcomes was

prepared to extract the data from the ART Medical

record register. The case record form [CRF]

contained socio-demographic factors, type of

tuberculosis infection, anti-tuberculosis treatment,

the status of HIV infection, type of ART Regimens,

and the outcome of ART along with anti-

tuberculosis  therapy. Criteria for identifying

“treatment failure” among patients switched to 2nd

line will be the presence of either immunological or

clinical failure after at least six months of follow-up

while on 1st line regimen:

1. Clinical failure: new or recurrent clinical event

indicating severe immunodeficiency (WHO clinical

stage 1V condition) after six months of effective

treatment.

2. Immunological failure: CD4 cell count at or
below 250 cells /mm3 following clinical failure or
persisitentCD4 levels below 100 cells/mma3.
Virological failure will not be a criterion in the
present study as this center doesn’t have the facility
to test viral load.

For this study, a CD4 cell count increase of>50% of

the value after the switch will be regarded as a

“good immunological response” to second-line

ART.

The data were evaluated for the following

parameters

Parameters for evaluation

1. Demographic profile: The socio-demographic
data (Age, sex, marital status, education status,
employment status, etc.)

2. Functional status: the functional status (Working,
Ambulatory, or Bedridden) of the study
participants at the start of 1st line Antiretroviral
therapy and the beginning of 2nd line ART after
treatment failure

3. WHO clinical staging of HIV

Stage 1:

o Asymptomatic

o Persistent generalized lymphadenopathy

Stage 2:

e Moderate unexpected weight loss

e Recurrent respiratory tract infection

e Herpes zoster

e Angular cheilitis

e Fungal nail infection

Stage 3:

e Unexpected severe weight loss

o Persistent oral candidiasis

e Pulmonary Tuberculosis

Stage 4:

e HIV wasting syndrome.

e Pneumocystis pneumonia

e Kaposi sarcoma

e Extrapulmonary Tuberculosis

Statistical Analysis

Data was entered and compiled in Microsoft Excel

and exported for analysis to IBM SPSS Statistics

20.0 software. Proportions, means, and medians

with measures of dispersion were calculated for

appropriate variables. Odds ratios with 95 % Cls
were used to assess whether treatment failure was
associated with experiencing unfavorable treatment
outcomes (death or loss to follow-up). For statistical
tests, the significance level was p< 0.05.

RESULTS

Most of the population was 26-45 (69.13%), while
the 15-25 and 46-60 age groups were smaller
(14.2% and 16.7%). Three-quarters of the people
were married (75.9%), and the rest were single
(11.1%) or widowed (13.0%). Most people were
non-literate or had primary education (81.4%), and
few had secondary or college education (18.6%).
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Most people had no job (63.6%), but most worked
(88.9%). Only a few were ambulatory or bedridden
(11.2%). [Table 1]

Table no 2 showed that Spouses were most affected
by HIV (51.9%), followed by children (20.4%) and
siblings (79.6%). Few people were on ART (5.6%),
while most were HIV positive and needed more
treatment (94.4%). Only 11.2% of people were
ambulatory. [Table 2]

Table 3 reveals that most of the patients (47.5%)
were in stage 1, which means they had no symptoms
or only mild symptoms of HIV infection. The
percentage of patients decreased as the stage
increased, indicating that fewer patients had
advanced HIV disease. Only 15.4% of the patients
were in stage 4, the most severe stage involving life-
threatening infections. [Table 3]

The table reveals that most of the patients (44.4%)
were in stage 1, which means they had no symptoms
or only mild symptoms of HIV infection. The
percentage of patients in stage 2 was also high
(34.0%), indicating that many had moderate
symptoms or conditions. The percentage of patients
in stages 3 and 4 was low (6.8% and 14.8%,
respectively), suggesting that few patients had
severe or life-threatening HIV disease. The table
implies that most of the patients switched to second-
line ART early in their HIV infection before
developing advanced HIV disease. [Table 4]

The table reveals that the most common first-line
ART regimen was TENIFOVIR+ LAMIVUDINE+
EFAVIRENZ [TLE], used by 76.5% of the patients.
The second most common first-line ART regimen
was ZIDOVUDINE+ LAMIVUDINE+
NEVIRAPINE [ZLN], used by 23.5% of the
patients. The most common second-line ART
regimen was TENOFOVIR+ LAMIVUDINE+
DOLUTEGRAVIR [TLD], used by 84.6% of the
patients. The second most common second-line
ART regimen was ZIDOVUDINE+

LAMIVUDINE+ NEVIRAPINE [ZLN], used by
6.8% of the patients. The other second-line ART
regimens were used by less than 5% of the patients
each. [Table 5]

The table reveals that the reason for failure A was
more common than the reason for failure B and that
clinical  failure was more frequent than
immunological failure. The table also shows a
significant association between the reason for failure
and the switch code, as indicated by the chi-square
test (3.957, p=0.047). This means that the proportion
of patients who switched due to clinical or
immunological failure differed depending on the
reason for failure. Specifically, the reason for failure
A was associated with a higher proportion of
clinical failure (95/135=70.4%) than the reason for
failure B (24/27=88.9%). Conversely, the reason for
failure B was associated with a lower proportion of
immunological failure (3/27=11.1%) than the reason
for failure A (40/135=29.6%). [Table 6]

This chart delineates the association between switch
code and duration of tuberculosis in the study
population after also being detected with HIV and
vice-versa. The data was analyzed by Pearson’s Chi-
square test (29.517; df =2; p <0.05)—the mean
duration of days from detection of HIV to the start
of ARTwas 52.38+ 26.9. [Table 7]

The table reveals that the mean CD4 count at the
start of second-line ART (339.25) was higher than
the mean CD4 count at the beginning of first-line
ART (253.321). This means the patients had a better
immune status when they switched to second-line
ART. The table also shows that the difference
between the two means was statistically significant,
as indicated by the t-test (t=-8.260, p=0.000). This
means that the increase in CD4 count was not due to
chance but to the effect of second-line ART. The
table suggests that second-line ART effectively
improved the CD4 count and the patients' immune
system. [Table 8]

Table 1: Demographic Profile of Study Population

Frequency Percentage (%0)
15-25 23 142
Age (in years) 26-35 53 32.71
36-45 59 36.42
46-60 27 16.7
Married 123 75.9
Marital status S"_'gle 18 11.1
Widowed 21 13.0
Non-literate 65 40.1
; Primary 67 413
Education Secondary o1 —
College 9 56
Employment status Employed 59 36.4
Unemployed 103 63.6
Working 144 88.9
Functional status Ambulatory 9 5.6
Bedridden 9 56
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Table 2: Family Members and ART Status of Study Population

Family members affected | Frequency %
Adults
Spouse not affected 78 48.1
Spouse affected 84 51.9
Children
Siblings not affected 129 79.6
Sibling affected 33 20.4
On ART
HIV + ve [not on ART] 76 46.9
HIV +ve [one member on ART] 77 475
HIV + ve [>one member on ART 9 5.6

Table 3: Who Staging at Start of ART Regimen

Who staging at the start of ART No. of patients Percentage of cases
Stage 1 7 47.5
Stage 2 32 19.8
Stage 3 28 17.3
Stage 4 25 154

Table 4: Who Staging at Start of 2nd line ART.

WHO staging at the start of 2nd line ART No. of patients Percentage of cases
Stage 1 72 44.4
Stage 2 55 34.0
Stage 3 11 6.8
Stage 4 24 14.8

Table 5: Regimens for 1st line and 2nd line ART

15t line ART [N=162] n(%)
TENIFOVIR+ LAMIVUDINE+ EFAVIRENZ [TLE] 124(76.5)
ZIDOVUDINE+ LAMIVUDINE+ NEVIRAPINE [ZLN] 38(23.5)
2" line ART [N=162]
TENOFOVIR+ LAMIVUDINE+ ATAZANAVIR- RITONAVIR [TLA-r] 5(3.1)
TENOFOVIR+ LAMIVUDINE+ DOLUTEGRAVIR [TLD] 137(84.6)
TENOFOVIR + LAMIVUDINE+ EFAVIRENZ [TLE] 3(1.9)
TENOFOVIR + LAMIVUDINE+ NEVIRAPINE[TLN] 1(0.6)
ZIDOVUDINE+ LAMIVUDINE+ EFAVIRENZ [ZLE] 5(3.1)
ZIDOVUDINE+ LAMIVUDINE+ NEVIRAPINE [ZLN] 11(6.8)
Table 6: Association of Switch Code with Reason for Failure
SWITCH CODE .
— - - - Chi-square P value
Clinical failure Immunological failure
Reason for failure g gi 430 %2=3.957 0.047

Table 7: TB Duration Vs Clinical Status of HIV-TB Co

-Infection

Switch code

Duration of TB

Clinical failure [%0] Immunological Failure [%0]

0 to 3 months 21 24

4 to 6 months 19 10

> 6 months 79 9
Table 8: Comparison Between CD4 Count at the start of 1st line ART Vs. 2nd line ART

Mean Std. Deviation t P value
CD4countatthe startof1®lineART 253.321 183.078
CD4countatstartof2"lineART 339.25 196.188 -8.26 0

DISCUSSION

The objective of the study was to characterize the
clinical and demographic features of patients co-
infected with HIV and TB and to assess the
treatment failure rate among them. The study
sample comprised 162 patients who had confirmed
diagnoses of both HIV and TB and were receiving
antiretroviral therapy (ART).

The predominant age group of the patients was 36-
45 vyears (36.42%), followed by 26-35 years
(32.71%). This is in agreement with the global
pattern of HIV-TB co-infection affecting mainly the
working-age population.[#243

The majority of the patients were married (75.9%),
illiterate (40.1%), and unemployed (63.6%). These
socio-economic factors could impact the patient's
healthcare access, treatment compliance, and quality
of life.[*44%]

180

International Journal of Medicine and Public Health, Vol 14, Issue 1, Jan-Mar, 2024 (www.ijmedph.org)




Most patients were employed (88.9%), suggesting a
relatively good functional status despite the co-
infection. However, this could also indicate the lack
of social support and economic security for the
patients, who might have to work despite their
iliness. !

The majority of the patients had their spouse
(51.9%) or sibling (20.4%) affected by HIV or TB,
implying a high risk of transmission within the
family. This highlights the need for effective
prevention and counseling interventions for the
household contacts of the patients.*’IMost of the
patients were not on ART before the diagnosis of
TB (46.9%), suggesting a late presentation of HIV
infection or a poor linkage to care. This may
increase the risk of mortality and morbidity due to
HIV-TB co-infection.

Most patients were in WHO stage 1 (47.5%) at the
start of ART, indicating a relatively preserved
immune system. However, this may also reflect the
limitations of the WHO staging system, which is
based on clinical criteria and does not capture the
immunological and virological status of the patients.
Most patients were switched to second-line ART
due to immunological failure (74.1%), followed by
clinical failure (25.9%). The most common reason
for failure was A (84.6%), which refers to poor
adherence, drug resistance, or drug toxicity. The
most common regimen for second-line ART was
TLD (84.6%), which the WHO recommends as a
preferred option for patients who fail first-line ART.
Most of the patients had a longer duration of TB (>
6 months) (54.3%), which was significantly
associated with clinical failure (p < 0.05). This may
indicate a delayed diagnosis of TB, a more severe
form of TB, or a poorer response to TB treatment
among the co-infected patients.

The mean CD4 count of the patients increased
significantly from 253.321 cellssfmm3 at the start of
first-line ART to 339.25 cells/mm3 at the beginning
of second-line ART (p < 0.000). This suggests that
second-line ART effectively restored the patient's
immune function despite TB's presence.

CONCLUSION

In this study, data from 162 subjects co-infected
with HIV and TB in Berhampur, Odisha, India, who
receive antiretroviral therapy (ART) were collected.
Most patients are married, illiterate, and jobless.
Half have their spouse, and one-fifth have their
sibling affected by HIV. They mainly use tenofovir-
based regimens for both first-line and second-line
ART. Clinical failure (73.5%) and immunological
failure (26.5%) are the primary causes for switching
to second-line ART. Switch code A is more
prevalent among patients who switch due to clinical
failure. Patients with longer TB co-infection (>6
months) also have more clinical failure. Second-line
ART boosts the mean CD4 count from 253.321 to

339.25 cellssmm3 (p=0.000), implying enhanced

immunity.

Our results show that clinical failure and TB co-

infection affect the switch to second-line ART

among HIV-positive patients in Berhampur.

Second-line ART improves their immune status. We

recommend regular monitoring and timely treatment

of HIV and TB co-infection to avoid drug resistance
and switching.

Limitations of the study

The possible limitations were the small sample size,

the lack of data on viral load, drug resistance, and

adverse events, and the potential selection bias due
to convenience sampling.

Recommendations

1. It evaluated the efficacy and tolerability of
tenofovir-based regimens for both first-line and
second-line ART in HIV-positive patients in
Berhampur, Odisha, India. It was found that
these regimens were effective and well-
tolerated, and hence, it was recommended that
they should be widely accessible to patients
who need them.

2. We also found that clinical failure and TB co-
infection were significant risk factors for
switching to second-line ART.

3. It is recommended that patients should be
regularly screened and monitored for clinical
and immunological outcomes and that they
should receive prompt diagnosis and treatment
for TB co-infection with appropriate anti-TB
drugs.

4. We showed that second-line ART significantly
improved the CD4 count of the patients, which
indicated their immune status. We recommend
that patients follow their prescribed ART
regimen and consult their healthcare providers
to ensure optimal treatment outcomes.
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