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Background and objectives: Human Immunodeficiency Virus (HIV), a
Lentivirus (a subgroup of retrovirus), infects humans and causes progressive
failure of the immune system that ultimately leads to AIDS (acquired
immunodeficiency syndrome), a state which allows life-threatening
opportunistic infections and cancers to thrive. Despite the reduction in
mortality and morbidity with the introduction of highly active antiretroviral
therapy (HAART), a considerable proportion of patients fail to achieve
a sustained virologic response to therapy, which has led to treatment
failure. National AIDS Control Organisation (NACO) has developed simple
immunological, virological and clinical criteria to diagnose treatment
failure. The study aimed to determine the correlation between patients with
immunological failure and virological failure in a study group of people
living with HIV/AIDS (PLHA) on 1st line anti-retroviral therapy (ART) after
six months of treatment. Methods: A hospital-based observational study
was done with data collected over one year. The study included patients
above 15 years of age with treatment failure (either immunological or
clinical, as defined by NACO) after six months of ART. As per definition
of NACO, virological failure was defined as a plasma viral load (PVL) of
>1000 copies/ml. Results: Out of 90 patients with an immunological
failure, only 74 patients also had virological failure, resulting in a 17.78%
discordant response. Discordance between immunological failure and
virological failure was more common in patients with a low baseline CD4
count and patients on a Zidovudine-based regimen. Moreover, adherence
to therapy played an essential role in the development of treatment failure.
Conclusion: Instead of targeted viral load testing, universal access to
routine viral load testing is necessary for the early diagnosis of treatment
failure with a switch to 2nd line ART and to avoid immuno-virological
discordance. Adherence was observed to be an essential predictor of ART
effectiveness.
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INTRODUCTION

HIV infection is a global pandemic, with
cases reported from virtually every country.

The HIV epidemic has occurred in waves in
different regions of the world, each wave having
somewhat different characteristics depending
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on the demographics of the country and region
in question and the timing of the introduction
of HIV into the population. The National ART
programme, launched on Apr 1 2004, in eight
government hospitals in six high-prevalence
states, has since been scaled up, provides
HAART, and monitors the PLHA population in
India. The national programme provides free
first-line, alternate first-line and second-line
ART drugs as per eligibility criteria (NACO).

Despite the reduction in morbidity and
mortality with the introduction of HAART,
a considerable proportion of patients fail
to achieve a sustained virologic response to
therapy, which has led to treatment failure.
NACO has developed simplified immunological,
clinical and virologic criteria to diagnose
treatment failure, as shown in Table 1.

Table 1 Guidelines of treatment failure (NACO 2018)

Clinical failure
ART.

New or recurrent WHO stage 4 condition after at least six months of

Immunological
failure

(a) Fall of CD4 count to pre-therapy baseline (or below)
(b) 50% fall from on-treatment peak value, if known

(c) Persistent CD4 levels below 100 cells/microliter after 6-12
months of treatment

Virological failure

Plasma viral load >1000 copies/ml

Monitoring individuals receiving ART
is essential to ensure successful treatment,
identify adherence problems and determine
whether and which ART regimens should be
switched in case of treatment failure.

Before 2010, WHO guidelines on ART
recommended using clinical outcomes and
CD4 count to monitor the response to ARV
drugs routinely. However, the value of viral load
testing as amore sensitive and earlier indicator
of treatment failure is increasingly recognized.
A large cohort study' demonstrated that
WHO immunologic criteria lack sensitivity for
predicting virologic failure. Another study?
concluded that HIV-RNA monitoring is the
optimal approach for monitoring ART. A study?®
at Tambaram, Chennai, reported the estimated
treatment failure as 3.9% in 1300 patients on
first-line therapy.

Though several studies have been
reported from India and abroad, there is
a shortage of such studies in this region.
So, this study has been taken up to study
treatment failure and the correlation between

immunological failure and virological failure
in patients with HIV on first-line ART.

MATERIALS AND METHODS

This institution-based observational
study was conducted from Jul 1, 2019, to Jun
30, 2020. It included HIV-infected patients
with treatment failure (immunological and/
or clinical) to first-line ART as decided by
the State AIDS Clinical Expert Panel (SACEP)
attending ART Plus centre and OPD and IPD
of Department of Medicine, Gauhati Medical
College and Hospital, Assam.

Inclusion criteria: HIV/AIDS patients
of more than 15 years of age with first-line
ART treatment failure immunological and/or
clinical, as defined by NACO) after six months
of treatment.

Exclusion criteria: HIV-infected
patients of age less than 15 years, HIV-infected
patients with first-line ART duration less
than six months, ART-naive patients, HIV-2
patients, patients on or failing 2nd line ART
and patients unwilling to participate in the
study were excluded from this study.



The patients who fulfilled the inclusion criteria were assessed through medical history,
clinical examination and laboratory parameters. The data was collected in performed proformas.
The patients were selected as per SACEP (State AIDS Clinical Expert Panel). Before data collection,
institutional ethics committee approval was obtained, vide reference: MC/190/2007/pt-11/
MAR-2019/PG/54.

Adherence was calculated by:
total number of pills the patient has actually taken

Adherence (in %) = x100
total number of pills the patient should have taken in that time period
_ Number of pills given to the client-number of pills balance in the bottle 100
number of pills the client should have taken
RESULTS

A total of 90 HIV-infected patients with treatment failure (immunological and/or clinical)
to first-line ART (as decided by the SACEP meeting) attending the ART Plus centre and OPD and
IPD of the Department of Medicine were included in this study.

Amongst 90 treatment failure patients, all 90 patients had an immunological failure (100%),

only 8 had a clinical failure (8.89%), and only 74 had a virological failure (82.22%), as shown in
Table 2.

Table 2 Type of failure
Type of failure No. of patients Percentage (%)
Immunological 90 100
Clinical 8 8.89
Virological 74 82.22

Out of 90 patients with an immunological and/or clinical failure in our study, 74 had
virological failure, whereas 16 patients were virological responders, resulting in a 17.78%
discordant response. The p-value is <0.001, which is statistically significant.

The details of age distribution are shown in Table 3. The median age seen in the discordant

responders was 42 years.

Table 3 Age distribution

Age in year Number of patients Percentage (%)
10-20 0 0
20-30 1 6.25
30-40 4 25.00
40-50 8 50
>50 3 18.75

Amongst the total discordant responders (16), 43.75% (7) were on the Tenofovir +
Lamivudine + Efavirenz (TLE) regimen, and 56.25% (9) were on the Zidovudine + Lamivudine +

Nevirapine regimen (ZLN).

The baseline CD4 are shown in Table 4.

Table 4 Baseline CD4 (cells/mm3)

Baseline CD4 (cells/mm3) | Number of discordant patients Percentage (%)
<100 8 50.00
100-200 5 31.25
>200 3 18.75
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Amongst the total discordant responders,
50% of patients had a baseline pre-treatment
CD4 count of less than 100 cells/mm?.

Amongst the first-line ART failure patients
(immunological and clinical), the following
failure rates were observed: 33.33%, 24.44%
and 42.22% in the patients with adherence of
>95, 90-95, and <90, respectively. Maximum
failure was seen in the patients with adherence
of <90%.

DISCUSSION

In our study of 90 patients with
immunological failure, 17.78% had a discordant
response, which was statistically significant.

Similarly, a study* observed a 15.4%
discordantresponse among the immunological
failure patients. Another study® encountered
a higher frequency of 19% discordance [VL
(Viral load) +/CD4-], like the present study.
In two Indian studies,*® discordant responses
were seen in 13.5% and 21.1% of the study
population referred for viral load tests based on
immunological failure. The results of the above
and present studies have shown a significant
VL-CD4 cell count discordance in the range of
10-30%.

Amongst the discordant responders, the
maximum number of patients (50%) was 40-
50 years old. The median age in the discordant
responders was 42 years. In a similar study,?,
VL+/ CD4- discordance was associated with
increasing age (median age of 40 years),
which was like the median age of the present
study. Some recent studies>® also reported that
compared with complete responders (VL+/
CD4+), virologic-only responders were older
(median age: 36 years). In an Indian study,®
poor immunological reconstitutions despite
virological response were of age < 55 years
(86%), with a median age of 40 years. Although
the median age was younger in the discordant
group of one of the studies® compared to the
concordant group (35 vs 39 years), all the above
studies showed discordance in the median age
<50.

Amongst the total discordant responders
(16),43.75% (7) were on the TLE regimen, and
56.25% (9) were on the ZLN regimen. In a similar
study,* the discordant response was found to
be associated with the use of Lamivudine /
Zidovudine. The effect of nucleotide regimens
may be related to bone marrow toxicities (bone
marrow suppression) that may inhibit CD4
cell recovery. Thus, the patients do not achieve
immune reconstitution despite the absence
of active viral replication. Similarly, a study®
found that 55.5% of virological-only responders
were on an NNRTI (Non-Nucleoside Reverse
Transcriptase Inhibitor) regimen. In an Indian
study,® 71% of virological-only responders were
currently on a Zidovudine-based regimen and
29% on a stavudine-based regimen. Although
there was no stavudine-based current regimen
in our study, a higher discordance rate can be
attributed to the Zidovudine-based regimen.

This study found maximum discordance in the
patient group with a baseline pre-treatment
CD4 count of less than 100 cells/mm.? The
median CD4 count was 182. In a similar study,*
discordant responses were associated with a
baseline CD4 <50 cells/ul. The median baseline
CD4 is 180, almost like the present study. In
a similar Indian study,® 71 % of discordant
patients had CD4 cells <100, and 29% had CD4
>100, highlighting low nadir pre-treatment.

CD4 is associated with discordance. The present
study showed consistent results with the earlier
studies, attributing low baseline CD4 count to
poor immunological reconstitution despite
virological response.

Adherence is the most significant patient-
enabled predictor of treatment outcomes for
the patients on HAART, as good adherence leads
to decreased disease progression and death.
WHO recommends at least 95% adherence to
ART to avoid the emergence of resistant strains.
Our study found maximum failure to first-line
ART (immunological and/or clinical) among
patients with less than 90% adherence. These
findings were similar to a study® in which 67%
of patients with failing ART were seen with 80-



89.9% adherence, signifying the importance
of adherence. In a study,!® 21% of patients
with near-perfect adherence (295%) failed to
achieve a viral load of fewer than 400 copies/
mL. Likewise, in the present study, 33.33% of
patients with near-perfect adherence failed to
achieve a viral load of less than 1000 copies/
ml. These results imply that adherence is
necessary for virologic control but not always
sufficient. The increasing percentage of failure
in the present study is due to the higher cut-off
criteria for virologic failure (>1000 copies/ ml).

CONCLUSION

Statistically significant immuno-
virological discordance was observed in this
study. Discordance was seen more in patients
with a low baseline CD4 count and those on
a Zidovudine-based regimen. Adherence was
observed to be an essential predictor of ART
effectiveness. Instead of Targeted viral load

testing, universal access to routine viral load
testing is necessary for the early diagnosis of
treatment failure with a switch to 2nd line ART
and to avoid immuno-virological discordance.
This was a single ART centre observational
study, so the results may not be generalized
to all. So, a further prospective study with a
larger sample size must be done in the broader
community and multiple ART centres to arrive
at a definite conclusion.

Conlflicts of interest: None declared
Funding statement: This research did not
receive any funding.

Acknowledgements: We acknowledge the
Department of Medicine and ART plus centre
staff members, GMCH, who have helped
us complete this project by providing the
department’s necessary infrastructures.

Ethical clearance: Taken.

-~

1.

( REFERENCES )

Rawizza HE, Chaplin B, Meloni ST, Eisen G, Rao T, Sankalé JL, et al. Immunologic criteria
are poor predictors of virologic outcome: implications for HIV treatment monitoring in
resource-limited settings. Clinical Infectious Diseases. 2011 Dec 15;53(12):1283-90.

Hoffmann CJ, Maritz ], van Zyl GU. CD 4 count-based failure criteria combined with
viral load monitoring may trigger worse switch decisions than viral load monitoring
alone. Tropical Medicine & International Health. 2016 Feb;21(2):219-23.

Rajasekaran S, Jeyaseelan L, Vijila S, Gomathi C, Raja K. Predictors of failure of first-
line antiretroviral therapy in HIV-infected adults: Indian experience. Aids. 2007 Jul
1;21:S47-53.

Moore DM, Hogg RS, Yip B, Wood E, Tyndall M, Braitstein P, et al. Discordant immunologic
and virologic responses to highly active antiretroviral therapy are associated with
increased mortality and poor adherence to therapy. JAIDS Journal of Acquired Immune
Deficiency Syndromes. 2005 Nov 1;40(3):288-93.

Tuboi SH, Brinkhof MW, Egger M, Stone RA, Braitstein P, Nash D, et al. Discordant
responses to potent antiretroviral treatment in previously naive HIV-1-infected adults
initiating treatment in resource-constrained countries: the antiretroviral therapy in
low-income countries (ART-LINC) collaboration. JAIDS Journal of Acquired Immune
Deficiency Syndromes. 2007 May 1;45(1):52-9.

Prabhakar B, Banu A, Pavithra HB, Chandrashekhara P, Sasthri S. Immunological failure
despite virological suppression in HIV seropositive individuals on antiretroviral therapy.
Indian journal of sexually transmitted diseases and AIDS. 2011 Jul 1;32(2):94-8.

~

/

ISSN 2394-806X (Print), ISSN 2454-5139 (Online)

[JHRMLP



ISSN 2394-806X (Print), ISSN 2454-5139 (Online)

[JHRMLP

a 7. Rajasekaran S, Jeyaseelan L, Vijila S, Gomathi C, Raja K. Predictors of failure of first-\
line antiretroviral therapy in HIV-infected adults: Indian experience. Aids. 2007 Jul
1;21:S47-53.

8. Nicastri E, Chiesi A, Angeletti C, Sarmati L, Palmisano L, Geraci A, et al. Clinical outcome
after 4 years follow-up of HIV-seropositive subjects with incomplete virologic or
immunologic response to HAART. Journal of medical virology. 2005 Jun;76(2):153-60.

9. Paterson DL, Swindells S, Mohr ], Brester M, Vergis EN, Squier C, et al. Adherence to
protease inhibitor therapy and outcomes in patients with HIV infection. Annals of
internal medicine. 2000 Jul 4;133(1):21-30.

10. Cheever LW, Wu AW. Medication adherence among HIV-infected patients: understanding
the complex behavior of patients taking this complex therapy. Current Infectious
Disease Reports. 1999 Aug;1(4):401-7.




