Original Article

Immunological failure despite virological suppression
in HIV seropositive individuals on antiretroviral
therapy

Prabhakar B., Asima Banu’, Pavithra H. B.2, Chandrashekhara P.3, Suresh Sasthri*

Departments of Medicine and 'Microbiology, Bowring and Lady Curzon Hospital, Bangalore Medical College and Research
Institute, HIV Medicine, ART Centre, Department of Medicine, *TRG Chairman/ State AIDS Clinical Expert Panel
Member for ART, Technical resource Group, NACO, *Department of HIV Medicine Regional Co-ordinator/Consultant,
Karnataka State AIDS Prevention Society, Karnataka, India

Address for correspondence:
Dr. Asima Banu Department of Microbiology, Room No:23, OPD block Bowring and Lady Curzon Hospital Shivajinagar Bangalore
560001, Karnataka, India. E-mail: asima.banu@gmail.com

Abstract

Background: Some individuals experience a discordant response during antiretroviral therapy (ART), with
a blunted CD4+ cell count response despite low HIV-1 RNA plasma levels. Materials and Methods: CD4
counts and viral load of 251 individuals on ART referred to the center were analysed for immunological failure.
The viral load tests of 28 patients revealed a discordant response, characterized by low CD4 counts despite
viral suppression (<47 copies in 23, <5000 in 4 patients and <10000 in one patient). Univariate and multiple
regression analysis was done to determine factors associated with immunological failure in patients with viral
suppression. Results: Twenty-eight patients developed immunological failure over a duration of 3.7+1.14
years despite viral suppression. In univariate analysis of discordant patients, low CD4 counts(<100cells/ul) at
start of ART(P=0.0261), less than 50% gain in CD4 count (P=0.048) after one year of start of ART and duration
on ART for more than 3 years (P=0.0436) were associated with immunological failure. In multiple regression,
duration on ART, age and nadir CD4 count (lowest ever) on treatment were predictors of immunological failure
in these patients. Overall females (n=8) demonstrated much higher CD4 counts of 136 +72 than males (n=20)
79=38 cells/ul at the time of diagnosis of immunological failure. Conclusions: Discordance was observed in
13.59% of patients. Detection of failure to first line therapy based on immunologic criteria, without viral load

testing, can result in unnecessary switches to 2™ line therapy.
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INTRODUCTION

The use of highly active antiretroviral therapy
(HAART) has improved the survival of patients
infected with human immunodeficiency virus (HIV),
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slowing the progression of the infection towards
acquired immunodeficiency syndrome (AIDS). This
is achieved through an immunological recovery
with increase of CD4 T-cell count and decrease in
viral load to undetectable levels.!'"? Viral load and
CD4 T-cell counts are the most commonly used
parameters to monitor the efficiency of antiretroviral
treatment.®! Because of the association observed
between immunologic and virologic responses
in the first months of treatment, it is a common
practice to follow-up these parameters to determine
therapeutic success or failure and evaluate changes
in antiretroviral treatment in early stages.!*”! There
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are groups of patients where viral replication is
suppressed appropriately but without immunologic
recovery. On the other hand, there are patients with
immunologic recovery but without an important
decrease in viral load. These two scenarios are
known as discordant responses.®1%

In this study cohort on ART, characteristics of
virological responders, with poor CD4 T cell
response, were studied to determine factors that may
predict discordance.

MATERIALS AND METHODS

This cross-sectional study was conducted at ART
Centre of Bowring and Lady Curzon Hospital
(Bangalore Medical College and Research Institute),
Bangalore. Permission was obtained by the Karnataka
State AIDS Prevention Society for conducting this
study and publishing this data. Patients receive
standardized first-line anti retro-viral (ARV) regimen
of Zidovudine (AZT)/Lamivudine (3TC) or Stavudine
(D4T)/3TC + Nevirapine (NVP) or Efavirenz (EFV).
Patients are seen monthly for clinical assessment,
adherence, counseling and drug pick up. CD4 cell
count is performed every 6 months; viral load
testing is not performed routinely due to economical
constraints in resource poor settings.

Adult and pediatric patients who have received 2
years or more of standard first-line ART are referred
for second-line ART evaluation if they demonstrated
CD4 decline to pre-ART values (baseline-at start
of ART), CD4 drop to less than 50% of peak on-
treatment value, failure to achieve CD4 greater than
100 ¢/mm?®. Patients received HIV RNA testing, and
those with HIV RNA 10,000 copies/mL or greater
qualified to switch to second-line ART.

Patients with immunological failure were referred
to be evaluated by State AIDS Clinical Expert Panel
(SACEP). During the process of evaluation, we found
patients having viral load below detectable levels
(<47 copies/ml) and few with viral load copies
<10,000 copies/ml despite immunological failure.
These discordant patients were selected for the
purpose of analysis in this study.

RESULTS

Of the 251 patients referred for second-line ART,
206 underwent estimation of viral load. Twenty eight
(13.59%) patients showed a “discordant response”
whereby HIV-1 RNA plasma level is below the limit
of detection but the CD4+ cell count response is
blunted. These discordant patients were referred
from different district ART Centers of Karnataka

based on the criteria of immunological failure, i.e.,
if they demonstrated CD4 decline to pre-ART values
(baseline-at start of ART), CD4 drop to less than
50% of peak on-treatment value, failure to achieve
CD4 greater than 100 ¢/mm?®. to be further evaluated
by SACEP. Viral copies were below detectable levels
(<47 copies /ml) in 23 patients, less than 5000 c/
ml in 4 patients, and 1 patient had less than 10,000
copies/ml with low CD4 counts.

Among them, 20 (71%) were males (which included
one pediatric patient) and 8 (29%) were females.
Median age was 38.5 years (interquartile range:
35-44). Mean time to failure for patients with
immunologic failure without virologic failure was
3.7+1.14 years. Mean CD4 count at the time of start
of ART and at the time of referral to SACEP as a
result of immunological failure was 98 = 88 and 95
+ 55 cells/ul, respectively as shown in Table 1.

Overall females demonstrated much higher CD4
counts of 136 * 72 than males 79 *= 38 at the time
of diagnosis of immunological failure [Figure 1].

Out of these 28 discordant patients, 9 (32%) were
referred to SACEP as they demonstrated a decline
of CD4 counts to below baseline values, 11 (39%)
patients had CD4 drop to less than 50% of peak
on-treatment value and 8 (29%) failed to achieve
more than 100 cells/ul. The median nadir (highest
ever) CD4 counts ever achieved by these patients
was 165 (range: 19-576) and nadir (lowest ever)
was 66 (range: 6-172) cells/ul. According to National
guidelines only those patients with HIV RNA 10,000
copies/ml or greater are qualified to receive second-
line ART under the National program. Since the
patients were asymptomatic and had optimal viral
suppression on ART and as there are no currently
available guidelines to specifically treat these
discordant patients, the patients had to be deferred
back to their Nodal ART Centers to continue on
their current regimen. Twenty (71%) were currently
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Figure 1: Comparison of CD4 count at the time of immunological failure
in male and female discordant patients. Boxes represent interquartile
range, horizontal line inside box is median value. Means are indicated by
solid circles
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on Zidovudine-based regimen and 8(29%) were on
Stavudine-based regimen. Adherence history of these
patients showed more than 95% adherence in NACO
recognized government ART centers. The history of
5 patients showed receipt of ART at private clinics.
There was discontinuity in taking ART in these
patients due to economic problems after which they
had been started ART at government ART centers.
Adverse effects to ART were noted in 3 patients with
peripheral neuropathy, 3 patients with anemia, and
5 patients with lipodystrophy.

In Multiple Regression analysis, we examined those
variables that showed a degree of association in
univariate analysis (P<0.05). The regression equation
is CD4 current = - 69.8 + 0.0583 CD4 at start +
14.5 Duration on ART (in yrs) + 1.21 Age + 0.751
Nadir (lowest ever) on R CD4

From Table 2, duration on ART, age, and nadir
(lowest ever) on treatment CD4 count were
predictors of immunological failure in these
patients.

DISCUSSION

In 2008, NACO piloted a national strategy for the
provision of free second-line ART in India. Patients
demonstrating WHO-defined immunologic or clinical
treatment failure are evaluated by expert panel and

Table 1: Results of univariate analysis performed
suppression showing immunologic failure

then are recommended for HIV RNA testing to
confirm virologic failure.

The initiation of HAART generally leads to a rapid
reduction in HIV-1 RNA plasma levels and to
an increase in peripheral CD4+ cell counts.!'3-*%
However, some patients experience a “discordant
response”, whereby the HIV-1 RNA plasma level
is below the limit of detection but the CD4+ cell
count response is blunted. There are limited data
on discordant responses in patients being treated in
India.

A study, the Antiretroviral Therapy in Lower
Income Countries Collaboration (ART-LINC), an
epidemiological network of HIV/AIDS treatment
programmes in Africa, Asia and South America, has
reported on the frequency of discordant responses
seen in 15 developing countries. A total of 269
patients (14%) were virological only responders, with
virological response defined as achieving a plasma
HIV RNA viral load <500 copies/mL.[" In our study
28 patients (24%) out of 116 who had their viral
load tests done were found to be virological only
responders.

In developing countries, clinical evolution, viral
load and CD4 T-cell count follow-up are the only
tools available to physicians for evaluation of

on 28 immunologic non responders despite viral

N=28 Number % Mean SD P-value
(a = 0.05)
Gender
Males 20 71
Females 8 29 - -
Age (in years) 40 12
<55 24 86 0.01
>55 4 14 1.0
CD4 count (cells/pl) at start of ART 98 88
>100 8 29 0.55
<100 20 71 0.0261
Baseline WHO Clinical stage
| 4 14
1l 8 29
1l 11 39
I\ 5 18
One year gain in CD4 Counts (cells/pl) from
baseline)
>50% 9 32 0.97
<50% 19 68 41 30 0.028
Duration on ART (in years)
<3 9 32 3.7 1.13 1.0
>3 19 68 0.0436

Associated CD4 count less than 100 cells/pl (P=0.0261) at start of ART, less than 50% gain in CD4 count (P=0.048) after one year of start of ART and
duration on ART for more than 3 years (P=0.0436). Immunological failure was not associated with older age (=55 years)(P=1.0)
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Table 2: Regression analysis

Predictors Coefficient SD t P-value r2
CD4 at

diagnosis of -69.78 36.87 -1.89 0.071 57.1%
IF(constant)

CD4 at start of ART 0.05825 0.093 0.62 0.538

Duration on ART 14.532 6.826 2.13 0.044

Age 1.2132 0.654 1.85 0.077

Nadir(lowest-ever) 0.7510 0.189 3.97 0.001

SD: Standard deviation; r2: Coefficient of determination

treatment efficiency.'*'”! Developed countries began
to analyze HIV genotypes searching for mutations
associated with antiretroviral resistance in patients
who presented treatment failure. This practice is
expanding to patients without previous treatment,
with the purpose of providing “customized”
treatment from the beginning and reduce the risk of
therapeutic failure.'® Most HIV seropositives reside
in developing countries . With limited facilities and
high costs genotype studies are limited.

Little is known about the pathogenesis of discordant
responses, which seems to depend on the interaction
of a multitude of viral, host, and treatment-related
factors. Several studies have found that genetic
polymorphisms, including the Fas receptor (CD95)
gene, the Fas ligand (CD178), the IL-6 gene, and
the MHC genes are involved in T-cell immunity
and affect whether an individual experiences an
immunologic response to HAART therapy or not.
(19200 A blunted CD4 response despite suppression
of viral replication has often been attributed to host
characteristics, particularly older age.l” 212 It has
been hypothesized that the magnitude of immune
restoration is dependent on thymus activity, which
decreases with age. Our study found that maximum
(86%) of discordant patients were <55 years of age
compared to individuals >55 years of age. (P=1.0).
Virological response with immunological failure was
associated age <55 years (P=0.01).

This study demonstrated that a CD4 count was
<100 cells at start of ART. Our findings were
similar to the findings of other studies, which
suggest that poor CD4 cell reconstitution despite
virological response has been correlated with a lower
nadir pretreatment CD4+ cell count, suggestive of
more extensive depletion of CD4+ cells in the gut-
associated lymphoid tissue during primary (acute)
HIV infection, which may be slow or refractory to
reconstitution with antiretroviral therapy.** ¢!

In a study by Onen et al which examined risk
factors for sub-optimal CD4 recovery on suppressive
highly active antiretroviral therapy (HAART) found

that 36% patients had suboptimal (<150 cells/ul)
during the first year of virological suppression.*”
In our study, 68% (P=0.028) of the virological only
responders had CD4 recovery of less than 50% from
the baseline value during first year of therapy. Also,
it was found that duration of more than 3 years on
ART was significantly associated with immunological
failure.

The use of zidovudine as part of the antiretroviral
regimen have been associated with suboptimal
CD4+ cell responses despite suppression of viral
replication.® In our study, 71% of virological
only responders were currently on Zidovudine-
based regimen and 29% were on Stavudine-based
regimen. Adherence to therapy may also influence
the occurrence of discordant responses. In the
study by Moore et al., suboptimal adherence was
found to be associated both with virological and
immunological responses.’*!

CONCLUSIONS

Discordant response was noted in 13.59% of patients
referred for viral load testing based on immunologic
criteria. Thus, immunological failure should not
be interpreted as failure to first-line ART without
considering viral load test. This can result in
unnecessary switches to second-line therapy.

Since CD4 count less than 100 cells/ul (P=0.0261)
at start of ART was found to be a risk factor for
immunologic failure, it is necessary to ensure and
monitor strict adherence to ART in those patients
starting at very low CD4 counts through counseling.
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