Chemokine receptors CCR5 and CCR2 genes in
HIV positive, HIV exposed seronegative and in HIV
unexposed individuals: A study from Mumbai

Sir,

Discordant couples are a group of individuals who are
considered as a good model to evaluate the association
of different host factors with human immunodeficiency
virus (HIV) transmission. The negative spouse
of discordant couples are repeatedly exposed to
their HIV infected spouse, however, they remain
uninfected. Studies had established the association of
homozygous deletion of B-chemokine receptor gene
CCR5 (CCR5A32) and mutation in CCR2 V641 genes
with HIV transmission.™* No study is reported on the
association of these two chemokine receptors with
HIV infection from western India and particularly
from Mumbai. Hence, a prospective case control
study was conducted during the years 2008-2011
with approval of the Institutional Ethics Committee
and Hospital Ethics Committee to evaluate (i) these
mutations among the western Indian population in
Mumbaij; (ii) the frequency of CCR5A32 and viral load
with HIV transmission among sero-discordant couples
and (iii) CCR2 V64I polymorphism frequency and its
association with delay in disease progression among
the HIV infected spouse.

Individuals or couples attending the Integrated
Counseling and Testing Centre (ICTC) of Seth
G.S. Medical College and KEM Hospital in Mumbai for
HIV screening, either voluntarily or as referred cases,
were enrolled with informed consent. Study groups
were (i) serodiscordant couples (n = 35); their clinical
history was considered to enroll them as discordant
couples (ii) concordant couples (reference control,
n = 35) and (iii) healthy individuals (control, n = 25).

Blood was collected for confirmation of HIV status,
viral load assay and polymerase chain reaction (PCR)
for polymorphism of CCR5 and CCR2 genes. HIV
antibody testing was done as per the World Health
Organization (WHO) guidelines. Seronegative spouses
were screened at regular intervals using three rapid
tests and confirmed by the qualitative HIV DNA

polymerase chain reaction test. This test confirmed
that all the HIV positive individuals, including the
seroconverter, were positive and the known negative
controls as well as the seronegative spouses were
negative at all follow-up visits.

Clinical history of the discordant couples who
completed 2 years follow-up revealed that they were
staying together and had unprotected coitus before
and after one of the couple was detected to be HIV
positive. Follow-up co-operation was obtained only
in 35 (27.1%) of 129 of the identified discordant
couples [Figure 1]. The details of these couples is
presented in Table 1. The screening for HIV detection
in the positive spouse was done from 1998 to
2009 (duration: 2-11 years). Screening of the other
spouse was done between the years 2004 and 2009.
The gap between the HIV detection in one spouse and
screening of the other spouse varied from 0 to 9 years.
In 9 couples HIV screening of the other spouse was
done immediately (at 0 months). Twenty seven had
unprotected coitus even after counseling. They had
unprotected sex (at least 2-3 times or more) within
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Reasons:
*HIV negative partner did not complete
follow h in contact number/ch

in ART center of positive spouse): 32
Completed follow up (For 2 or more yrs) «Living separately N=5

Discordant Couples N=35

Figure 1: Enrolment details of the present study participants
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6—7 months prior to enrollment. The remaining
serodiscordant couples (n = 8) did not consistently use
protective methods. The frequency of coitus/vaginal
intercourse varied from 1 to 3 episodes per month. In
the discordant group, 27 were started on antiretroviral
treatment. Thirteen of them had a history of
tuberculosis infection.

The CCR5 32 deletion was genotyped by detecting size
differences in the amplicons on 3% agarose gel; wild
type (WT) CCR5 gene with 189 bp product, homozygote
CCR5 mutant gene with 157 bp, and the heterozygote
CCR5 gene with both 189 and 157 bp products.”! No
homozygous or heterozygous deletion was observed in
CCR5 gene; all were with wild type gene [Figure 2a].
Our observation on complete absence of CCR5A32
deletion is consistent with a report from a north Indian
population.® Although a previous study has shown
a 2% heterozygous CCR5A32 deletion in 300 studied
women, these 6 women belonged to the Muslim
community,®! as was reported among the Muslims
of northern India. In the present study none of the
subjects were Muslim. The exposed spouse having wild
type CCR5 gene remained negative in spite of repeated
exposures. Above all, the report on the occurrence
of HIV-1 infection in an individual homozygous for
CCR5A32 gene indicates a controversial role of this
CCR5A32 deletion in HIV transmission.?!

The amplified products of CCR2 gene size was of
380 bp, no valine to isoleucine substitution was

Table 1: Demographic/clinical details of discordant
couples (n=35)

Variables

Male positives

Female positives

Year of marriage

Staying time together/separate
Age of HIV positives

Age of HIV negatives

On ART

With opportunistic infections
Unprotected relationship
Route of transmission

26 (74.3%)
9 (25.7%)

2-25 years
2-25 years (together)
35.447.3 years
32.546.1 years
27 (77.1%)

21 (60%)
5.9+16.6 years

Heterosexual 20 (57.1%)

Blood transfusion 5 (14.3%)
Infected needle pricks 2 (5.7%)
Intravenous drug user 1(2.9%)
Unknown 7 (20%)

ART: Antiretroviral therapy
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observed in any of these groups and all subjects
showed wild type gene [Figure 2b]. In contrast, to the
earlier reports from India,® this is the first report from
western India, indicating complete absence of CCR2
V641 polymorphism in the studied population.

All the enrolled HIV-positive individuals were
advised to follow up for CD4 count estimation.
They were grouped into two, on the basis of their
CD4 count (not given here) as progressors (PR) or
slow progressors (SP) toward acquired immune
deficiency syndrome (AIDS) [Table 2]. If the CD4
count declined (<250 cells/mm?) within a year of HIV
detection, they were grouped as progressors and if the
count was more than >250 cells/mm? for more than
3 years after HIV detection or there was insignificant
difference in CD4 counts between two dates, they were
grouped as slow progressors. Increase or decrease
in CD4 count was taken into consideration while
associating response with treatment [Table 2]. Follow
up of the HIV positive individuals revealed that out of
105 individauls 40 (38.1%) were progressing towards
AIDS (HIV detection period: 1-3 years) and 67 (63.8%)
were on treatment of whom 27 (40.3%) did not respond
to the treatment. Among the progressors (n = 40),
16 of 27 (59.3%) were responding to the treatment.
Among the slow progressors (n = 65, HIV detection
period: 2-5 years), 40 (61.5%) were on treatment and
24 were responding to treatment. Thirty eight HIV
positive individuals were not under any medication
though some were infected between 1 to 7 years ago.
CCR2 V641 mutation substantially reduces the risk of
HIV disease progression, however, only 40 (38.1%) of
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Figure 2: Amplification product of CCR5 (189 bp), and CCR2
gene (380 bp)
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Table 2:

Viral load, treatment and disease stage in HIV positive individuals

HIV Viral load

Slow progressors, n=65

Progressors, n=40

copies/mm?

On ART (n=40) No ART On ART (n=27) No ART
Response No response Response No response
to ART to ART to ART to ART

The positive spouse of discordant Target not detected 6 4 4 4 1 2
couples, n=35 n=21*

<1000 3 0 1 0 0 0
n=4*

1000-5000 1 1 1 2 0 0
n=5*

>10,000 2 0 0 0 1 0
n=3"

>1000000 0 0 0 2 0 0
n=2#

Both the positive spouse of concordant 12 " 19 8 9 1"

couples, n=70
Total 24 16 25 16 11 13

HIV: Human immunodeficiency virus, ART: Anti retroviral treatment, PR: Progressor, SP: Slow progressor, Respond to ART: CD4 count increases after initiation of
ART, No response to ART: No change in CD4 count after initiation of ART, *Z=4.28, P<0.001, ¥Z=6.73, P<0.01

the 105 infected individuals showed a rapid decline
of CD4 count suggesting progression towards AIDS.
Low adherence to the treatment regimen might be
associated with no response to medication. Among
the 65 grouped as slow progressors, CD4 count had
declined slowly over the years in 40 individuals
to <250 cells/mm? while the other 25 individuals had
normal CD4 count, suggesting possibly no influence of
wild type CCR2 gene.

Viral load of the HIV positive spouse before
antiretroviral therapy (pre-ART), their disease
status as progressors or slow progressors and
response to treatment is presented in Table 2. The
proportion of spouses with undetermined viral
load was significantly high in comparison with
others. Even when taken together, the proportion
of spouses (21 of 35) with undetermined viral load
was significantly high (Z = 2.85, P < 0.01) when
compared with those with known viral load (14 of
35). One of the reasons for this trend seems to be due
to awareness about the protection of the uninfected
partner. Owing to the cost factor and also, since both
partners were infected, concordant couples were not
evaluated for viral load.

It is well established that in a population, host-related
factors (susceptibility and infectiousness),
environmental factors (social, cultural, and political
milieu), and agent factors (HIV type 1) determine
HIV infectivity. CD4 counts and viral load are the
confounding factors responsible for HIV transmission

as well as its progression. The levels of these two
factors modulate the antiretroviral treatment. CD4+ T
cell count is an important criterion for categorizing
HIV-related clinical conditions. In the absence
of specific deletion in CCR5 gene or mutation in
CCR2 gene, the positive spouse might have a low
level of HIV viral load even before the initiation of
treatment (in our report 27 on ART after enrollment).
The HIV negative spouse might have been protected
from acquiring infection by the low viral load of the
infected partners or by the presence of some other
confounding factors not studied here. Our results
indicate the difficulty in enrolling discordant couples
as only 35 (27.1%) individuals who completed 2 years
of follow up could be enrolled. We did not extend the
sample size as 165 study subjects showed absence
of deletion in CCR5 gene or mutation in CCR2 gene.
The analysis was limited specifically to these two
polymorphisms as they were reported to be associated
with HIV infection in worldwide studies.™?

In conclusion, our findings indicate absence of
deletion in CCR5 or mutation in CCR2 genes in the
studied HIV positive and exposed negative population
as well as in unexposed healthy controls belonging
to western Indian population. In discordant couples,
besides some unknown factors, undetermined (target
not found) viral load of positive spouse might be the
possible factor that prevents their repeatedly exposed
spouse from HIV infection.
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