Papers

Stable partnership and progression to AIDS or death in
HIV infected patients receiving highly active antiretroviral
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Abstract

Objectives To explore the association between a
stable partnership and clinical outcome in HIV
infected patients receiving highly active antiretroviral
therapy (HAART).

Design Prospective cohort study of adults with HIV
(Swiss HIV cohort study).

Setting Seven outpatient clinics throughout
Switzerland.

Participants The 3736 patients in the cohort who
started HAART before 2002 (median age 36 years,
29% female, median follow up 3.6 years).

Main outcome measures Time to AIDS or death
(primary endpoint), death alone, increases in CD4 cell
count of at least 50 and 100 above baseline, optimal
viral suppression (a viral load below 400 copies/ml),
and viral rebound.

Results During follow up 2985 (80%) participants
reported a stable partnership on at least one occasion.
When starting HAART, 52% (545/1042) of
participants reported a stable partnership; after five
years of follow up 46% (190/412) of participants
reported a stable partnership. In an analysis stratified
by previous antiretroviral therapy and clinical stage
when starting HAART (US Centers for Disease
Control and Prevention group A, B, or C), the
adjusted hazard ratio for progression to AIDS or
death was 0.79 (95% confidence interval 0.63 to 0.98)
for participants with a stable partnership compared
with those without. Adjusted hazards ratios for other
endpoints were 0.59 (0.44 to 0.79) for progression to
death, 1.15 (1.06 to 1.24) for an increase in CD4 cells
of 100 counts/pl or more, and 1.06 (0.98 to 1.14) for
optimal viral suppression.

Conclusions A stable partnership is associated with a
slower rate of progression to AIDS or death in HIV
infected patients receiving HAART.

Introduction

Cohort studies have shown that social relationships
influence mortality. Having fewer close friends or rela-
tives, less frequent contact with other people, and
reduced social participation have all been associated
with increased mortality, especially in elderly people
and in men." However, little is known about the
impact of social relationships on outcome for people
infected with HIV, most of whom are under 40 years
old. Poor social support has been linked to a more
rapid decrease in CD4 cell counts in HIV infection.”’
Social support may have psychological effects, such as
reducing anxiety and depression,” or physiological
effects on the neuroendocrine and immune systems.*
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Social support may also moderate risk behaviours and
improve adherence to treatment.' "'

For many people with HIV, a partner may be the
most important source of emotional and tangible sup-
port. We investigated the association between a stable
partnership and disease progression in HIV infected
people receiving highly active antiretroviral therapy
(HAART).

Methods

Participants

The Swiss HIV cohort study is a prospective cohort
study with continuing enrolment of HIV infected
patients aged 16 years or over. Since 1993, patients
enrolled have been asked at visits scheduled every six
months whether they have had sexual intercourse with
a stable partner during the previous six months. From
April 2000 on, this single question was asked as two
separate questions as part of a new questionnaire on
sexual behaviour.

HAART became available to all residents of
Switzerland in August 1996, when its cost was covered
by compulsory health insurance. In this analysis,
HAART is defined as the combination of at least two
reverse transcriptase inhibitors with one boosted or
non-boosted protease inhibitor or one non-nucleoside
reverse transcriptase inhibitor. As of 28 February 2002,
5350 patients in the cohort had started HAART. We
included in our analysis all patients who started
HAART and had CD4 lymphocyte counts and plasma
HIV RNA (viral load) measured within three months
before starting HAART and at least one follow up visit
more than one month after starting HAART.

Endpoints

We considered the association between stable partner-
ship and several clinical and surrogate marker
endpoints. We selected two clinical endpoints: new US
Centers for Disease Control and Prevention (CDC)
group C disease (that is, progression to AIDS)" or
death (primary endpoint), and death alone. We also
considered four surrogate marker endpoints: increase
in CD4 cell count of at least 50 above baseline; increase
in CD4 cell count of at least 100 above baseline;
optimal viral suppression (a viral load below 400
copies/ml); and viral rebound (the first of two consecu-
tive measurements of more than 400 copies/ml) in
patients achieving optimal viral suppression.
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Statistical analysis

We estimated the proportion of patients in the cohort
reporting a stable partnership since starting HAART.
We included patients from their first follow up visit
after starting HAART until their latest follow up visit.
We defined stable partnership as reporting both a
stable partner and sexual intercourse with that partner
during the previous six months, so as to use a constant
definition before and after April 2000.

We used Cox proportional hazards models to esti-
mate the association between a stable partnership and
disease progression since starting HAART. We
stratified participants according to whether or not they
had had previous antiretroviral therapy, and by clinical
stage at baseline (CDC group A, B, or C), so
participants within each strata had roughly identical
rates of disease progression. Stratification by disease
severity at baseline also avoids potential bias if sicker
patients are less likely to form stable partnerships
because of the severity of their illness.” We needed to
estimate the association between stable partnership
and disease progression after adjustment for other
variables that might potentially influence the rate of
disease progression. We adjusted for CD4 cell counts
and viral load at baseline, age and sex, and education
and transmission group categories. Our analyses were
“intention to treat”—the “treatment,” a stable partner,
started only when a patient first reported a stable rela-
tionship, and continued for the purposes of our analy-
sis even if the relationship ended. This avoids potential
bias caused by sicker patients discontinuing a stable
partnership because of the severity of their illness. We
used hazard ratios to assess the nature of any
association between disease progression and other
variables.

Results

Participants

As of 28 February 2002, 5350 patients in the cohort had
started HAART. We analysed data from the 3736 (70%)
patients who had had CD4 cell counts (4130, 77%) and
viral load (4041, 76%) measured within the three
months before starting HAART and at least one follow
up visit more than one month after starting HAART
(5105, 95%). We followed these patients for a total of
12 173 patient years (median 3.6 years per patient).

Patients included in our analysis were on average
similar in age, sex, and most likely source of infection
(transmission group) to those excluded (table 1). How-
ever, those included were more likely to have a higher
level of education (more than mandatory schooling),
less likely to belong to ethnic groups other than white
European, less likely to be in CDC group C, and more
likely to have had antiretroviral therapy before starting
HAART.

When starting HAART, 52% (545/1042) of partici-
pants reported a stable partnership. This percentage
decreased to around 46% (190/412) after five years of
follow up. We found no evidence of a more rapid
decrease among patients who were sicker at baseline.
This suggests that sicker patients are no more likely to
discontinue stable partnerships because of the severity
of their disease.

Of the 3736 patients in our analysis, 2985 (80%)
reported a stable partnership at least once during fol-
low up. The proportion was higher among patients
who had had antiretroviral therapy before starting
HAART, because they were likely to have registered
earlier with the cohort and therefore had more time in
which to form stable partnerships.

Table 1 Baseline characteristics for participants in the Swiss HIV cohort study on HAART and those in the analysis who did not reach
the primary endpoint. Values are numbers (percentages) unless stated otherwise

Cohort members on HAART

Did not reach primary endpoint

Included in analysis

Attended follow up*

Characteristic (n=3736) Excluded (n=1614) (n=2896) Not followed up (n=413)
Median viral load (log,, copies/ml) 4.50 — 4.45 4.47
Median CD4 cell count (cells/ul) 210 — 222 252
Median age (years) 36 36 36 35
Sex:

Female 1096 (29) 474 (29) 864 (30) 123 (30)

Male 2640 (71) 1140 (71) 2032 (70) 290 (70)
Transmission group:

Homosexual 1295 (35) 538 (33) 1076 (37) 87 (21)

Intravenous drug user 1077 (29) 464 (29) 724 (25) 186 (45)

Heterosexual, othert, or unknown 1364 (37) 612 (38) 1096 (38) 140 (34)
Education:

Higher 2532 (68) 1026 (64) 2003 (69) 245 (59)

Basic or unknown 1204 (32) 588 (36) 893 (31) 168 (41)
Ethnicity:

Other than white European 392 (10) 214 (13) 315 (11) 50 (12)

White European or unknown 3340 (90) 1400 (87) 2581 (89) 363 (88)
Clinical stage:

A 1670 (45) 718 (44) 1374 (47) 189 (46)

B 1173 (31) 426 (26) 891 (31) 130 (31)

C 893 (24) 470 (29) 631 (22) 94 (23)
Previous antiretroviral therapy:

No 1912 (51) 890 (55) 1522 (53) 203 (49)

Yes 1824 (49) 724 (45) 1374 (47) 210 (51)
If yes, median duration (years) 17 1.6 17 17

HAART=highly active antiretroviral therapy.
*During the 12 months before 28 February 2002.
fTransmission through blood products or perinatal transmission.
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Of the 3432 (92%) participants who achieved opti-
mal viral suppression (RNA <400 copies/ml) at least
once, 3360 (98%) had a CD4 cell count measured
within the three months before they first achieved
optimal suppression. We used these 3360 participants
to estimate the association between stable partnership
and the rate of progression to viral rebound.

Primary endpoint

Across strata formed by each combination of baseline
CDC group and previous antiretroviral therapy, a stable
partnership was associated with a slower rate of progres-
sion to new CDC group C disease or death (hazard ratio
0.79, 95% confidence interval 0.63 to 0.98) (table 2). We
found no evidence of an interaction between stable
partnership and either baseline CDC group (difference
in log likelihood ratio 0.9, df=2, P=0.64) or previous
antiretroviral therapy (0.1, df= 1, P =0.74). This suggests
that stable partnership had a similar association with
disease progression in each stratum.

Estimates for covariates (table 2) show that the rate
of progression to new CDC group C disease or death
increased with increasing viral load at baseline, with
increasing age, and among intravenous drug users but
decreased with increasing CD4 count at baseline. We
found no evidence that the association between disease
progression and stable partnership was any different
for intravenous drug users (difference in log likelihood
ratio 0.49, df=1, P =0.48).

Of 3309 patients who did not experience new CDC
group C disease or death, 2896 (88%) attended a follow
up during the 12 months before 28 February 2002.
Compared with participants who had attended a
recent follow up, those who had not were at a similar
clinical stage at baseline, with similar baseline viral load
and CD4 cell count (table 1).

Secondary endpoints

Stable partnership was associated with a decrease in
the rate of progression to death and an increase in the
rate of progression to CD4 cell counts of 50 and 100
above those recorded at baseline (table 3). We also
found weaker evidence that stable partnership was
associated with both an increase in the rate of progres-
sion to optimal viral suppression (hazard ratio 1.06,
0.98 to 1.14) and, in those achieving optimal suppres-
sion, with a decrease in the rate of progression to viral
rebound (hazard ratio 0.91, 0.80 to 1.04).

Discussion

Our analysis shows that a stable partnership is
associated with a slower rate of disease progression in
HIV infected patients receiving highly active anti-
retroviral therapy. The evidence for this is consistent
across a range of surrogate marker and clinical
endpoints. Our “intention to treat” definition of stable
partnership was designed to avoid bias but may under-
estimate the strength of the association between stable
partnership and disease progression. If, as our analysis
suggests, sicker patients are no more likely to
discontinue stable partnerships because of the severity
of their disease, then we could represent stable
partnership as a variable that switches on and off as
partnerships start and end. With this “as treated” defi-
nition, stable partnership is associated with a far
greater decline in the rate of progression to new CDC
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Table 2 Cox proportional hazards model for time to new CDC group, stage C disease,

or death
Predictor Adjusted hazards ratio (95% Cl) P value*
Viral load (per log;, copies/ml) 1.30 (1.16 to 1.45) <0.01
CD4 cell counts (per 100 cells/ul) 0.85 (0.79100.92) <0.01
Age (per 10 years) 1.18 (1.05101.32) 0.01
Sex:
Female 1.19 (0.93to0 1.51) 017
Male 1.00 (reference)
Transmission group:
Homosexual 1.19 (0.90to 1.57)
Intravenous drug user 1.92 (1.491t02.47) <0.01
Heterosexual, othert, or unknown 1.00 (reference)
Education:
Higher 0.94 (0.76t0 1.16) 057
Basic or unknown 1.00 (reference)
Reported stable partnership:
Yes 0.79 (0.63t00.98) 0.04
No 1.00 (reference)

*Difference in log likelihood ratio.
fTransmission through blood products or perinatal transmission.

Table 3 Adjusted hazard ratios for the association between stable partnership and each

endpoint

Endpoint Adjusted hazards ratio* (95% Cl) P valuet
New CDC group, stage C disease, or 0.79 (0.63t0 0.98) 0.04

death

Death 0.59 (0.44t00.79) <0.01
CD4 increase by 50 1.11 (1.03t0 1.20) 0.01
CD4 increase by 100 1.15 (1.06 to 1.24) <0.01
Optimal viral suppression 1.06 (0.98t01.14) 0.16
Viral rebound 0.91 (0.80to 1.04) 0.17

*Cox proportional hazards model: strata—baseline clinical stage and previous antiretroviral therapy;
covariates—viral load and CD4 cell count at baseline, age, sex, transmission group, and education.

1Difference in log likelihood ratio.

group C disease or death (hazard ratio 0.67, 95% con-
fidence interval 0.55 to 0.81).

Our analysis has several possible limitations. Firstly,
we excluded 30% of participants in the Swiss HIV
cohort study who were taking HAART from our analy-
sis, mostly because of missing baseline data. Predicting
the direction of any bias caused by these exclusions is
difficult, but clearly bias is possible. Secondly, although
we adjusted for the severity of the disease at baseline, a
patient’s health changes over time. If sicker patients are
less likely to form stable partnerships and these people
are sicker because they were unable to form stable part-
nerships in the past' then the effect of stable
partnership is confounded with disease severity. Many
other factors—for example, mental health, drug adher-
ence, and treatment efficacy—are potentially con-
founded with stable partnership in this way. Establishing
a causal relationship with observational data is always
difficult. We have shown that after adjustment for
baseline covariates an association remains between
disease progression and stable partnership. The absence
of a stable partnership is therefore a marker for an
increased rate of disease progression, but that does not
mean that the absence causes the increase. Thirdly, the
presence or absence of a stable partnership is an impor-
tant but incomplete measure of the many ways in which
social relationships influence health.

We can only speculate about the reasons why a
stable partnership is associated with a slower rate of
disease progression for people with HIV. The
increased rate of progression to a CD4 cell increase
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What is already known on this topic

Social support has been associated with lower mortality among elderly
people and people with cardiovascular disease

For people with HIV infection, social support has been linked to a
slower decline in CD4 cell count, better adherence to treatment, and
reduced risk behaviour

Little is known about the effect of social relationships on outcome in

HIV infection

What this study adds

A stable partnership is associated with a slower rate of progression to
AIDS or death in patients with HIV receiving highly active
antiretroviral therapy

In the absence of a stable partnership an HIV infected patient may
progress more rapidly through clinical latency to the later stages of the

disease

and to viral suppression in patients who have stable
partners may be linked to drug adherence.” People
with a stable partner may have less depression,” ' a
risk factor in many other chronic diseases. Research is
needed on the mechanisms through which social sup-
port could influence HIV infection and should focus

on mechanisms that are amenable to intervention.

Conclusion

The presence of a stable partnership is associated with a
slower rate of disease progression in HIV infected
patients who receive HAART;, but the reasons for this are
unknown. For a healthcare professional caring for
someone with HIV, the absence of a stable partnership
indicates that this patient may progress more rapidly
through clinical latency to the later stages of the disease.
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One hundred years ago

The doctor in his social aspect

Every now and again during the last two or three year we have
had to contradict rumours as to the King’s health, which found
their way into the newspapers. The latest of these reports was
apparently inspired by an announcement made by the Court
Circular that Sir Frederick Treves was a visitor at Balmoral. The
fact that a circumstance, of no importance in itself, and of no
interest except to those immediately concerned, should give rise
to such rumours suggests reflections of a not altogether pleasing
character as to the light in which even the most distinguished
members of the medical profession are still regarded from a
social point of view in this country. We are in the habit of
congratulating ourselves on our improved position; yet it is
evidently deemed incredible that the Sovereign should invite a

surgeon who has rendered him an incalculable service to

spend a few days with him as his guest simply by way of social

courtesy. Nor does this particular instance by any means

stand alone. We can recall several occasions in recent years, when

the mere accidental proximity of an eminent physician or
surgeon has been made the basis of sinister suspicions and
rumours. There is surely nothing more incongruous in the
presence among the King’s guests of an eminent doctor than
in that of an eminent lawyer. Yet His Majesty may entertain a
legal luminary without giving rise to the report that he is
making his will. The fact is that the public will never allow
the doctor to divest himself of his professional character.
(BMJ 1904;i:38)
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