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Methadone maintenance treatment and mortality in HIV-positive

people who inject opioids in China
Yan Zhao,® Cynthia X Shi,? Jennifer M McGoogan,? Keming Rou,? Fujie Zhang? & Zunyou Wu?

Objective To examine the effect of methadone maintenance treatment (MMT) on mortality in people injecting opioids who receive
antiretroviral therapy (ART) for the treatment of human immunodeficiency virus (HIV) infection in China.

Methods The study involved a nationwide cohort of 23813 HIV-positive (HIV+) people injecting opioids who received ART between 31
December 2002 and 31 December 2011. Mortality rates and demographic, disease and treatment characteristics were compared in patients
who received either ART and MMT or ART only. Factors associated with mortality were identified by univariate and multivariate analysis.
Findings Overall, 3057 deaths occurred during 41959 person—years of follow-up (mortality: 7.3 per 100 person—years; 95% confidence
interval, Cl: 7.0-7.5). Mortality 6 months after starting ART was significantly lower with ART and MMT than with ART only (6.6 versus 16.9 per
100 person-years, respectively; P < 0.001). After 12 months, mortality was 3.7 and 7.4 per 100 person-years in the two groups, respectively
(P<0.001). Not having received MMT was an independent predictor of death (adjusted hazard ratio: 1.4; 95% Cl: 1.3—1.6). Other predictors
were a low haemoglobin level and a low CD4+ T-lymphocyte count at ART initiation and treatment at facilities other than infectious disease
hospitals.

Conclusion Patients would benefit more from both MMT and HIV treatment programmes and would face fewer barriers to care if cross-
referrals between programmes were promoted and ART and MMT services were located together.

Abstracts in ] 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

In Asian countries, including China, most epidemics of human
immunodeficiency virus (HIV) infection and acquired immu-
nodeficiency syndrome (AIDS) have stabilized. In 2011, the
estimated prevalence of HIV infection in China was 0.058%,
a rate similar to or lower than that observed in neighbouring
countries. Furthermore, an estimated 780000 people were
living with HIV/AIDS and 28.4% of them were thought to
have been infected by injecting illicit drugs.’ China now has
the world’s largest number of people who inject illicit drugs’
and it is well known that the country’s epidemic of HIV infec-
tion originated in and spread rapidly in this group because of
unsafe practices, such as sharing needles.”* The epidemic soon
spread through commercial plasma donation, sexual contact
and mother-to-child transmission.’

In response, since 2004 the Chinese government has
implemented comprehensive strategies for treating both HIV
infection and drug dependence involving, respectively, a
National Free Antiretroviral Treatment Programme and a Na-
tional Methadone Maintenance Treatment Programme."” The
National Free Antiretroviral Treatment Programme (NFATP)
operates in a variety of settings, including infectious disease
hospitals, general hospitals and local clinics run by the Chinese
Center for Disease Control and Prevention. By April 2012,
the programme had provided antiretroviral therapy (ART)
to a total of 166 371 HIV-positive (HIV+) patients.® Already,
the 10-year-old programme is seeing some success: mortality
rates and viral loads have decreased more among enrolled
patients than among those not undergoing treatment.’™?
Similarly, the National Methadone Maintenance Treatment
Programme has reduced drug dependence and involvement
in drug-related crime among clients, increased the employ-
ment rate and improved social functioning.® This programme

has helped 357 586 opioid-dependent individuals since 2004;*
it is, in fact, the largest network for methadone maintenance
treatment in the world."”

In China and globally, the introduction of ART has
dramatically reduced AIDS-related mortality and the rate at
which HIV+ patients progress to AIDS. However, in low- and
middle-income countries, the proportion of HIV+ people in-
jecting illicit drugs who receive ART is often disproportionally
low." For example, people who inject illicit drugs account for
an estimated 28.4% of all HIV+ individuals in China, but only
15.5% of ART patients inject illicit drugs."'>" Thus, despite the
increasing availability of ART, which is a life-saving therapy,
HIV-related and all-cause mortality remain high among people
who inject illicit drugs and are HIV+.

Studies in various countries, including Brazil,'* Denmark"’
and the United States of America,'® have shown that indi-
viduals on ART who become infected with HIV by injecting
illicit drugs have a higher risk of death than those infected by
other transmission routes. The lower uptake of ART and the
poorer outcomes observed among HIV+ people who inject
illicit drugs are thought to be attributable to a variety of fac-
tors, such as delays in starting treatment, poor adherence to
ART, continuing drug dependence and a high prevalence of
comorbidities, such as depression and hepatitis C."”

Internationally, there is growing evidence that treatment
of opioid dependence, such as methadone maintenance
treatment (MMT), not only stabilizes drug dependence and
its associated psychosocial conditions, but also promotes
adherence to ART and improves virological responses among
HIV+ people.'~** Although China’s national ART and MMT
programmes have been shown to benefit their respective target
populations when assessed independently,*”~'"**** the advan-
tages of coincident ART and MMT for HIV + people who inject
opioids have not yet been examined in China, though they have
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been observed in other settings.'****2%%
The aim of this study, therefore, was to
determine whether MMT reduces mor-
tality in HIV+ people who inject opioids
and are receiving ART through China’s
national ART programme.

Methods

The study involved a nationwide cohort
of HIV+ people injecting opioids who
received ART between 31 December
2002 and 31 December 2011. In accor-
dance with World Health Organization
recommendations,” the current eligibil-
ity criterion for ART in China is a CD4+
T-lymphocyte (CD4+ cell) count below
350 cells/pL; before 2008, it was a count
below 200 cells/uL. In China, recom-
mended first-line ART regimens for all
eligible HIV+ patients, including those
injecting opioids, involve combinations
of zidovudine, stavudine, lamivudine,
nevirapine and efavirenz.” Criteria for
enrolment in MMT have been described
previously.® Programme guidelines sug-
gest an initial methadone dose of no more
than 50 mg per day for all patients, which
is subsequently adjusted as appropriate.”

Eligibility for inclusion in this
study was simply having been enrolled
in China’s national ART programme at
any time between 31 December 2002
and 31 December 2011. Individuals
were excluded from the study if one of
the following applied: (i) during medical
or police registration, he or she reported
acquiring an HIV infection through a
transmission route other than opioid
injection; (ii) ART had been received
before the start of the study period; or
(iii) the start date for ART was missing
from the individual’s records in the
ART programme data system. Partici-
pants were divided into two subgroups
depending on whether or not they had
received MMT at any time during ART:
the ART + MMT subgroup and the
ART-only subgroup, respectively. Those
who initiated and discontinued MMT
before receiving ART were included in
the ART-only subgroup. Active drug
users were not identified separately in
either subgroup.

Data collection

The data for this study were obtained
from the real-time, web-based data
system’' of the Chinese National Center
for AIDS/STD Control and Prevention,
which contains three interlinked, but
independently operated, data subsys-
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tems: (i) the ART-for-adults subsystem;
(ii) the HIV/AIDS case reporting sub-
system; and (iii) the MMT subsystem.
All HIV+ individuals who met the ap-
propriate eligibility criterion for ART
described above” and who received
ART via the national ART programme
were registered in the ART-for-adults
data subsystem. This subsystem contains
identification and demographic data for
all patients and detailed information on
their ongoing clinical management and
ART, including the drugs used, the doses
administered and HIV viral load.* Staff
at local Center for Disease Control and
Prevention facilities track all individu-
als who have tested positive for HIV in
China using the national HIV/AIDS
case reporting data subsystem. Records
created in this subsystem contain iden-
tification data, detailed demographic
data and information on health status,
health history and survival.’! All opioid-
dependent individuals who take part
in China’s national MMT programme
are registered and tracked in the MMT
data subsystem. Client records contain
identification and demographic data
and are updated daily with information
on methadone treatment.® Data on all
individuals included in this study were
initially obtained from the ART data
subsystem. Then, that information was
supplemented with data from the HIV/
AIDS case reporting subsystem. Finally,
additional data were obtained from the
MMT data subsystem on all study sub-
jects with records in that subsystem. The
data sets in each subsystem were linked
using unique, national, 15- or 18-digit
Chinese citizen identification numbers.

An intent-to-treat approach was
adopted for exposure to both ART and
MMT. Thus, subjects were regarded as
having received ART or MMT if they
had been given at least one dose of an
ART drug or methadone, respectively,
regardless of their level of adherence
or treatment duration. All subjects
included in the final study cohort were
followed through the ART programme
and the observation time was the time
between the date of ART initiation and
one of three outcomes: (i) the end of the
study (i.e. the patient was still alive and
receiving ART); (ii) death while on ART;
or (iii) discontinuation of ART or loss to
follow-up. A subject was categorized as
having discontinued ART or being lost
to follow-up if no follow-up data had
been recorded for more than 3 months.
However, although their records in the
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ART data subsystem were not up to
date, these patients could still be tracked
through the HIV/AIDS case reporting
data subsystem for events such as death.
The outcome of interest in the study was
all-cause mortality.

Statistical analysis

Categorical variables are presented as
numbers and percentages and continuous
variables are described using medians
and interquartile-ranges (IQRs). Statis-
tical tests were not used to compare the
characteristics of subgroups because the
large sample sizes resulted in the detec-
tion of statistically significant differences
that were probably not clinically mean-
ingful. Rather, a difference greater than
5% between subgroups was considered
meaningful. The observation time was
presented in person-years. The mortality
rate was calculated as the total number of
deaths divided by the total observation
time, both overall and in different study
subpopulations. Risk factors for mortality
were examined using Cox proportional
hazards regression analysis. Factors iden-
tified as having a significant influence
on mortality on univariate analysis (i.e.
P<0.05) and factors known to be clini-
cally meaningful were included in mul-
tivariate regression models, from which
adjusted hazard ratios (HRs) and 95%
confidence intervals (CIs) were obtained.
Although missing data are presented in
the tables, all analyses were run using
only cases for which data were complete.
All P-values presented are two-sided and
P<0.05 was indicative of statistical sig-
nificance. Differences in mortality rates
over time were calculated by dividing
the total number of subjects who died in
each 6-month interval by the sum of the
individual observation times for subjects
followed up during the corresponding
interval. All statistical analyses were per-
formed using SAS v. 9.1.3 software (SAS
Institute, Cary, United States of America).

Ethics approval

This study was reviewed and approved
by the institutional review board of the
National Center for AIDS/STD Control
and Prevention, Chinese Center for
Disease Control and Prevention. As all
data included here were collected during
the regular administration of China’s
national ART and MMT programmes
and since all participants in these pro-
grammes provided signed informed
consent at the time of enrolment, no
further informed consent was sought.
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Results

The ART-for-adults data subsystem
contained records on a total of 152749
patients for the period from 31 De-
cember 2002 to 31 December 2011. Of
these patients, 128607 (84.2%) were
excluded because their HIV infection
was acquired through a route other
than opioid injection. An additional
293 patients (<0.1%) were excluded
because they were not ART-naive when
they enrolled in the ART programme.
Finally, 36 patients (< 0.1%) were ex-
cluded because the ART start date was
missing from their records in the ART-
for-adults subsystem. Thus, the final
cohort consisted of 23813 HIV+ ART
patients who injected opioids.

Of the 23 813 patients, 18 652
(78.3%) were assigned to the ART-only
subgroup because they did not receive
MMT during the study period. It should
be noted that 906 patients in this sub-
group had started and discontinued
MMT before ART. The ART + MMT sub-
group included 5161 participants (21.7%
0f 23 813) who had enrolled in both ART
and MMT programmes concurrently
at some time during the study period.
Of this subgroup, 3335 (64.6% of 5161)
were enrolled in the MMT programme
before ART initiation: they had been in
the MMT programme for a median of
1.20 years (IQR: 0.40-2.43) and had en-
rolled at a median age of 33.8 years (IQR:
30.3-37.8). An additional 669 patients
(13.0% of 5161) began MMT less than
6 months after initiating ART and 1157
(22.4% of 5161) began MMT more than
6 months after ART.

As shown in Table 1, the median
age of participants in our study cohort
was 34.0 years (IQR: 30.0-39.0 years).
The majority were male (87.6%), Han
Chinese (54.1%), had been educated to
middle school level or higher (52.1%)
and were married or cohabitating
(54.1%). At the time of ART initiation
(i.e. ART baseline), the median CD4+
cell count in study participants was
177.0 cells/pL (IQR: 80.0-264.0) and
the median haemoglobin concentra-
tion was 13.4 g/dL (IQR: 11.5-15.0).
A large proportion of patients (48.3%)
were receiving a regimen that contained
zidovudine, lamivudine, and nevirap-
ine or efavirenz and 64.0% were being
treated in a general hospital. By the end
of the study, 16321 patients (68.5%)
were still alive and receiving ART, 3057
(12.8%) had died while still in the ART
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programme and 4435 (18.6%) had dis-
continued their ART regimen or were
lost to follow-up.

Differences between subgroups

We observed several differences greater
than 5% in demographic characteristics
between the ART + MMT and ART-only
subgroups (Table 1). Compared with
members of the ART-only subgroup,
fewer patients in the ART + MMT sub-
group belonged to an ethnic minority
(28.6 versus 35.7%), had been educated
to a primary school level or lower (27.1
versus 36.2%) and were married or
cohabiting (45.2 versus 56.5%). In ad-
dition, the ART + MMT subgroup con-
tained a greater proportion of patients
with a CD4+ cell count above 200 cells/
pL at ART baseline (46.6 versus 40.2%)
and a greater proportion who were be-
ing treated at the Center for Disease
Control and Prevention clinics (19.5
versus 12.3%).

As shown in Table 2, 3057 deaths
were identified over 41 959 person-years
of observation time, which corresponds
to an overall mortality rate of 7.3 per
100 person-years (95% CI: 7.0-7.5) in
our cohort of HIV+ people injecting
opioids who received ART. The highest
mortality rates were observed in individ-
uals with a haemoglobin level below 9 g/
dL (17.5 per 100 person-years; 95% CI:
15.9-19.2) and those with a CD4+ cell
count at ART baseline below 50 cells/
uL (12.0 per 100 person-years; 95% CI:
11.2-12.7). A total of 2519 deaths were
identified over 30558 person-years of
observation time in our ART-only sub-
group, which corresponds to a mortality
rate of 8.2 per 100 person-years (95%
CI: 7.9-8.6). By contrast, only 538 deaths
occurred in 11401 person-years of ob-
servation time in our ART + MMT sub-
group, which corresponds to a mortality
rate of 4.7 per 100 person-years (95%
CI: 4.3-5.1). Fig. 1 shows the change in
mortality rate over time in the two sub-
groups. At 6 months after ART baseline,
mortality in the ART-only subgroup was
over twofold greater than in the ART
+ MMT subgroup: 16.9 versus 6.6 per
100 person-years, respectively. The dif-
ference becomes smaller at 12 months
(7.4 versus 3.7 per 100 person-years)
and disappears thereafter.

Factors affecting survival

The results of the multivariate analysis
carried out to identify risk factors for
death among study participants are
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shown in Table 2. Factors significantly
associated with an increased risk of
death include: older age; male sex; being
single, divorced or widowed; a CD4+
cell count of 200 cells/pL or less at ART
baseline; a baseline haemoglobin level of
12 g/dL or less; being treated at a Cen-
ter for Disease Control and Prevention
clinic; and not participating in the MMT
programme.

Discussion

Our main finding is that MMT reduced
the risk of death in HIV+ people inject-
ing opioids who were receiving ART,
particularly in the first 6 months of
treatment: during this period, study
participants receiving only ART had
a mortality rate more than twice as
high as those receiving ART and MMT
(16.9 versus 6.6 per 100 person-years,
respectively). The primary reasons for
lower mortality in those receiving MMT
are thought to be: (i) better adherence
to the ART regimen due to regular,
daily contact with health-care workers
at methadone clinics; (ii) reduced active
opioid injection; and (iii) the stabiliz-
ing effect of methadone on behaviour
associated with opioid injection, which
promotes social reintegration. These fac-
tors have already been well documented
in a variety of settings.'®'%?%**-

The literature also supports our
finding that a low CD4+ cell count at
the start of ART is a strong independent
predictor of death.'”’* A low baseline
CD4+ cell count, which indicates ad-
vanced immunosuppression, is a con-
cern for all patients in China’s national
ART programme.' It is interesting to
note that the median CD4+ cell count
at ART baseline was higher in our ART
+ MMT subgroup than in the ART-
only subgroup (192 versus 172 cells/pL,
respectively), though the difference was
not large. This observation indicates that
people who were injecting opioids and
were engaged in the MMT programme
often enrolled in the ART programme at
an earlier stage of HIV infection. Thus,
participation in China’s national MMT
programme may mitigate the increased
risk of death in people injecting opioids
in China. In addition, China’s national
MMT programme is helping these
people to overcome the many barriers
they face in engaging with and remain-
ing in the ART programme.'’ Regular,
often daily, interactions with health-care
providers in the MMT programme:
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Table 1. People injecting opioids who were infected with the human immunodeficiency virus and received antiretroviral therapy (ART),

with or without methadone maintenance treatment (MMT), China, 2002-2011

Characteristic

No. (%) of participants

Al ART only ART + MMT
Demographic characteristic
Age, years
15-29 4574 (19.2) 3642 (19.5) 932 (18.1)
30-39 14265 (59.9) 4(59.6) 3151 (61.1)
>40 4974 (20.9) 3896 (20.9) 1078 (20.9)
Median (IQR), years 34.0 (30.0-39.0) 34.0 (30.0-39.0) 35.0(31.0-39.0)
Gender
Male 20868 (87.6) 16436 (88.1) 4432 (85.9)
Female 2945 (12.4) 2216 (11.9) 729 (14.1)
Ethnicity
Han Chinese 12892 (54.1) 9555(51.2) 3337 (64.7)
Ethnic minority 8126 (34.1) 6652 (35.7) 1474 (28.6)
Missing data 2795 (11.7) 2445 (13.1) 350 (6.8)
Educational level
Primary school or lower 8154 (34.2) 6754 (36.2) 1400 (27.1)
Middle school or higher 12416 (52.1) 9156 (49.1) 3260 (63.2)
Missing data 3243 (13.6) 2742 (14.7) 501 (9.7)
Marital status
Single, divorced or widowed 10796 (45.3) 7989 (42.8) 2807 (54.4)
Married or cohabitating 12876 (54.1) 10543 (56.5) 2333(45.2)
Missing data 141 (0.6) 120 (0.6) 21(04)
Clinical characteristic at ART initiation
CD4+ cell count (cells/pL)
<50 3927 (16.5) 3359 (18.0) 568 (11.0)
50-200 9265 (38.9) 7157 (38.4) 2108 (40.8)
>200 9907 (41.6) 7503 (40.2) 2404 (46.6)
Missing data 714 (3.0) 633 (3.4) 81(1.6)
Median (IQR) 177.0 (80.0-264.0) 172.0 (73.0-262.0) 192.0 (109.5-267.0)
Haemoglobin concentration (g/dL)
<9 1515 (6.4) 1239 (6.6) 276 (5.3)
9-12 5131 (21.5) 4047 (21.7) 1084 (21.0)
>12 15485 (65.0) 1981 (64.2) 3504 (67.9)
Missing data 1682 (7.1) 1385 (7.4) 297 (5.8)
Median (IQR) 134 (11.5-15.0) 134 (11.5-15.1) 134 (11.7-14.8)
ART
Treatment regimen
Zidovudine, lamivudine and nevirapine or efavirenz 11495 (48.3) 8890 (47.7) 2605 (50.5)
Stavudine, lamivudine and nevirapine or efavirenz 9271 (38.9) 7261 (38.9) 2010 (38.9)
Other or missing data 3047 (12.8) 2501 (13.4) 546 (10.6)
Treatment facility
Infectious disease hospital 3739 (15.7) 2970 (15.9) 769 (14.9)
General hospital 15237 (64.0) 12007 (64.4) 3230(62.6)
CDC clinic 3290 (13.8) 2286 (12.3) 1004 (19.5)
Other or missing data 1547 (6.5) 1389 (7.4) 158 (3.1)
Follow-up status
Main outcome
Alive and still on ART 16321 (68.5) 12590 (67.5) 3731(723)
Died while on ART 3057 (12.8) 2519 (13.5) 538 (10.4)
Discontinued ART 4435 (18.6) 3543 (19.0) 892 (17.3)
Total 23813 (100.0) 18652 (100.0) 5161 (100.0)

CDC, Chinese Center for Disease Control and Prevention; IQR, interquartile range.

@ All values in the table represent absolute numbers and percentages unless otherwise stated.
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Table 2. Risk factors for death in people injecting opioids and infected with human immunodeficiency virus who received antiretroviral
therapy, with or without methadone maintenance treatment, China, 2002-2011

Characteristic No. (%) of No. (%) of Person- Mortality rate® Multivariate analysis*
participants® deaths years o.f (95% CI) Unadjusted  Adjusted HR
G20 HR(95%C)  (95%CI)
Demographic characteristic
Age, years
15-29 4574 (19.2) 507 (16.6) 8857 5.7 (5.2-6.2) 1.0 1.0
30-39 14265 (59.9) 1913 (62.6) 25836 74(7.1-7.7) 13(11-14) 14(1.2-1.6)
>40 4974 (20.9) 637 (20.8) 7267 8.8(8.1-9.4) 14(1.2-16) 16(1.4-19)
Gender
Male 20868 (87.6) 2777 (90.8) 36497 7.6 (7.3-7.9) 15(13-1.7)  1.8(1.6-2.1)
Female 2945 (12.4) 280(9.2) 5463 5.1(4.5-5.7) 1.0 1.0
Ethnicity
Han Chinese 12892 (61.3) 1620 (69.1) 24927 6.5 (6.2-6.8) 12(1.1-1.3)  1.0(09-1.1)
Other 8126 (38.7) 726 (30.9) 12504 58(54-6.2) 1.0 1.0
Educational level®
Primary school or lower 8154 (39.6) 782 (34.2) 12062 6.5 (6.0-6.9) 1.0 NA
Middle school or higher 12416 (60.4) 1503 (65.8) 24210 6.2 (5.9-6.5) 1.0(09-1.1) NA
Marital status
Single, divorced or widowed 10796 (45.6) 1625 (53.3) 19404 84 (8.0-8.8) 13(1.2-14) 15(13-16)
Married or cohabiting 12876 (54.4) 1421 (46.7) 22398 6.3 (6.0-6.7) 1.0 1.0
Clinical characteristic at ART initiation
CD4+ cell count (cells/pL)
<50 3927 (17.0) 967 (32.5) 8067 12.0(11.2-12.7) 28(25-3.0) 1.8(1.5-20)
50-200 9265 (40.1) 1302 (43.7) 18490 7.0 (6.7-7.4) 16(14-1.7)  14(1.2-1.5)
>200 9907 (42.9) 709 (23.8) 14729 4.8 (4.5-5.2) 1.0 1.0
Haemoglobin concentration (g/dL)
<9 1515 (6.8) 452 (16.1) 2577 17.5(15.9-19.2) 36(3.2-40) 32(28-37)
9-12 5131 (23.2) 999 (35.7) 9491 10.5(9.9-11.2) 22(20-24) 21(1.9-23)
>12 15485 (70.0) 1351 (48.2) 27569 49 (46-5.2) 1.0 1.0
ART
Treatment regimen
Zidovudine, lamivudine and nevirapine/ 11495 (55.4) 1097 (41.3) 16146 6.8 (64-7.2) 1.0 1.0
efavirenz
Stavudine, lamivudine and nevirapine/ 9271 (44.6) 1560 (58.7) 20766 75(7.1-7.9) 1.3(1.2-14) 09(0.8-1.0)
efavirenz
Treatment facility
Infectious disease hospital 3739(16.8) 448 (15.2) 7698 5.8(5.3-6.4) 1.0 1.0
General hospital 15237 (68.4) 1908 (64.6) 25777 74(7.1-77) 12(1.1-13)  22(1.9-25)
CDC clinic 3290 (14.8) 598(20.2) 6138 9.7 (9.0-10.5) 16(14-19 3.0(2.5-36)
Study subgroup
MMT programme participation
No (ART-only subgroup) 18652 (783)  2519(82.4) 30558 8.2 (7.9-8.6) 16(1.5-1.8)  14(1.3-1.6)
Yes (ART + MMT subgroup) 5161 (21.7) 538(17.6) 11401 4.7 (43-5.1) 1.0 1.0
Total 28813 (100.0) 3057 (100.0) 41959 7.3 (7.0-7.5) NA NA

ART, antiretroviral therapy; CDC, Center for Disease Control and Prevention; Cl: confidence interval; HR: hazard ratio; MMT, methadone maintenance treatment; NA, not

applicable.

¢ The analyses involved only study participants for whom complete data were available.

® Per 100 person-years.

¢ Cox proportional hazards regression analysis.

4 Some variables were not included in the regression analysis and, consequently, no results are presented for them. 95% Cls were calculated on assumption of a
Poisson distribution.
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Fig. 1. Mortality in people injecting opioids and infected with the human
immunodeficiency virus who received antiretroviral therapy (ART), with or
without methadone maintenance treatment (MMT), by time from ART initiation,

China, 2002-2011
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(i) promote the cessation of injecting
drug use; (ii) increase adherence to
the ART regimen; (iii) ensure regular
monitoring of the CD4+ cell count; and
(iv) increase opportunities for discuss-
ing treatment options, for managing
medication side-effects and comorbid
conditions and for psychosocial coun-
selling.”*****" Thus, the higher CD4+
cell counts we found at ART baseline in
patients receiving ART and MMT were
not unexpected.

Our finding that a low haemoglobin
level at ART initiation is a strong pre-
dictor of death has also been reported
previously in the literature.”** Anaemia
is known to be an independent predic-
tor of death and disease progression in
patients with HIV/AIDS. -

Because of the way China’s health-
care system is structured, the national
ART programme provides treatment
for HIV infection through a variety of
channels, such as hospitals specializing
in infectious diseases, general hospitals
and local Center for Disease Control and
Prevention facilities. We found that the
type of facility providing treatment was
an independent predictor of death in
HIV+ people injecting opioids who were
receiving ART in China. This observa-
tion is consistent with the results of a
previous study in China, which showed
that the type of facility providing care
for HIV+ patients was associated with
their survival probability."" Although
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this previous study involved patients
living in rural areas who were not in-
jecting illicit drugs (as opposed to ours,
which only included those who were
injecting opioids in urban settings),
it confirms that treatment outcomes
vary in accordance with the type of
facility. In the present study, mortality
was lowest among patients treated at
infectious disease hospitals. We believe
this was probably because specialized
doctors and staff with better training
and more experience in providing ART
were available, monitoring was more
effective, and the facility was located in
a better-equipped urban setting.

Our study had several limitations.
First, because it was a descriptive, ob-
servational study, no inferences about
causality can be made. Second, although
we attempted to reduce the influence of
confounding variables by using multi-
variate analysis, there remains a risk of
confounding by unmeasured variables.
For example, seropositivity for hepa-
titis C virus and depressive symptoms
are known to be poor prognostic factors
for patients with HIV/AIDS and may
have influenced our results.” Third,
the categorization of ART recipients as
opioid injectors was based on patients’
self-reported history of opioid use at the
time their HIV infection was detected.
Hence, some participants may have been
inappropriately excluded from our final
cohort due to information bias. Fourth,
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the missing values for some variables in
our data set could have resulted in an
under- or overestimation of mortality
rates and of the importance of associ-
ated risk factors. Finally, although ART
and MMT providers follow guidelines
published by the Chinese Ministry of
Health, their clinical decisions are not
standardized and may be influenced by,
for example, the provider’s potentially
biased opinions about poor compli-
ance among drug users. Despite these
limitations, the generalizability and
reproducibility of our findings are likely
to be high because the study involved a
large cohort of participants drawn from
a national treatment programme.

In summary, our finding that ART
and MMT had a joint beneficial effect
on mortality in Chinese HIV+ people
injecting opioids suggests that there is
an urgent need for changes in ART and
MMT programmes. Cross-referrals
between these programmes should be
encouraged so that a greater proportion
of people who inject opioids can benefit
from receiving the two treatments. An
even better approach may be to house
ART and MMT care services at the
same location — a model that has already
proved to be more effective world-
wide, both clinically and in terms of
cost.!***?7*=1* The next step in reducing
barriers to treatment and in improving
poor outcomes in HIV+ people who
inject illicit drugs in China should be to
study the feasibility of integrating ART
and MMT services. B
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Résumé

Thérapie de maintien a la méthadone et mortalité chez les personnes séropositives qui s'injectent des opioides en Chine

Objectif Examiner leffet du traitement de maintien a la méthadone
(TMM) surla mortalité des usagers d'opioides parinjection, qui recoivent
des antirétroviraux (ARV) pour le traitement de l'infection par le virus de
Iimmunodéficience humaine (VIH) en Chine.

Méthodes L'étude a porté sur une cohorte nationale de
23 813 participants séropositifs (VIH+) sinjectant des opioides et ayant
recu des ARV entre le 31 décembre 2002 et le 31 décembre 2011. Les
taux de mortalité et les caractéristiques démographiques, pathologiques
etthérapeutiques ont été comparés chez les patients ayant recu des ARV
et un TMM ou uniquement des ARV. Les facteurs associés a la mortalité
ont été identifiés a I'aide d'une analyse univariée et multivariée.
Résultats Au cours des 41 959 personnes-années de suivi, un total

Bull World Health Organ 2013;91:93-101 | doi:10.2471/BLT.12.108944

de 3057 déces a été enregistré (mortalité: 7,3 par 100 personnes-
années; intervalle de confiance de 95 %, IC:7,0-7,5). La mortalité
constatée 6 mois apres le début des ARV était significativement plus
faible avec ARV et TMM qu‘avec ARV uniquement (6,6 contre 16,9 par
100 personnes-années, respectivement; P < 0,001). Apres 12 mois, la
mortalité était de 3,7 et 7,4 par 100 personnes-années dans les deux
groupes, respectivement (P < 0,001). Le fait de n‘avoir pas recu de TMM
était un prédicteur indépendant de décés (rapport de risques ajusté:

1/4,1Cde 95 %: 1.3-1,6). Les autres prédicteurs étaient un faible niveau
d’hémoglobine et une numération basse des lymphocytes CD4+ Ten
début d’ARV, ainsi qu'un traitement dans des installations autres que
des hopitaux spécialisés dans les maladies infectieuses.
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Conclusion Les patients tireraient meilleur profit des programmes de
traitement TMM et VIH et rencontreraient moins d'obstacles aux soins

Yan Zhao et al.

si des aiguillages croisés interprogrammes étaient encouragés et si les
services ARV et TMM étaient disponibles au méme endroit.

Pesiome

MeTtagoHoBasA noaaepK1BaloLLas Tepanus U CMePTHOCTb CPeAn NoTpeduTenein UHbEKLMOHHbIX ONMOUAHbIX

npenapatoB B Kutae

Lenb Viccnenosatb BAMAHME METafOHOBOW NMOALEPKMBAOLEN
Tepanuv (MIT) Ha CMepTHOCTb Cpean NOTPeOUTeNen MHBEKLIMOHHBIX
OMMOWAHBIX MPenapaTos, NOAYYALWNX AHTUPETPOBUPYCHYIO
Tepanuio (APT) ana neyeHva nHdeKUMM BMpyca nmmyHogeduumta
yenoseka (BMY) B Kutae.

Mertopap! /lccnenoBaHime BKouano obLieHaloHanbHyto rpynmy v3
23 813 BUY-nHduumpoBaHHbIX (BY-nonoxmtenbHbix) noTpebutenei
NHBEKLIMOHHbBIX ONMONAHDBIX MPEnapaTos, KOTopble nosyyanv APT 8
nepviog mexay 31 aekabpa 2002 1. 1 31 gekabps 2011 1. YpoBHM
CMEPTHOCTM U aeMorpaduyeckne AaHHble, XapaKkTepuCTUKK
3a00/eBaHVA ¥ NeYeHrs CONOCTaBAIMCL C JaHHbIMU MaLMEHTOB,
nonyyaswux nnéo APT u MMT, nn6o Tonbko APT. DakTopbl,
CBA3aHHbIE CO CMEPTHOCTBIO, ONPEAenANUCh OfHOGAKTOPHBIM 1
MHOTO(GAKTOPHbIM aHANIN30M.

Pe3ynbratbl B Lieniom, B TeueHnr 41 959 uenoseKo-neT HabnoaeHNn
3aperncTprpoBaHo 3 057 cmepTenbHbIX MCXOAOB (CMEPTHOCTD: 7,3

Ha 100 yenoseko-neT; 95% foBepuTenbHbI HTepsan, A: 7,0-7,5).
CMepTHOCTb CYCTA WeCTb MecALeB Nocse Havana APT 3HaunTenbHO
CHM3Mnacb npv nonyyexny APT u MINT no cpaBHeHmo Tonbko ¢ APT
(6,6 NnpoTnB 16,9 Ha 100 yenoBeko-neT cootBeTcTBEHHO; P < 0,001).
CnycTa 12 mMecAueB ypoBeHb CMePTHOCTM COCTaBnAn 3,7 1 7,4 Ha
100 yenoseko-neT B ABYX rpynnax cootseTcTBeHHO (P < 0,001).
Henonyuerne MIT ABNANOCH HE3aBUCKMBIM NPEAVKTOPOM CMEPTH
(CKOPPEKTMPOBaHHOE COOTHOLWEHNEe prUcKkoB: 1,4; 95% [V: 1,3-1,6).
[Opyrvivmmn npeankTopamm ABAANINCE HU3KUIA YPOBEHb remoriobunHa
1 Hy3koe konmuectso CD4+ T-numdoumTos npv nposefeHun APT
1 NIeYEHNUW B YUYPEXEHNSAX, OTIUUHBIX OT MHOEKUMOHHbIX O0BHMLL,
BboiBoa [1nA nauneHToB 6onee 61aronpuAaTHb MPOrpammbl,
coveTatolyme MIT 1 BUY-Tepanuio, n npy Hanuymmnm NnepeKkpecTHOro
HanpasneHnsa NalyeHTOB Ha NMPOrpamMvibl 1 PAcroNoXeHNsa Cyxo
APT vt MINT B 04HOM NOMELLEHW OHW CTANTKNBANUCH Obl C MEHbLLIMIA
NPENATCTBUAMM AN1A NeYEHN.

Resumen

El tratamiento de mantenimiento con metadona en seropositivos que se inyectan opiaceos en China

Objetivo Examinar el efecto del tratamiento de mantenimiento con
metadona (TMM) sobre la mortalidad de personas que se inyectan
opidceos y reciben una terapia antirretroviral (TAR) para tratar la infeccién
del virus de la inmunodeficiencia humana (VIH) en China.

Métodos F! estudio incluyd una cohorte a nivel nacional de 23 813
personas seropositivas (VIH+) que se inyectaban opidceos y que
recibieron TAR entre el 31 de diciembre de 2002 y el 31 de diciembre
de 2012. Se compararon las tasas de mortalidad y demograffa, las
caracteristicas de las enfermedades y de los tratamientos con pacientes
que recibieron TARy TMM 0 s6l0 TAR Y, por medio de andlisis univariantes
y multivariantes, se identificaron los factores asociados con la mortalidad.
Resultados En total se produjeron 3057 fallecimientos durante
los 41 959 anos-persona de seguimiento (mortalidad: 7,3 por cada
100 afos-persona; intervalo de confianza del 95%, Cl: 7,0 - 7,5). La
mortalidad una vez transcurridos 6 meses después de iniciar la TAR fue

notablemente inferior con TAR y TMM que sélo con TAR (6,6 frente a
16,9 por cada 100 afios-persona, respectivamente; P < 0,001). Tras 12
meses, la mortalidad en los dos grupos fue de 3,7 y 7,4 por cada 100
afos-persona, respectivamente (P < 0,001). No haber recibido TMM fue
un factor predictivo de muerte independiente (indice de riesgo ajustado:
14;1Cdel 95%: 1,3-1,6). Otros factores predictivos fueron un nivel bajo
de hemoglobina y un recuento bajo de linfocitos CD4+ al comenzar
la TAR, asi como llevar a cabo el tratamiento en centros que no fueran
hospitales de enfermedades infecciosas.

Conclusion Los pacientes podrian aprovechar mejor los programas de
TMM y de tratamiento del VIH y no tendrfan que hacer frente a tantas
barreras para obtener el tratamiento si se promovieran las referencias
cruzadas entre ambos programas y se ubicaran los servicios de TAR y
TMM en el mismo lugar.
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