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Abstract

The chief concerns for antiretroviral therapy (ART) programs considering removal of CD4+ cell 

count thresholds for treatment are the increased incidence of ART-related adverse events. A 

nationwide observational cohort study was conducted among patients who initiated ART in 2012. 

We divided the eligible patients into three groups: an early ART group with a baseline CD4+ cell 

count of 500 cells/μL or greater, a standard ART group with a baseline CD4+ cell count between 

350 and 499 cells/μL, and a late ART group with a baseline CD4+ cell count between 200 and 349 

cells/μL. These patients were followed up to December 31, 2014 and observed for three outcomes: 

virological failure, treatment nonretention, or time to death. Patients who met the eligibility 

criteria numbered at 26,752. Out of all study participants, 20,827 participants were in late ART 

group, 4336 were in standard ART group, and 1589 were in early ART group. Patients in late ART 

group were more likely to become virally suppressed 12 and 24 months after treatment initiation 

than patients in early ART group [adjusted odds ratio (aOR) 0.81; 95% CI, 0.69–0.95 and aOR, 

0.78; 95% CI, 0.65–0.94]. Treatment nonretention was also less likely to occur among patients in 

late ART group than early ART group 12 months after treatment initiation (aOR, 0.85; 95% CI, 

0.75–0.96). Compared with early ART group, neither standard ART group nor late ART group had 

a statistically significant difference in the time-to-death analysis. Late ART initiates were more 
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likely to be virally suppressed and retained on treatment than early ART initiates. The importance 

of treatment retention and adherence should be emphasized for high CD4+ patients newly initiated 

to ART therapy through education and counseling programs.
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Introduction

The 90-90-90 campaign outlined in the AIDS 2014 conference detailed new targets for 

testing and treatment.1 Early treatment and medication adherence are contributing factors for 

realizing the goal.2,3 As to early treatment, for several years, medical professionals and HIV 

policymakers have maintained a consensus that ART should be initiated in all patients with a 

CD4+ cell count of 350 cells/μL or less.4–6 In 2013, WHO published HIV treatment 

guidelines with a new recommendation for a CD4+ cell count treatment threshold of 500 

cells/μL,7 following similar recommendations made in national guidelines of developed 

countries. In September, 2015, WHO released revised HIV treatment guidelines 

recommending removing CD4+ cell count thresholds for HIV treatment entirely,8 citing 

recently published interim results of the Strategic Timing of Antiretroviral Therapy study 

(START).

The chief concerns for ART programs considering removal of CD4+ cell count thresholds 

for treatment are increased incidence of ART-related adverse events,9–13 poor adherence 

stemming from greater numbers of patients who are less motivated to start and adhere to 

ART because they feel well,14 and fostering conditions conducive to transmission of ART-

resistant strains of HIV. The START trial has provided a well-grounded scientific rationale 

for removal of CD4+ thresholds for ART initiation.15 However, observational studies are still 

needed to understand fully the range of benefits and harms of ART taken over a lifetime, for 

treatment retention maybe different among patients in clinical trial and real world. It’s sure 

that people tend not to take medications to prevent conditions because they do not receive 

immediate benefits in the sense of feeling better.16

Chinese treatment guidelines were revised in 2014 to increase CD4+ cell count thresholds 

for ART initiation to 500 cells/μL.17 China is considering adopting core features of the new 

WHO treatment guidelines, including removal of the CD4+ threshold for treatment. We 

analyzed outcomes of Chinese PLWH initiated on ART at a range of different initial CD4+ 

counts over the last several years to help inform policy changes under consideration. China’s 

national ART database provides a valuable resource for longitudinal evaluation of more than 

200,000 PLWH initiated on ART at different CD4+ thresholds, including subpopulations for 

whom Chinese national guidelines recommended initiation of ART without respect to CD4+ 

count (e.g., HIV-positive members of serodiscordant couples). The objective of this study is 

to compare treatment nonretention, virological failure, and mortality between three 

categories of HIV-positive patients on ART: (1) those who initiated ART with a baseline 

CD4+ cell count more than 500 cells/μL (“early ART group”); (2) those who started ART 
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with a baseline CD4+ cell count between 350 and 499 cells/μL (“standard ART group”); and 

(3) those who initiated ART with a baseline CD4+ cell count between 200 and 349 cells/μL 

(“late ART group”).

Methods

Ethical approval

The study protocol was reviewed and approved by the Institutional Review Board of 

National Centre for AIDS/STD Control and Prevention (NCAIDS), China CDC 

(#X150619380) and the Associate Director for Science, IS CDC.

Data source

For our nationwide observational cohort study, we used the National Free Antiretroviral 

Treatment Program (NFATP) database managed by the NCAIDS. The NFATP database has 

been described in previous publications.18–20 Standardized case report forms (CRFs) are 

used by China CDC public health workers to gather information from local ART clinic staff 

on patients meeting criteria for inclusion in the NFATP database. Different CRFs are used to 

track five treatment statuses of a patient’s treatment: an initial patient assessment, treatment 

follow-up, treatment regimen change, treatment/follow-up termination, and transfer of care. 

The local CDC public health worker is responsible for assessing the patient’s treatment 

status and completing one or more of these forms. The county CDC then transmits the 

completed forms to the NFATP database. The NFATP database includes all HIV-diagnosed 

Chinese citizens who meet contemporaneous national treatment criteria and were referred to 

NFATP since 2002. Key outcome events, such as death, are ascertained by local CDC staff 

through direct contact with ART clinic staff and entered into the NFATP database.

Study subjects

Using the NFATP database, we selected for analysis patients who first initiated ART 

treatment between January 1, 2012 and December 31, 2012. Patients were excluded if they 

were not ART naive, younger than 15 years of age at the time of ART initiation, began 

treatment with a nonstandard ART regimen (standard ART regimen: zidovudine/stavudine 

[d4T] + lamivudine + nevirapine/efavirenz or tenofovir + lamivudine + nevirapine/

efavirenz), or had missing followup data. A patient has complete follow-up data if 

information from additional visits to an ART clinic is recorded in the NFATP database, in 

addition to the baseline information recorded from his/her first visit.

Description of the study outcomes

Outcomes for our analysis were separately assessed at 12 and 24 months after ART 

initiation. We compared among the three ART groups (1) differences in the rate of treatment 

nonretention, (2) differences in the rate of experiencing virological failure, and (3) 

differences in time to death for an AIDS-related death. The analytic observation period for 

each study subject begins on the day of ART initiation and extends 12 or 24 months 

following treatment initiation, or upon reaching an end-point for each of our study outcomes 

as described below. Therefore, this study consists of two assessments. One is a serial cross-

sectional assessment, and the other is a time-to-event assessment.
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Assessment of differences in treatment retention

A patient’s treatment retention status was based on regrouping five follow-up statuses in the 

NFATP database: currently on treatment, stopped treatment, lost to follow-up, deceased, or 

transferred to another treatment facility.21 Upon initiating ART treatment, the patient is 

required to retrieve medications every 3 months. Patients who consistently retrieve 

medications every 3 months are “currently on-treatment.” Should the patient fail to retrieve 

medications at the next 3-month interval, the patient is still considered to be “currently on-

treatment.” In this situation, an additional 90-day grace period is given for the patient to 

show up before she/he is considered to be “lost-to-follow-up.” Patients who have died in the 

interim before their next scheduled 3-month appointment may be classified as “died,” 

depending on the timing of ascertainment of death information. The “stopped-treatment” 

status is assigned to patients who have informed their physician that they wish to discontinue 

ART treatment.

For the purposes of the assessing differences in the rate of treatment retention between the 

treatment groups, patients who died, stopped treatment, or were lost to follow-up within the 

analytic observation period were grouped into a “treatment non-retention” category. Patients 

reported to be “currently on-treatment” or “transferred-to another-treatment-facility” are 

considered “retained,” meaning they are on a consistent ART regimen. Comparisons of the 

three treatment group’s rate of treatment retention were assessed separately at 12 and 24 

months following treatment initiation. If a patient was assigned a “non-retained” status at 

any time between treatment initiation and 12 months after treatment initiation, she/he was 

included for analysis at the 12-month end-point. If a patient was assigned a “non-retained” 

status at any time between 12 months following ART initiation and 24 months following 

ART end-point, she/he was included for analysis at the 24-month end-point.

Assessment of differences in virological failure

We defined virological failure as having an HIV viral load of 400 copies/mL or greater on a 

blood sample drawn 6–24 months following initiation of ART.22 We used sensitivity 

analyses to determine if the population rate of virological failure is affected by the time 

intervals surrounding the study end-points, within which viral load test results were assessed 

(i.e., 3, 5, 6, 7, and 9 months). Since no differences in virological failure rate were observed 

among these various intervals, 6 months was chosen to be the interval surrounding the study 

end-points. Only patients who received a viral load test during this time interval are included 

for our analysis comparing virological failure rate among different treatment groups. If a 

patient received a viral load test within 6 months before or after 12 or 24 months following 

treatment initiation, she/he will be included for analysis for those respective study end-

points. If a patient received several viral load tests during this time period, the test done on a 

date closest to the study end-points will be used for analysis.

Assessment of differences in time to death

Based on physician discretion and judgment, deaths of people living with HIV (PLHIV) 

were grouped into one of five mutually exclusive categories in the NFATP database: AIDS-

related death, suicide, deaths from injuries or accidents, death from other known causes, or 

death from unknown causes.21 We excluded from our time-to-death analysis patients who 
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died from suicide, injuries or accidents, and other known causes. Patients who died from 

AIDS-related events or unknown events were considered to have died from an AIDS-related 

event. The time to AIDS-related death was defined as the duration between treatment 

initiation and the date of death from AIDS-related event as defined above. Since deaths 

happened infrequently during the observational period of our study, time to death was only 

assessed at 24 months following treatment initiation.

Statistical analyses

Summary statistics were used to characterize the study population and describe the 

demographic profile of the study patients. We used logistic regression to evaluate odds ratios 

and 95% confidence intervals between our treatment group variable and the virological 

failure and treatment retention outcomes at 12 and 24 months. Because the exact time of 

death is recorded in the NFATP database, we used the Cox proportional hazards regression 

to evaluate hazard ratios and 95% confidence intervals between our treatment group variable 

and the time-to-death outcome at the end of 24 months following treatment initiation. The 

proportional hazards assumption was tested by considering an interaction term between 

death and log-transformed follow-up time. For our multivariate analyses, we included 

covariates that were biologically relevant (i.e., age, sex). Statistical significance was 

assigned to p-values less than 0.05. All analyses were performed using SAS version 9.3.

Results

Study patients

The number of HIV-positive individuals with an initial CD4+ cell count exceeding 200 cells/

μL who started combination antiretroviral therapy (ART) numbered at 28,778 between 

January 1, 2012 and December 31 (Fig. 1). Those who were not ART naive (n = 376), who 

were younger than 15 years of age (n = 10), or whose initial antiretroviral regimen was not 

zidovudine/stavudine + lamivudine + nevirapine/ efavirenz or tenofovir + lamivudine + 

nevirapine/efavirenz (n = 1631) were excluded from our analysis. Twenty-seven percent of 

patients who had started with nonstandard regimens (n = 452) had started without triple 

therapy regimen or with unknown regimen. So we did a sensitive analysis with the rest 1179 

patients. We got similar results with our study. Nine patients were excluded for missing 

follow-up data, leaving 26,752 patients for our analysis.

Of all the study patients meeting the eligibility criteria, 77.85% belonged in the late ART 

initiation group, 16.21% in the standard ART initiation group, and 5.94% in the early ART 

initiation group. Most of the study patients were between 15 and 44 years of age (72.41%) at 

the time of ART initiation. Most study patients had reported heterosexual sex as their only 

HIV transmission risk factor (60.34%). Most patients received zidovudine/stavudine + 

lamivudine + nevirapine/efavirenz as their initial regimen (80.04%). Table 1 describes the 

demographic, behavioral, and HIV treatment characteristics of the study patients.

Comparisons of treatment nonretention

At the end of 12 and 24 months following ART initiation, 26,742 and 24,274 participants, 

respectively, had complete follow-up data in the NFATP database. When we did not control 
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for demographic or behavioral factors, the odds of treatment nonretention in patients from 

the late ART group was lower than patients in the early ART group at 12 [unadjusted odds 

ratio (uOR) = 0.77; 95% CI = 0.68–0.87] and 24 months (uOR = 0.82; 95% CI = 0.70–0.96). 

When we adjusted for sex, age, and marital status the odds of treatment nonretention was 

also lower in the late ART group than the early ART group at 12 [adjusted odds ratio (aOR) 

= 0.75; 95% CI = 0.66–0.85] and 24 months (aOR = 0.80; 95% CI = 0.68–0.94). However, 

when we adjusted for sex, age, marital status, treatment center type, initial ART regimen, 

and transmission mode, odds of treatment nonretention was lower in the late ART group 

than the early ART group at 12 months only (aOR=0.85; 95% CI = 0.75–0.96) (Fig. 2, Table 

2).

Comparisons of virological failure

At the end of 12 and 24 months following ART initiation, 21,159 and 17,768 participants, 

respectively, had complete viral load test results in the NFATP database. Patients in the late 

ART group were less likely to experience virological failure than were patients in the early 

ART group at 12 and 24 months (uOR, 0.72; 95% CI, 0.62–0.84 and uOR, 0.68; 95% CI, 

0.57–0.80). When we adjusted for age and sex, the likelihood of virological failure was also 

lower in the late ART group than the early ART group at 12 and 24 months (aOR = 0.72; 

95% CI = 0.61–0.84 and aOR = 0.68; 95% CI = 0.57–0.81). Significant odds ratios were 

also observed when we adjusted for age, sex, and transmission mode at 12 and 24 months; 

age, sex, marital status, treatment center type, and initial ART regimen at 12 and 24 months; 

and age, sex, marital status, treatment center type, initial ART regimen, and transmission 

mode at 12 and 24 months (Fig. 2, Table 3).

Comparisons of time-to-death

At the end of 24 months following ART initiation, 953 patients were deceased, 836 

(87.72%) of whom died of an AIDS-related event. The percentage of patients from our 

defined treatment categories who died from an AIDS-related event was 3.40% in the early 

ART group, 2.86% in the standard ART group, and 3.16% in the late ART group. Neither 

the standard ART group nor the late ART group had statistically significant differences in 

time to AIDS-related death compared with the early ART group (Fig. 2, Table 4).

Discussion

This is the first study to our knowledge in China to compare HIV treatment outcomes 

between Chinese PLHIV who started ART at high CD4+ cell counts and those who started 

later in the course of their disease. The results of our study demonstrate that adult HIV-

infected patients who started ART early in the course of their disease were more likely to be 

nonadherent with their treatment. The reported experiences in other parts of the world 

corroborate these findings,23–25 although a recent study showed a disconnect between viral 

load suppression and retention in care.26 Many studies claimed that virological failure and 

nonretention are inextricably linked, where ART adherence is the strongest predictor for 

virological suppression.27,28 Although we do not have data in China to enable exploration of 

potential reasons for the difference between the adherence of the early treatment group and 

the later treatment groups, previous studies show that drug side effects and toxicities29 may 
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lead to incomplete adherence and virological failure among PLHIV on ART. Assuming there 

is some degree of universality to the drivers of PLHIVs’ adherence-related behavior, the 

challenge of adherence for PLHIV who initiate treatment at high CD4+ cell counts is an 

important question in China, where all CD4 thresholds to ART initiation will be removed for 

ART enrollment.

When we controlled for sex, age, marital status, type of treatment center, initial ART 

regimen, and transmission mode in our multivariate logistic regression, the early ART group 

had a lower treatment retention rate 12 months after ART initiation than the late ART group. 

However, this difference was no longer significant at 24 months. The presence of side effects 

to ART leading to discontinuation during the first year may explain this transient difference 

in retention after treatment initiation. China’s limited number of options in its ART 

formulary may explain why those in the early ART group with side effects were not retained 

on an alternate regimen.

Patients with higher baseline CD4+ cell counts have likely spent most of their time following 

infection without experiencing opportunistic infections and other complications associated 

with later HIV disease, and may therefore be less cognizant of the capacity of HIV infection 

to lead to life-threatening illness.

Our results did not show a significant relationship between early treatment and death after 

24 months of observation on mortality. This may indicate that 2 years is not a sufficient 

follow-up period to assess the effect of early treatment on mortality. In addition, previous 

observational studies do not conclusively show a relationship between early ART treatment 

and mortality.30–33 Data from the North America AIDS Cohort Collaboration on Research 

and Design (NAAC-CORD) demonstrated a benefit of early initiation of ART therapy in 

reducing AIDS-related death,30 while the Antiretroviral Therapy Cohort Collaborative 

(ARTCC) and the Concerted Action on Seroconversion to AIDS and Death (CASCADE) did 

not.31,32

Our analysis is subject to several limitations. First, although we adjusted for factors shown in 

the literature to be biologically and socially relevant, residual confounding may still occur. 

Second, we did not consider the potential impact of common HIV coinfections, such as 

hepatitis B and C viruses, that are particularly prevalent in China as monoinfections.34,35 

Patients in China who have a coinfection of HIV, hepatitis B virus, and hepatitis C virus 

have been shown to be more likely to have virological failure and be lost to follow-up.34 

Third, although all physicians are required to provide counseling on the importance of ART 

adherence to PLHIV starting ART, the extent to which this requirement implemented is 

unknown. Lack of adherence counseling may have contributed to poor adherence among 

members of our observational cohort. Finally, unlike other studies investigating the 

difference between deferred and early therapy initiation, we did not include endpoints for 

other indicators besides death, virological failure, and treatment nonretention. These 

indicators include serious non-AIDS-related opportunistic infections, tuberculosis, 

malignant lymphoma, non-AIDS defining cancer,15 and rates of sexual transmission.3 This 

makes our results less comparable to the results of these studies. Although studies that 

included these additional end-points offer a relative complete representation of possible 
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health outcomes relevant to PLHIV, our three study end-points also offer a holistic picture 

on the natural progression of HIV disease and treatment.

Our study showed that the early ART group was more likely to experience virological and 

treatment failure than the late ART groups, which suggests that implementation-related 

concerns (adherence support, side effects management, smooth transfer of HIV care services 

to mobile patients) may cloud the prospects of realizing the benefits of early treatment 

shown in the controlled and resource-rich environment of clinical trials. ART adherence may 

be particularly influenced in China by the stigma associated with HIV infection,36,37 and the 

economic burden of treatment, which remains substantial despite the provision of ART 

medications at no charge.38 Recent studies highlighted several major barriers of engagement 

in HIV care in China.39,40 Two of these barriers are psychological burden of committing to 

HIV care and perceived discrimination from healthcare workers.40 Thus, China had a high 

percentage of participants who did not disclose at all.39 The importance of treatment 

adherence should be emphasized for patients newly initiated to ART therapy through 

education and counseling programs.41 ART patients may benefit from patient support groups 

or other strategies aimed at promoting skills for coping with societal HIV-related stigma. 

Early treatment has the potential to accelerate declines in AIDS-related mortality and 

decrease HIV transmission,3,15 but these benefits can only be realized if a program also 

adopts a patient-centered approach that includes adherence promotion and stigma-reduction 

efforts.
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FIG. 1. 
Selection of HIV-infected patients who initiated ART between January 1, 2012 and 

December 31, 2012. aStandard regimen: zidovudine/stavudine + lamivudine + nevirapine/

efavirenz or tenofovir + lamivudine + nevirapine/ efavirenz. ART, antiretroviral therapy; 

HIV, human immunodeficiency virus.
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FIG. 2. 
Multivariable comparisons between early initiation of ART and later initiation of ART with 

respect to the three assessed outcomes. aControlled for age, sex, marital status, HIV 

transmission mode, type of treatment center, and initial ART regimen; bControlled for age, 

sex, and HIV transmission mode. AHR, adjusted hazard ratios; AOR, adjusted odd ratios; 

CI, confidence interval.

Hu et al. Page 12

AIDS Patient Care STDS. Author manuscript; available in PMC 2018 June 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hu et al. Page 13

Table 1

Baseline Demographic and Behavioral Characteristics of Adult HIV Patients (N= 26,752) Who Initiated ART 

in 2012

Variables

Baseline CD4+ count in cells/μL, n (%)

200–349 (n = 20,827) 350–499 (n = 4336) ≥500 (n = 1589)

Sex

 Male 18,256 14,553 (69.88)  2673 (61.65)  1030 (64.82)

 Female 8496    6274 (30.12)  1663 (38.35)    559 (35.18)

Age at start of ART (years)

 Mean (std.) 39.21 (12.91) 37.89 (11.78) 36.19 (11.06)

 15–44 19,371 14,795 (71.04)  3300 (76.11)  1276 (80.30)

 45–59 5184    4276 (20.05)    768 (17.71)    240 (15.10)

 ≥60 2197    1856 (8.91)    268 (6.18)      73 (4.59)

Marital statusa

 Married or living with partners 16,173 12,039 (58.04)  2944 (68.02)  1190 (75.03)

 Single, divorced or windowed 10,483    8703 (41.96)  1384 (31.98)    996 (24.97)

HIV transmission mode

 MSM 4945    4383 (21.04)    463 (10.68)      99 (6.23)

 Heterosexual 16,142 12,444 (59.75)    2750 (63.42)    948 (59.66)

 IDU 3559    2444 (11.73)    737 (17.00)    378 (23.79)

 Othersb 2106    1556 (7.47)    386 (8.90)    164 (10.32)

Type of treatment center

 County or higher level hospital 24,220 18,945 (90.96)  3842 (88.61)  1433 (90.18)

 Township hospital 2532 1882 (9.04)    494 (11.39)    156 (9.82)

Initial ART regimen

 AZT/d4T+3TC+EFV/NVP 21,414 17,397 (83.53)  3119 (71.93)    898 (56.51)

 TDF +3TC+EFV/NVP 5338    3430 (16.47)  1217 (28.07)    691 (43.49)

All demographic and behavioral characteristics included were shown to be statistically significant with respect to differences between the three 
treatment groups.

a
Some of the individual counts do not sum to the totals due to missing data.

b
“Others” indicate that the marital status of participants is unknown.

3TC, lamivudine; ART, antiretroviral therapy; AZT, zidovudine; d4T, stavudine; EFV, efavirenz; IDU, injection drug use; MSM, men who have sex 
with men; NVP, nevirapine; TDF, tenofovir.
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Table 2

Comparisons Between Early Antiretroviral Therapy (ART) Initiation and Standard/ Late ART Initiation with 

Respect to Treatment Nonretention Among Adult HIV Patients Who Started ART in 2012

Baseline CD4+ count in cells/μL, n (%)

200–349 350–499 ≥500

Twelve months after initiating ART (n = 26,742)

Number of treatment nonretentions 3896 (18%)   927 (21%) 366 (23%)

Number retained on treatment at study end-point       20,821       4333     1588

Unadjusted OR (95% CI), p-value 0.77 (0.68–0.87), <0.0001 0.91 (0.79–1.04), 0.17           1

OR adjusted by age and sex (95% CI), p-value 0.76 (0.67–0.86), <0.0001 0.91 (0.79–1.04), 0.17           1

OR adjusted by age, sex and transmission mode (95% CI), p-value 0.89 (0.78–1.01), 0.063 0.98 (0.85–1.12), 0.74           1

OR adjusted by age, sex, and marital status (95% CI), p-value 0.75 (0.66–0.85), <0.0001 0.91 (0.79–1.04), 0.16           1

OR adjusted by all factorsa but not transmission mode (95% CI), p-value 0.77 (0.68–0.87), <0.0001 0.92 (0.80–1.05), 0.22           1

OR adjusted by all factorsa and transmission mode (95% CI), p-value 0.85 (0.75–0.96), 0.011 0.96 (0.83–1.10), 0.53           1

Twenty-four months after initiating ART (n = 24,274)

Number of treatment nonretentions 2283 (12%)   524 (13%) 203 (14%)

Number retained on treatment at study end-point       18,921       3938     1415

Unadjusted OR (95% CI), p-value 0.82 (0.70–0.96), 0.012 0.82 (0.77–1.10), 0.33           1

OR adjusted by age and sex (95% CI), p-value 0.81 (0.69–1.09), 0.008 0.92 (0.77–1.09), 0.33           1

OR adjusted by age, sex, and transmission mode (95% CI), p-value 0.98 (0.84–1.15), 0.80 0.99 (0.83–1.19), 0.95           1

OR adjusted by age, sex and marital status (95% CI), p-value 0.80 (0.68–0.94), 0.0053 0.92 (0.77–1.10), 0.35           1

OR adjusted by all factorsa but not transmission mode (95% CI), p-value 0.87 (0.74–1.02), 0.08 0.96 (0.81–1.15), 0.66           1

OR adjusted by all factorsa and transmission mode (95% CI), p-value 0.98 (0.83–1.15), 0.81 1.01 (0.84–1.20), 0.95           1

a
All factors here include sex, age, marital status, type of treatment center, initial ART regimen.

ART, antiretroviral therapy; CI, confidence interval; OR, odds ratio.
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Table 3

Comparisons Between Early Antiretroviral Therapy (Art) Initiation And Standard/Late Art Initiation With 

Respect To Virological Failure Among Adult Hiv Patients Who Started Art In 2012

Baseline CD4+ count in cells/μL, n (%)

200–349 350–499 >500

Twelve months after initiating ART (n = 21,159)

Number of failures 2185 (13%)   525 (15%) 212 (17%)

Number of people on treatment       16,524       3421     1214

Unadjusted OR (95% CI), p-value 0.72 (0.62–0.84), <0.0001 0.86 (0.72–1.02), 0.08           1

OR adjusted by age and sex (95% CI), p-value 0.72 (0.61–0.84), <0.0001 0.86 (0.72–1.02), 0.08           1

OR adjusted by age, sex, and transmission mode (95% CI), p-value 0.81 (0.69–0.94), 0.007 0.91 (0.76–1.08), 0.28           1

OR adjusted by all factorsa but not transmission mode (95% CI), p-value 0.75 (0.64–0.88), 0.0003 0.87 (0.73–1.03), 0.11           1

OR adjusted by all factorsa and transmission mode (95% CI), p-value 0.81 (0.69–0.95), 0.008 0.90 (0.75–1.07), 0.22           1

Twenty-four months after initiating ART (n = 17,768)

Number of failures 1644 (11%)   433 (14%) 168 (16%)

Number of people on treatment       13,826       2933     1009

Unadjusted OR (95% CI), p-value 0.68 (0.57–0.80), <0.0001 0.87 (0.71–1.05), 0.15           1

OR adjusted by age and sex (95% CI), p-value 0.68 (0.57–0.81), <0.0001 0.87 (0.72–1.06), 0.16           1

OR adjusted by age, sex, and transmission mode (95% CI), p-value 0.77 (0.65–0.92), 0.0038 0.93 (0.76–1.13), 0.48           1

OR adjusted by all factorsa but not transmission mode (95% CI), p-value 0.73 (0.61–0.87), 0.0004 0.89 (0.73–1.08), 0.22           1

OR adjusted by all factorsa and transmission mode (95% CI), p-value 0.78 (0.65–0.94), 0.0075 0.92 (0.76–1.13), 0.43           1

a
All factors here include sex, age, marital status, type of treatment center, initial ART regimen.

ART, antiretroviral therapy; CI, confidence interval; OR, odds ratio.
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Table 4

Comparisons Between Early Antiretroviral Therapy (Art) Initiation And Standard/Late Art Initiation With 

Respect To Mortality Among Adult Hiv Patients Who Started Art In 2012

Baseline CD4+ count in cells/μL, n (%)

200–349 350–499 ≥500

Twenty-four months after initiating ART (N = 24,274)

Number of noninjury death  658 (3%)  124 (2%) 54 (3%)

Number of people on treatment       20,827       4336   1589

Unadjusted HR (95% CI), p-value 0.90 (0.68–1.19), 0.46 0.82 (0.59–1.13), 0.22           1

HR adjusted by all factorsa but not transmission mode (95% CI), p-value 0.77 (0.58–1.01), 0.11 0.77 (0.56–1.06), 0.062           1

HR adjusted by all factorsa and transmission mode (95% CI), p-value 0.97 (0.73–1.28), 0.82 0.86 (0.63–1.19), 0.36           1

a
All factors here include sex and age. Factors such as type of treatment center and initial ART regimen were not included in the analysis, because 

they were shown to be insignificant from our previous studies. Marital status was not included because it was shown to be insignificant in the 
univariate analysis.

ART, antiretroviral therapy; HR, hazard ratios.

AIDS Patient Care STDS. Author manuscript; available in PMC 2018 June 19.


	Abstract
	Introduction
	Methods
	Ethical approval
	Data source
	Study subjects
	Description of the study outcomes
	Assessment of differences in treatment retention
	Assessment of differences in virological failure
	Assessment of differences in time to death
	Statistical analyses

	Results
	Study patients
	Comparisons of treatment nonretention
	Comparisons of virological failure
	Comparisons of time-to-death

	Discussion
	References
	FIG. 1
	FIG. 2
	Table 1
	Table 2
	Table 3
	Table 4

