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Abstract
The significance of interethnic variation in CD4 counts between Asian and Caucasian populations
is not known. Patients on combination antiretroviral therapy from Treat Asia and Australian HIV
Observational Databases (TAHOD, predominantly Asian, n = 3356; and AHOD, predominantly
Caucasian, n = 2312, respectively) were followed for 23 144 person-years for AIDS/death and all-
cause mortality endpoints. We calculated incidence-rates and used adjusted Cox regression to test
for the interaction between cohort (TAHOD/AHOD) and time-updated CD4 count category
(lagged by 3 months) for each of the endpoints. There were 382 AIDS/death events in TAHOD
(rate: 4.06, 95%CI: 3.68–4.50) and 305 in AHOD (rate: 2.39, 95%CI: 2.13–2.67), per 100 person-
years. At any given CD4 count category, the incidence-rates of endpoints were found to be similar
between TAHOD and AHOD (in the adjusted models, P > .05 for the interaction term between
cohort type and latest CD4 counts). At any given CD4 count, risk of AIDS or death was not found
to vary by ethnicity, suggesting that the CD4 count thresholds for predicting outcomes defined in
Caucasian populations may be equally valid in Asian populations.
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Introduction
South-East and East Asian countries contribute over 10% of global HIV burden, with over 4
million people living with HIV infection.1 Traditionally, most clinical guidelines in HIV
have been developed on the basis of data collected from Caucasian populations in Western
countries and are extrapolated to Asian HIV-infected populations.2–4 However, the clinical
significance of interethnic variation in immunological profile between the 2 populations is
not known.3

The CD4 T-cell lymphocyte count (CD4 count), one of the most important clinical markers
of HIV disease progression,2 is known to have significant interethnic variation. For example,
several reference-range finding studies on healthy HIV-uninfected individuals from the
Asian region indicated that Asians tend to have lower total lymphocyte and CD4 counts as
compared to Caucasians.5–8 A recent study comparing HIV-infected untreated patients from
the Treat Asia HIV Observational Database (TAHOD) (predominantly Asian) to those from
a French cohort showed that at any given CD4 percentage, Asians had lower CD4 counts, as
compared to their Caucasian counterparts.9 Furthermore, another study which included
patients from the TAHOD and the Australian HIV Observational Database (AHOD) cohorts,
suggested that Asians have slightly lower CD4 count response after starting combination
antiretroviral therapy (cART), as compared to Caucasians, even after accounting for baseline
CD4 counts.10 These findings give rise to the question of whether a given low CD4 count
implies a different magnitude of the risk of opportunistic infections or death in Asian and
Caucasian HIV-infected individuals.3 If prognostic significance of a given level of CD4
count is found to be different between the 2 populations, it would imply that the CD4
thresholds defined on Caucasian populations may not be applicable to Asian populations.

In the present study, we model the relationship between CD4 counts and AIDS or death and
examine for possible heterogeneity in this relationship between the Asian and Caucasian
populations. We use data from the TAHOD and AHOD, both being large prospective
cohorts from the Asia-Pacific region, founded on similar methodology and with well-
validated clinical endpoints.11,12

Methods
Study Population

The Treat Asia and Australian HIV Observational databases (TAHOD and AHOD,
respectively) are clinical cohort studies of patients with HIV infection in Asia and Australia,
respectively, as a part of International Epidemiologic Databases to Evaluate AIDS initiative.
Both the cohorts have similar methodologies, which have been published elsewhere.11,12

Briefly, prospective data collection for TAHOD commenced in 2003, with retrospective data
provided where available. In TAHOD, data are collected from 17 clinical sites in Asian
region. Written consent was not a requirement of sites in TAHOD unless required by the
site’s local ethics committee because data are collected in an anonymous form. Prospective
data collection for AHOD commenced in 1999, with retrospective data provided where
available. Data for AHOD are collected from 27 clinical sites throughout Australia,
including hospitals, sexual health clinics, and general medical practices. Written, informed
consent is obtained from all patients recruited to AHOD at the time of enrolment. Ethical
approval for both TAHOD and AHOD was obtained from the University of New South
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Wales, Sydney, Australia, and all other relevant institutional review boards. All TAHOD
and AHOD study procedures were developed in accordance with the revised 1975 Helsinki
Declaration Data for both cohorts are transferred electronically to the National Centre in
HIV Epidemiology and Clinical Research (NCHECR) every March and September and
include the same set of core variables. All data are subject to standardized quality control
procedures.

For this analysis, we included patients recruited to the TAHOD, and the AHOD, whoever
started cART (defined as 3 or more antiretroviral drugs in combination). Ethnicity is
consistently reported in TAHOD and more than 95% are known to be Asian (29% Chinese,
25% Thai, and 14% Indian) and <1%are known to be White/Caucasian. In AHOD, ethnicity
is inconsistently available (known in about 48% of patients, n = 1103). Where available,
greater than 90% are known to be Caucasians in AHOD. HIV seroconversion surveys in
Australia consistently report White/Caucasian ethnicity at greater than 80%.13,14 We
therefore assume that AHOD largely represents a Caucasian population. We defined study
entry date as later of cohort entry date or cART start date. Patients were also required to
have at least one follow-up visit after the study entry date.

Study Endpoints
The primary endpoint of this study was a combined endpoint of progression to newly
diagnosed AIDS-defining illness or death from any cause. The definition of AIDS diagnosis
was adapted using a modified version of the revised 1993 CDC case definition for AIDS,15

excluding CD4 counts less than 200/mm3. The secondary endpoint was all-cause mortality.
We considered patients with no contact for at least 12 months prior to March 31, 2009 (the
censorship date), who were not known to meet the study endpoints, to be lost to follow-up
(LTFU). Follow-up data were censored at the first of: lost to follow-up or the censorship
date.

Statistical Analysis
We compared the baseline data between the TAHOD and AHOD cohorts using Mann-
Whitney Rank sum test or Student t-test for continuous variables and chi-square test for
categorical variables. For the follow-up analysis, we used CD4 count/mm3 and HIV RNA
load copies/mL as time-updated variables, lagged by 3 months (ie, not updated until 3
months even if a more recent value was measured) since a clinical event may influence the
latest (most recent) values. We then calculated incidence of AIDS or death and all-cause
mortality in each cohort, stratified by latest CD4 counts (lagged by 3 months and
categorized as <50, 50–100, 100–200, 200–350, 350–500, and >500 cells/mm3). We used
Cox regression models with time-updated variables to model the relationship between latest
CD4 count lagged by 3 months (categorized as above) and each of the endpoints. To
examine for heterogeneity in this relationship between the 2 cohorts, we included an
interaction term, as a product of cohort (TAHOD/AHOD) and latest CD4 counts lagged by 3
months. Models were a priori adjusted for fixed covariates, including cohort (TAHOD/
AHOD), gender, hepatitis B and C coinfection (defined as HBV surface antigen and HCV
antibody positive, respectively), HIV exposure category (homosexual contact± Intravenous
drug user [IDU], IDU ± heterosexual, heterosexual, and other), and prior AIDS; and time-
updated covariates including HIV RNA category lagged by 3 months (categorized as <500,
500–10 000, and >10 000 copies/mL), age, on or off cART, calendar year (categorized as
earlier than 2000, 2000–02, 2002–04, 2004–06, 2006–08, and later than 2008) and new
AIDS (for mortality endpoint only). For all time-updated variables, missing data were
imputed by carrying forward (but not backward) the last observation, till the last follow-up
date. The proportional hazard assumption for cohort variable and each of the endpoints,
assessed by Schoenfeld residuals test, was not found to be violated.
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We conducted the following sensitivity analysis: (1) Since the rate of LTFU in those with
CD4 counts <50 cells/mm3 was found to be different between TAHOD and AHOD, we used
the method suggested by Egger et al,16 to assess the possible impact of differential pattern in
LTFU. First, we calculated the mortality rate in those who remained in follow-up with latest
CD4 counts <50 cells/mm3 in TAHOD. We assumed the mortality rate of 40% (95% CI
33%–48%) in LTFU patients from TAHOD with latest CD4 counts <50 cells/mm3.17 We
then calculated the overall mortality in this group weighted by the proportion LTFU and not
LTFU, which is presented in Figure 2b; (2) Since AHOD tend to have laboratory
measurements more frequently, we adjusted the frequency of CD4 count and HIV RNA
measurements in AHOD to mirror TAHOD, by excluding the every second measurement in
AHOD; (3) censoring tuberculosis-related AIDS diagnosis or deaths with tuberculosis as an
underlying cause; (iv) using latest (time-updated) CD4 counts and HIV RNA levels, without
lagging (ie, using the most recent measurements); and (v) including only those from AHOD
with known Caucasian ethnicity.

Data were analyzed using Stata version 10 (Stata Corporation, College Station, Texas).

Results
Patient Characteristics at Study Entry

A total of 5668 patients (3356 from TAHOD and 2312 from AHOD) were included in the
analysis, contributing 23 144 person years of follow-up (PYFU). The patient characteristics
at study entry in TAHOD and AHOD are shown in Table 1. Participants from TAHOD were
more likely than those from AHOD, respectively, to be: younger (mean age in years: 38 vs.
43), female (28.6% vs. 5.8%), report as heterosexually acquired infection (69.3% vs. 9.2%),
have hepatitis B coinfection (7.1% vs. 5.1%), prior AIDS (46.8% vs. 20.3%), detectable
HIV RNA load (52% vs. 40.6%), lower median CD4 count (259 cells/mm3 vs. 432 cells/
mm3), less time spent on cART, and to be on nonnucleoside reverse transcriptase inhibitor
(NNRTI)-based regimen (75.6%vs 48.7%). Also, a higher proportion of TAHOD
participants had missing hepatitis B and C coinfection status (Table 1).

CD4 Count and Risk of AIDS or Death in TAHOD and AHOD
There were a total of 382 AIDS or death events in TAHOD (incidence rate per 100 PYFU:
4.06, 95% CI: 3.68–4.50) and 305 events in AHOD (incidence rate per 100 PYFU: 2.39,
95% CI: 2.13–2.67). Incidence rates of AIDS or death, stratified by latest CD4 count (lagged
by 3 months), in TAHOD and AHOD are plotted in Figure 1a. At any given CD4 count
category, the rates of AIDS or death were found to be similar between TAHOD and AHOD,
except in lowest category (<50 cells/mm3), where TAHOD tended to have lower rate
(Figure 1a).

In the multivariable model (Table 2), the risk of AIDS or death increased with decreasing
CD4 counts. There was no statistically significant interaction by cohort (TAHOD/AHOD)
and time-updated CD4 count category (lagged by 3 months) in predicting AIDS or death (P
= .256 for the interaction term) (Table 2). Among the other covariates included in the model,
age, HIV RNA, hepatitis B and C coinfection, and prior AIDS were associated with higher
risk and being on cART was associated with lower risk of AIDS or death (data not shown).

CD4 Count and Risk of All-Cause Mortality in TAHOD and AHOD
There were a total of 135 deaths in TAHOD (incidence rate per 100 PYFU: 1.36, 95% CI:
1.15–1.61) and 206 deaths in AHOD (incidence rate per 100 PYFU: 1.56, 95% CI: 1.36–
1.78). Rates of death in TAHOD and AHOD, stratified by latest CD4 count (lagged by 3
months), are plotted in Figure 1b. Similar to the AIDS or death endpoint, the mortality rates
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were found to be similar between TAHOD and AHOD at any given CD4 count category,
except in lowest category (<50 cells/mm3), where TAHOD tended to have lower rate
(incidence-rate: 12, 95% CI: 9.2–17) as compared to AHOD (incidence-rate: 21.5, 95% CI:
16–28.7), per 100 PYFU (Figure 1b).

In the multivariable model (Table 3), the risk of death increased with decreasing CD4
counts. Overall risk of death in the adjusted model (excluding the interaction term) was
similar between TAHOD and AHOD (HR for TAHOD vs AHOD: 0.84, 95% CI: 0.53–
1.33). Similar to the AIDS or death endpoint, there was no statistically significant
interaction by cohort (TAHOD/AHOD) and time-updated CD4 count category (lagged by 3
months) in predicting death (P = .254 for the interaction term; Table 2). The other predictors
associated with increased risk of death included age, HIV RNA, hepatitis B and C
coinfection, and prior AIDS (data not shown).

Loss to Follow-Up in TAHOD and AHOD and Its Impact on Mortality Estimates
The risk of both the endpoints, AIDS or death and all-cause mortality, tended to be lower in
TAHOD in the lowest CD4 category (<50 cells/mm3). Since this was unexpected, we
examined for possible differential patterns in loss to follow-up.

A total of 727 patients from TAHOD and 618 patients from AHOD were lost to follow-up,
at the rate of 7.33 (95% CI: 6.81–7.88) and 4.67 (95% CI: 4.31–5.05), per 100 PYFU,
respectively. To investigate the possibility that the patients with severe disease were more
likely to be lost to follow-up in TAHOD, we compared the rates of loss to follow-up,
stratified by latest CD4 count (lagged by 3 months), between TAHOD and AHOD, as
illustrated in Figure 2a. The rates of loss to follow-up tended to be markedly higher in
TAHOD as compared to AHOD in the lowest CD4 count category (Figure 2a). The loss to
follow-up rate for TAHOD and AHOD patients with last knownCD4 count (lagged by 3
months) <50 cells/mm3 was 13.90 (95% CI: 10.03–19.28) and 3.03 (95% CI: 1.44–6.36),
per 100 PYFU, respectively.

The mortality in those who remained in the follow-up in TAHOD, with latest CD4 count
<50 cells/mm3, was found to be 16 per 100 PYFU (or 16%). After adjusting for assumed
mortality in the LTFU group, the overall mortality rate in TAHOD with latest CD4 counts
<50 cells/mm3 was estimated to range from 18% to 20%, which is similar to 21.5% reported
for AHOD in the same CD4 count category (Figure 2b).

Other Sensitivity Analyses
Results from all of the other sensitivity analyses were broadly similar (Figure 3). Censoring
tuberculosis-related AIDS diagnosis or deaths with tuberculosis as an underlying cause (n =
180 in TAHOD and 4 in AHOD) slightly increased the difference in absolute risk of AIDS
or death at lowest CD4 count category (lagged by 3 months) between TAHOD and AHOD
(Figure 3); since tuberculosis was more common in TAHOD in lowest CD4 category. Also,
the hazard of AIDS or death in TAHOD, relative to AHOD, became closer to 1 (HR: 1.26,
95%CI: 0.88–1.80), suggesting that the overall higher rate of AIDS events in TAHOD were
largely explained by tuberculosis. More importantly, the interaction term in the multivariate
model remained nonsignificant in all of the sensitivity analyses (Figure 3) and also if only
those from AHOD with known Caucasian ethnicity were included (P = .25 for AIDS or
death).

Discussion
In this study, we examined the clinical significance of previously reported interethnic
variations in the CD4 count between Asian and Caucasian populations. We found that the
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prognostic significance of the CD4 count, in terms of AIDS or death and all-cause mortality,
was not found to vary between Asian and Caucasian HIV-infected individuals. In other
words, a given low CD4 count level engenders a similar magnitude of risk of AIDS or death
and all-cause mortality in the 2 populations.

The TAHOD patients tended to have lower rates of AIDS or death and all-cause mortality at
very low CD4 counts (<50 cells/mm3), possibly suggesting that Asian populations may have
some survival advantage at low CD4 counts. However, we believe these findings are a result
of differential rate of loss to follow-up between cohorts, as patients with TAHOD having
lower CD4 counts were more likely to be lost to follow-up than patients with AHOD.
Higher rate of loss to follow-up in those with severer disease has previously been reported
from other cohorts in low-income countries.17–19 Our sensitivity analyses showed if we
adjusted for this potential excess of events in those who were LTFU, then the rates in
TAHOD tend to be more similar to that in AHOD (Figure 2b). Also, in the multivariate
model, the cohort type was not found to be an effect modifier of CD4 counts, suggesting that
other factors in the model may have explained this difference. Lastly, even if there is a true
difference in risk of endpoints between TAHOD and AHOD, it is unlikely to be clinically
significant, as cART initiation or modification would be indicated at these low CD4 counts,
irrespective of the magnitude of the risk.

A study on an Ethiopian cohort, an ethnicity known to have lower CD4 counts compared
with Caucasians, suggested that the lower preseroconversion CD4 counts (ie, lower CD4
counts in healthy state) do not imply shorter survival times in Ethiopians, presumably
because of slower decline in CD4 counts.20 Further, the previously reported differences in
CD4 counts between HIV-infected Asians and Caucasians were only significant at higher
CD4 percentages, where clinical events are less likely to occur.9 In addition, mortality rates
in Asian (and African populations who are known to have lower CD4 counts in HIV-
negative individuals) are reported to approach those in Caucasian populations within few
months after cART initiation.19,21,22 Our findings support these observations, which
collectively suggest that the ethnicity may not be an important factor and the CD4 thresholds
defined for Caucasian HIV-infected populations should be broadly appropriate for Asian
HIV-infected populations. Although 2 studies from Hong Kong suggested that lower CD4
thresholds for cART initiation may be appropriate among Asian populations, these studies
were limited by small sample size and a smaller number of clinical endpoints (<30 in both
studies).23,24 Our data do not support the need for different thresholds for the 2 populations.

This comparison between Asian and Caucasian populations was performed on treated HIV-
infected individuals and may have limited generalizability to untreated HIV-infected
individuals. Further, our cohort (especially TAHOD) may represent a selected group who
has survived the initial few months on cART, as mortality is known to be higher in patients
from low-income countries in first 3 to 4 months of treatment, as compared to those from
high-income countries.19,22 However, this increased mortality in earlier months of cART is
due mainly to comorbidities, cART toxicities, lack of access to health care, and the immune
reconstitution inflammatory syndrome (IRIS).19,22,25–28 Consequently, our analysis is
protected from confounding by these factors and is likely to represent the true risk of
endpoints at various CD4 strata. Further, we also performed sensitivity analysis by
censoring tuberculosis-related events, as tuberculosis is known to be more prevalent in
Asian countries29 and is a common form of IRIS.25,28 The results from sensitivity analyses
were largely similar.

There were a few other limitations to our analysis. Firstly, the 2 populations are highly
heterogeneous, including different treatment patterns, and our multivariable models may not
have accounted for all factors. Ideally, such a comparison should be performed between
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Caucasians and Asians who are raised in Western countries. Also, ascertaining of ethnicity
is incomplete in AHOD and it is likely that there may be some patients of Asian ethnicity in
the AHOD, possibly resulting in misclassification. However, where ethnicity is recorded in
AHOD, more than 90% are Caucasians and also, sensitivity analysis with only those AHOD
patients with known Caucasian ethnicity yielded similar results. Further, we did not account
for different subtypes of HIV-1 that may be prevalent in the 2 cohorts.30 However, there is
little evidence of subtype differences in disease progression or response to cART.31,32

Second, we did not divide Asian ethnicity into its various subtypes (eg, Indians, Thai,
Chinese, etc), to avoid loss of power. However, this is unlikely to influence our results as
CD4 counts are known to be similar among various Asian populations.5,6,33 Third, hepatitis
coinfection status was missing from a significant proportion of TAHOD participants, which
is especially important as hepatitis C coinfection is known to be responsible for significant
mortality in HIV/HCV coinfected population.34,35

The study has several strengths. Firstly, this is a prospective study including a large group of
patients on a variety of antiretroviral agents followed for a prolonged period of time. Also,
we analyzed the broad endpoints of AIDS or death and all-cause mortality, which include
non-AIDS deaths; as recent data suggest that latest CD4 counts are associated with risk of
non-AIDS events.36–38 Lastly, use of data from 2 observational cohort studies founded on
the same methodology is a major strength of our study, reducing the likelihood of
confounding due to methodological differences.

In summary, the risk of AIDS or death and all-cause mortality at any given CD4 count strata
was not found to vary between Asian and Caucasian populations. These findings suggest,
albeit indirectly, that the CD4 thresholds defined on Caucasian populations are broadly
appropriate in Asian populations. Further, these findings provide an appropriate evidence
base on Asian populations for the CD4 count thresholds recommended for initiating cART
and prophylaxis for opportunistic infections.
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Figure 1.
Incidence rates per 100 person years of (a) AIDS or death and (b) all-cause mortality by
latest CD4 count per mm3 (lagged by 3 months) in TREAT Asia HIV Observational
Database (TAHOD) and Australian HIV Observational Database (AHOD). Error bars
represent 95% confidence intervals.
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Figure 2.
a, Rate of loss to follow-up, per 100 person years, by last known CD4 count per mm3

(lagged by 3 months), in TREAT Asia HIV Observational Database (TAHOD) and
Australian HIV Observational Database (AHOD). Error bars represent 95% confidence
intervals. b, Overall estimated all-cause mortality rate in TAHOD (with latest CD4 count
<50 cells/mm3), after accounting for assumed mortality rates in those who were lost to
follow-up (LTFU), and the comparison with observed rate in AHOD. The higher the
assumed mortality in LTFU patients, the similar are the mortality rates between TAHOD
and AHOD. Error bars represent 95% confidence intervals.
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Figure 3.
Incidence rate of AIDS or death (left vertical panel) and all-cause mortality (right vertical
panel), by latest CD4 count (cells/mm3), in TREAT Asia HIV Observational Database
(TAHOD) and Australian HIV Observational Database (AHOD). *P value is for the
interaction term (product of cohort [TAHOD/AHOD] and categorized CD4 count lagged by
3 months), obtained in the multivariate models predicting respective endpoint, adjusted for
same covariates as listed in Tables 2 and 3. The data are when (a) every second time-
dependent CD4 count excluded in AHOD; (b) censoring tuberculosis-related AIDS
diagnosis or deaths with tuberculosis as an underlying cause; and (c) using latest (time-
updated) CD4 counts and HIV RNA levels, without lagging (ie, using the recent most
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measurements). The latest CD4 counts were lagged by 3 months in (a) and (b). Error bars
represent 95% confidence intervals.
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Table 1

Patient Characteristics at Study Entry

Characteristics
TAHOD,
n = 3356 n (%)

AHOD,
n = 2312 n (%)   Pa

Age (years)

    Mean     38     43 <.001

    <30   565 (16.8)   154(6.6) <.001

    30–40 1564 (46.6)   852 (36.8)

    40–50   838 (25.0)   800 (34.6)

    50–60   274 (8.1)   376 (16.3)

    >60   115 (3.4)   130 (5.6)

Sex

    Male 2393(71.3) 2171(93.9) <.001

    Female   960 (28.6)   134 (5.8)

    Transgender       3 (0.09)       7 (0.3)

HIV exposure category

    Homosexual contact ± IDU    652 (19.4) 1891 (81.8) <.001

    IDU ± heterosexual    123 (3.7)     56 (2.4)

    Heterosexual  2326 (69.3)    212 (9.2)

    Other    248 (7.4)    127 (5.5)

    Missing       7 (0.2)      26 (1.1)

Hepatitis B coinfection

    Negative 2024 (60.3) 1823 (78.8) <.001

    Positive   239 (7.1)   119 (5.1)

    Missing/never tested 1093 (32.5)   370 (16.0)

Hepatitis C coinfection

    Negative 1817 (54.1) 1782 (77.0) <.001

    Positive   191 (5.7)   273 (11.8)

    Missing/never tested 1348 (40.2)   257 (11.1)

    HIV RNA <500 copies/mL 1615 (48.1) 1373(59.4) <.001

    Prior AIDS at study entry 1825 (46.8)   511 (20.3) <.001

    Median CD4 count per mm3 (IQR)   259 (144–399)   432 (262–640) <.001b

ART Class at baseline

    NRTI 3192 (95.1) 2030 (87.8) <.005

    NNRTI 2549 (75.6) 1126 (48.7)

    PI   760 (22.6)   971 (42.0)

    Other       9 (0.3)     20 (0.9)

    Median duration of cART in months (IQR)     13 (2.3–30.3)     32 (10.3–45.6) <.001b

a
Comparison by t-test for continuous variables and the χ2 test for noncontinuous variables.

b
Comparison by Wilcoxon rank-sum test.
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Abbreviations: TAHOD, TREAT Asia HIV Observational Database; AHOD, Australian HIV Observational Database; IDU, Intravenous drug user;
IQR, inter-quartile range; CD4 count refers to CD4 T-cell count; ART, antiretroviral therapy; NRTI, nucleoside reverse transcriptase inhibitor;
NNRTI, non-nucleoside reverse transcriptase inhibitor; PI, protease inhibitor.
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Table 2

Adjusted Analyses for AIDS or Death

Parameters
Adjusted Analysisa

HR 95% CI P

Latest CD4 count per mm3 (lagged by 3-months) >500 Reference

350–500 1.43 1.00–2.05   .05

200–350 2.02 1.42–2.86 <.001

100–200 3.07 2.03–4.66 <.001

50–100 5.35 3.19–8.97 <.001

<50 15.44 10.34–23.08 <.001

Cohort AHOD Reference

TAHOD 1.53 0.92–2.55 0.100

Interaction termb 0.256b

Abbreviations: HR, Hazard ratio; TAHOD, TREAT Asia HIV Observational Database; AHOD, Australian HIV Observational Database; CD4
count refers to CD4 T-cell count.

a
Models were a priori adjusted for fixed covariates, including cohort (TAHOD/AHOD), gender, hepatitis B and C coinfection, HIV exposure

category, and prior AIDS; and time-updated covariates including HIV RNA category lagged by 3 months (categorized as <500, 500–10 000, and
>10 000 copies/mL), age, on or off cART, calendar year (categorized as earlier than 2000, 2000–2002, 2002–2004, 2004–2006, 2006–2008, and
later than 2008) and new AIDS (for mortality endpoint only).

b
P value is for the interaction term (product of cohort [TAHOD/AHOD] and categorized CD4 count lagged by 3 months), obtained in the adjusted

model predicting respective endpoint. Excluding the interaction term from the multivariable model changes the HR for cohort (TAHOD vs.
AHOD) to 1.43 (95% CI: 1.02–2.00) for AIDS or death and 0.84 (95% CI: 0.53–1.33) for all-cause mortality.
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Table 3

Adjusted Analyses for All-Cause Mortality

Parameters
Adjusted Analysisa

HR 95% CI P

Latest CD4 count per mm3 (lagged by 3-months) >500 Reference

350–500 1.36 0.83–2.19   .212

200–350 2.44 1.58– 3.77 <.001

100–200 3.81 2.30–6.31 <.001

50–100 4.11 1.94–8.69 <.001

<50 21.56 13.12–35.45 <.001

Cohort AHOD Reference

TAHOD 0.48 0.18–1.32   .157

Interaction termb   .254b

Abbreviations: HR, Hazard ratio; TAHOD, TREAT Asia HIV Observational Database; AHOD, Australian HIV Observational Database; CD4
count refers to CD4 T-cell count.

a
Models were a priori adjusted for fixed covariates, including cohort (TAHOD/AHOD), gender, hepatitis B and C coinfection, HIV exposure

category, and prior AIDS; and time-updated covariates including HIV RNA category lagged by 3 months (categorized as <500, 500–10,000, and
>10,000 copies/mL), age, on or off cART, calendar year (categorized as earlier than 2000, 2000–02, 2002–04, 2004–06, 2006–08, and later than
2008) and new AIDS (for mortality endpoint only).

b
P value is for the interaction term (product of cohort (TAHOD/AHOD) and categorized CD4 count lagged by 3-months), obtained in the adjusted

model predicting respective endpoint. Excluding the interaction term from the multivariable model changes the HR for cohort (TAHOD vs.
AHOD) to 1.43 (95% CI: 1.02–2.00) for AIDS or death and 0.84 (95% CI: 0.53–1.33) for all-cause mortality.
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