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New indicators for delay in initiation of antiretroviral treatment:

estimates for Cameroon

Jacques DA Ndawinz,? Xavier Anglaret,” Eric Delaporte,© Sinata Koulla-Shiro,? Delphine Gabillard,® Albert Minga,®
Dominique Costagliola® & Virginie Supervie®

Objective To propose two new indicators for monitoring access to antiretroviral treatment (ART) for human immunodeficiency virus (HIV);
(i) the time from HIV seroconversion to ART initiation, and (ii) the time from ART eligibility to initiation, referred to as delay in ART initiation.
To estimate values of these indicators in Cameroon.

Methods We used linear regression to model the natural decline in CD4+ T-lymphocyte (CD4+ cell) numbers in HIV-infected individuals
over time. The model was fitted using data from a cohort of 351 people in Céte d'Ivoire. We used the model to estimate the time from
seroconversion to ART initiation and the delay in ART initiation in a representative sample of 4154 HIV-infected people who started ART in
Cameroon between 2007 and 2010.

Findings In Cameroon, the median CD4+ cell counts at ART initiation increased from 140 cells/pl (interquartile range, IQR: 66 to 210)
in 2007-2009 to 163 cells/ul (IQR: 73 to 260) in 2010. The estimated average time from seroconversion to ART initiation decreased from
10.4 years (95% confidence interval, Cl: 10.3 to 10.5) to 9.8 years (95% Cl: 9.6 to 10.0). Delay in ART initiation increased from 3.4 years (95%
Cl:3.1t03.7) to 5.8 years (95% Cl: 5.6 t0 6.2).

Conclusion The estimated time to initiate ART and the delay in ART initiation indicate that progress in Cameroon is insufficient. These
indicators should help monitor whether public health interventions to accelerate ART initiation are successful.

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

Introduction

Early initiation of antiretroviral treatment (ART) is needed
to reduce morbidity and mortality from human immuno-
deficiency virus (HIV) infection and to reduce HIV trans-
mission.”” The CD4+ T-lymphocyte (CD4+ cell) threshold
for ART eligibility in World Health Organization (WHO)
guidelines have changed several times. In 2006, HIV-infected
individuals with 200 CD4+ cells/uL or less were eligible for
ART. In 2010, 350 cells/uL was the threshold. In 2013, the
threshold was raised to 500 cells/pL, but the guidance was to
prioritize individuals with advanced HIV disease or less than
350 cells/pL.>~

These changes in ART eligibility coincided with rapid
scaling-up of ART in low- and middle-income countries.
In sub-Saharan Africa, the number of people receiving ART
increased from 100000 in 2003 to 9.0 million in 2013.° Be-
tween 2006 and 2011, the median CD4+ cell count increased
from 238 to 286 cells/pL at enrolment into care and from 125
to 185 cells/pL at ART initiation.”* Thus, many people living
with HIV started ART below the WHO-recommended CD4+
cell count threshold, which indicates a gap between ART
guidelines and reality.

Measuring this gap at the population level and its changes
over time is important to effectively monitor and evaluate
programmes aimed at reducing late ART initiation. Gener-
ally, the timeliness of ART initiation is assessed by analysing
the distribution of CD4+ cell counts at ART initiation and
access to ART is measured by ART coverage, defined as the

number of individuals receiving ART among those eligible.’
However, these indicators do not quantify the time between
becoming HIV-infected and the actual ART initiation nor do
they measure how much time is lost between the moment -
usually unobserved — when HIV-infected people reach the
ART eligibility threshold and when they actually start receiving
ART. Here, we propose two new population-level indicators
to measure these times among HIV-infected people initiating
ART: (i) the time from HIV seroconversion - i.e. the time at
which the body produces detectable antibodies to HIV - to
ART initiation; and (ii) the delay in ART initiation, i.e. the time
between eligibility for ART and initiation of ART. To give an
example, we estimated these indicators for Cameroon, where
ART became freely available in May 2007 and the number of
people living with HIV and receiving ART increased from
17000 in 2005 to 132000 by the end of 2013.°

Methods
Data sources

Our approach requires two data sets. First, data on CD4+ cell
counts at ART initiation among individuals who are represen-
tative of the population of interest. Second, data on the natural
history of the CD4+ cell count decline during HIV infection.

The first data set was obtained from a survey conducted
in a representative sample of 55 HIV-care facilities in Camer-
oon. The design of this survey has been described elsewhere."
Briefly, the medical records of 4154 people older than 15 years,
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living with HIV and who started ART
in the month of October in the years
2007-2010 were reviewed to obtain
sociodemographic and CD4+ cell count
data, including gender, age at ART ini-
tiation, date of ART initiation and CD4+
cell count before ART initiation. Most
participants were women (2829, 68.1%),
and median age at ART initiation was
35 years (Table 1).

The second data set can be obtained
from an observational cohort including
individuals with a known or reliably es-
timated date of HIV seroconversion and
repeated measurements of the CD4 cell
count over time. As there was no such
cohort study in Cameroon, we used data
from a cohort of blood donors who had
documented seroconversion between
donations in Cote d’Ivoire (ANRS 1220
Primo-CI study)."""* Blood donors had
been invited to participate if they met
the following criteria: diagnosed with
HIV during a blood donation; HIV-
seronegative at the preceding donation;
less than 36 months had elapsed since
seroconversion. The date of serocon-
version was estimated as the midpoint
between the last negative and the first
positive HIV test. We used data on 351
cohort participants in our analyses, with
3037 CD4+ cell count measurements
before ART initiation or death; CD4+ cell
counts obtained more than 10 years after
seroconversion were discarded to avoid a
selection bias for slow progressors. Me-
dian age at seroconversion was 28.8 years
and 60.7% (213) were men (Table 2).

The median time between the last
negative and first positive HIV test was
8.5 months and the median time from
seroconversion to inclusion into the
cohort was 9.0 months. The median
CD4+ cell count at cohort inclusion was
450 cells/uL and the median number of
CD4+ cell measurements per individual
was eight.

Blood samples from the partici-
pants were collected at inclusion into the
cohort and every six months thereafter
to measure the CD4+ cell count.

Analyses

The analysis was completed in three steps.
First, we modelled the natural decline in
CD4+ cell counts in HIV-infected indi-
viduals who had not yet received ART, us-
ing data from the seroconversion cohort.
Second, we used the model to estimate
the average time from seroconversion to
eligibility for ART in this cohort. Third,
we used the model and data on CD4+ cell
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Table 1. Characteristics of people living with HIV who started antiretroviral treatment,
and had a measure of (D4+ cell count at treatment initiation, Cameroon

2007-2010
Characteristic People who started ART
n=4154

Number of women (%) 2829 (68.1)
Median age at ART initiation, years (IQR) 35.0 (29.0t0 43.0)
Median CD4+ cell count at ART initiation, cells/pL (IQR)
2007-2009

All 140 (66 to 210)

Women 147 (73 t0 215)

Men 123 (53 to 198)
2010

All 163 (73 to 260)

Women 170 (78 to 263)
Men 147 (69 to 239)

ART: antiretroviral therapy; HIV: human immunodeficiency virus; IQR: interquartile range.
Notes: People included in the study were older than 15 years and started ART in the month of October each
year. The ART eligibility threshold was 200 cells/uL in 2007-2009 and 350 cells/uL in 2010.

Table 2. Characteristics of ANRS 1220 Primo-Cl cohort participants in Cote d’lvoire

Characteristic Cohort participants
n=351
Number of women (%) 138(39.3)
Median age at seroconversion, years (IQR) 28.8(24.510344)
Median time between last negative and first positive HIV test, 8.5 (3.410203)

months (IQR)

Median time between estimated date of seroconversion and cohort

inclusion, months (IQR)

Median CD4+ cell count at cohort inclusion, cell/uL (IQR)
Median number of CD4+ cell count measurements (IQR)
Median time between two consecutive CD4+ cell count

measurements, months (IQR)
Median cohort follow-up, years (IQR)

9.0 (4910 18.9)

450 (31310 612)
8.0(3.0to0 13.0)
6.0(59106.1)

56(3.6108.2)

HIV: human immunodeficiency virus; IQR: interquartile range.

Data sources: ANRS 1220 Primo-Cl."""

counts at ART initiation in Cameroon
to estimate the average time between
seroconversion and ART initiation in
Cameroon. Then, we calculated the delay
in ART initiation in Cameroon by sub-
tracting the average time between HIV
seroconversion and ART eligibility from
the average time between HIV serocon-
version and ART initiation.

We first used a linear mixed model*
to describe the natural decline in CD4+
cell numbers in ART-naive HIV-infected
individuals with estimated dates of HIV
seroconversion and repeated measure-
ments of the CD4+ cell count over time.
To take into account the correlation of
repeated measurements in a given in-
dividual, the parameters were allowed
to vary from one individual to another
through a random intercept and slope.
CD4+ cell count data were square-root

transformed to normalize their distri-
bution.'” The model equations are as
follows:

JCD4, =\[CD4,, + .1, +¢,

CD4,, =a,+ X+t O X, + b,

Bi=5, +:lei/1 +"'+ﬁkxi/'k +b,

(1

where CD4,j is the CD4+ cell count
measured at the jth visit of the ith indi-
vidual, CD4,; is the estimated CD4+ cell
count at HIV seroconversion, defined
as time 0 in the model; 3, is the CD4+
cell count slope; £, is the interval from
the estimated date of seroconversion to
the jth visit; and ¢, is the residual error.
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Both the CD4+ cell count at sero-
conversion and the CD4+ slope may be
influenced by covariates. x,, represents
the kth covariate; «, and 3, are respec-
tively the fixed-effect intercept and
slope for the kth covariate; «,and 3, are
respectively the baseline intercept and
slope; and b,, and b, are respectively
the random intercept and slope for the
ith individual.

&, b, and b, were assumed to be
normally distributed. The correlation
between individual CD4+ cell counts
at seroconversion and subsequent in-
dividual slopes was handled through
an unstructured covariance matrix of
random effects.

From Equation (1), we derived the
time from seroconversion to any given
CD4+ cell count:

JCD4, - E(\[cD4,)
E(B,)

2

where CD4 is a given CD4+ cell count,
E( CD4,) and E(f3,,) are expected values
of V CD4,, (the square root of the CD4+
cell counts at seroconversion) and 3,
(rate of CD4+ cell count decline) ob-
tained by fitting Equation (1) to data
from seroconverters.

Second, we used Equation (2), to
calculate, for each seroconverter, the
time from seroconversion to specified
CD4+ count thresholds. From these
individual times we calculated the aver-
age time from seroconversion to ART
eligibility.

Third, we calculated the time from
seroconversion to ART initiation, us-
ing Equation (2), we need to know the
CD4+ cell count at ART initiation, the
CD4+ cell count at HIV seroconver-
sion and the average rate of CD4+ cell
count decline. Many HIV-infected
individuals starting ART have only one
available CD4+ cell count before ART
initiation, because they are already
eligible for ART when HIV infection is
diagnosed. Thus, the CD4+ cell count
at seroconversion and the rate of CD4+
cell count decline are both unknown.
We generated the values of these two
parameters for each HIV-infected
individual starting ART by using data
from seroconverters.'"'? Specifically, for
each individual included in the survey
conducted in Cameroon, we simulated

200 sets of CD4+ cell count values at
seroconversion and rates of CD4+ cell
count decline, as follows. Square-root
transformed values of the CD4+ cell
count at HIV seroconversion and CD4+
cell count slopes in ANRS 1220 Primo-
CI cohort participants were fitted with
a joint bivariate normal distribution."”
This distribution was used to simulate
the 200 sets of values for each surveyed
individual. Using each set of values,
along with CD4+ cell counts measured
at ART initiation and Equation (2), we
calculated, for each surveyed individual,
200 time intervals between seroconver-
sion and ART initiation. We estimated
the average time from seroconversion to
ART initiation by averaging the results
for each surveyed individual. Finally, we
calculated the delay in ART initiation.

The eligibility for ART initiation
in Cameroon was raised from 200
to 350 cells/pL in August 2010. We
therefore calculated the average time
from seroconversion to ART initiation
and delay in ART initiation using the
estimated average time from serocon-
version to 200 cells/uL for individuals
who initiated ART before August 2010.
For individuals who initiated ART after
August 2010, we used the estimated
average time from seroconversion to
350 cells/pL.

To assess the robustness of our
results, we performed sensitivity analy-
ses which considered two scenarios of
HIV virulence. First we assumed higher
virulence leading to 5% lower CD4+ cell
count at HIV seroconversion and 5%
higher CD4+ cell count slope. Second
we assumed lower virulence leading
to 5% higher CD4+ count at HIV se-
roconversion and 5% lower CD4+ cell
count slope. These assumptions were
motivated by findings that showed a 25%
decrease in the CD4+ count at serocon-
version over more than 20 years,'° while
our study only considered individuals
who initiated ART between 2007 and
2010. We compared the results from
the sensitivity analyses with the main
estimates using the Z-test. All analyses
were performed using Stata version 11.1
(StataCorp. LP, College Station, United
States of America).

Results
Model fitting

By fitting the mixed model to the sero-
converter data, we estimated that the

Bull World Health Organ 2015;93:521 —528| doi: http://dx.doi.org/10.2471/BLT.14.147892
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mean CD4+ cell count at seroconversion
was 539 cells/pL (95% confidence inter-
vals, CI: 516 to 562) and that the mean
CD4+ cell decline in the first year after
seroconversion was 53 cells/uL (95%
CI: 51 to 56). Higher CD4+ cell counts
at cohort inclusion and longer intervals
from seroconversion to cohort inclusion
were associated with higher CD4+ cell
counts at seroconversion (P<0.001;
Table 3). In addition, higher CD4+ cell
counts at cohort inclusion were associ-
ated with a more rapid CD4+ cell decline
(P=0.009; Table 3). None of the other
covariates was significantly associated
with the intercept or slope.

Time to ART eligibility

We replaced the parameters in Equa-
tion (2) with their estimates from the
previous step to calculate the time from
HIV seroconversion to ART eligibility:

t,=({/CD4, ~(12.035+0.973, +0.02CD4, )
/(=0.676—0.001CD4,, ) G)

where CD4 is the CD4+ cell count ART
eligibility threshold, t, is the estimated
number of years from seroconversion to
cohortinclusion, and CD4, is the CD4+
cell count at cohort inclusion.

The average times from seroconver-
sion to CD4+ cell counts of less than 350
and 200 cells/pL were 4.0 and 7.0 years,
respectively. The corresponding median
times were 3.8 and 7.1 years (Table 4).

Cameroon indicators

Women had a higher CD4+ cell count
at ART initiation than men (P<0.001).
The median CD4+ cell count at ART
initiation increased significantly from
123 cells/pL in 2007-2009 to 147 cells/
puL in 2010 among men, and from
147 cells/pL in 2007-2009 to 170 cells/
uL in 2010 among women.

Time to ART initiation

The estimated average time from
seroconversion to ART initiation
fell from 10.4 years (95% CI: 10.3 to
10.5) in 2007-2009 to 9.8 years (95%
CI: 9.6 to 10.0) in 2010 (Table 5); the
corresponding median times were 9.9
and 9.2 years. The time was signifi-
cantly shorter for women than men in
2007-2009 (10.2 versus 10.9 years,
P<0.01), while the difference was no

523



Research
Delay in starting antiretrovirals, Cameroon

Table 3. Influence of selected characteristics of ANRS 1220 Primo-Cl cohort participants
on the (D4+ cell count at seroconversion and its slope, as estimated from the

linear mixed model

Effect

Coefficient (95% Cl) P

Fixed effect
Square-root CD4+ cell count intercept
Baseline

D4+ cell count at cohort inclusion (per 1 cell/

ul increase)

Time from HIV seroconversion to cohort inclusion

(per one-year increase)

Square-root CD4+ cell count slope (cells/pL
decrease per year)

Baseline

CD4+ cell count at cohort inclusion (per 1 cell/

uL increase)

Time from HIV seroconversion to cohort inclusion

(per one-year increase)
Random effect
Intercept variance
Slope variance
Covariance between intercept and slope

12.035(11.358 10 12.712) <0.001°
0.020 (0.019 t0 0.021) <0.001°
0.973(0.672 t0 1.273) <0.001°
—0.676 (097210 -0.379)  <0.001°
—0.001 (-0.001 to —0.000) 0.009°
—0.065 (—0.186 t0 0.056) 0.292°
2.007 (1.390 to 2.898) <0.001°

0.525(0.394 10 0.701)
—0.165 (0430 t0 0.101)

Cl: confidence interval; HIV: human immunodeficiency virus.

@ Wald test.

® The likelihood ratio test rejected the null hypothesis that all coefficients were simultaneously equal to 0.
Note: The following variables: age at seroconversion, gender, CD4+ cell count at cohort inclusion and
time from seroconversion to cohort inclusion, were initially included in the multivariable analysis. We used
a backward stepwise selection procedure in the final model to retain only those covariates significantly

associated (P < 0.05) with the intercept and slope.

Table 4. Estimated time from HIV seroconversion to ART eligibility

HIV sero- 2010 WHO ART eligibility threshold® 2006 WHO ART eligibility threshold®

converters Mean years (95%  Median years Mean years Median years
a (IQR) (95% Q1) (IQR)

Al 40(3.7t043) 3.8(20t05.7) 7.0 (6.8107.3) 7.1(52t088)

Women 4.1 (3.6104.5) 39(221059) 7.0 (6.6107.4) 7.2(531087)

Men 40 (3.6104.3) 3.7(19105.7) 7.0 (6.7 10 7.4) 7.1(521089)

ART: antiretroviral therapy; Cl: confidence interval; HIV: human immunodeficiency virus; IQR: interquartile

range; WHO: World Health Organization.

¢ The threshold is a CD4+ cell count less than 350 cells/pL.
b The threshold is a CD4+ cell count less than 200 cells/uL.

longer significant in 2010 (9.7 versus
10.0 years, P=0.36).

Delay in ART initiation

The estimated delay in ART initiation
is shown in Table 5. Overall, the delay
increased from 3.4 years (95% CI: 3.1 to
3.7) in 2007-2009 to 5.8 years (95% CI:
5.6 t0 6.2) in 2010. Women had shorter
delays than men (3.2 versus 3.9 years
in 2007-2009, and 5.6 versus 6.0 years
in 2010).

Sensitivity analyses

The results from our sensitivity analy-
sis are shown in Table 6. Assuming a

524

5% increase in HIV virulence led to
a 1.1-1.3 year shorter average time
from seroconversion to ART ini-
tiation, corresponding to an 11-12%
decrease (P<0.0001). While assuming
a 5% decrease in HIV virulence led
to a 1.3-1.4 year longer average time,
corresponding to an 11-14% increase
(P<0.0001). In contrast, the delay in
ART initiation was not significantly
changed under the two sensitivity
analysis scenarios except for the over-
all value in 2010 (P=0.002) and the
value among women in 2010 (P < 0.05),
where we found a 9-10 % decrease
when assuming a 5% increase in HIV

Jacques DA Ndawinz et al.

virulence and a 12-13% increase
when assuming a 5% decrease in HIV
virulence.

Discussion

Delays in starting ART are lost oppor-
tunities for both the individual and the
community. Therefore expanding ART
programmes and accelerating ART initia-
tion will be important to control the HIV
epidemic. Here, we propose a method to
estimate two new population-level indi-
cators. Delay in ART initiation quantifies
the loss of opportunity for people living
with HIV. The time from HIV sero-
conversion to ART initiation quantifies
the number of years that HIV-infected
individuals were able to transmit HIV.
Our approach requires two data
sets. First, data on the natural history
of the CD4+ cell count decline during
HIV infection. Second, data on CD4+
cell counts at ART initiation among
individuals who are representative of
the population of interest. The first data
set can be obtained from the cohort of
seroconverters in a nearby country if
not available in the country of interest.
Such cohorts exist in low-, middle- and
high-income countries.'”"* The second
data set is collected in most countries,
as CD4+ cell count is an important pa-
rameter for the decisions of ART initia-
tion and clinical management,"” even in
countries implementing ART initiation
regardless of CD4+ count levels. Thus,
our approach can be used to estimate the
delay in ART initiation in most settings.
Our approach is based on two main
assumptions. First, we converted CD4+
cell counts into time since HIV serocon-
version. We assumed that individuals
with low CD4+ cell counts had been
infected with HIV longer than individu-
als with high CD4+ cell counts. This is
a reasonable assumption at the popula-
tion level. Other studies have used a
similar approach to estimate the time
from seroconversion to ART eligibility
at the population level."”'® Second, we
assumed that all HIV-infected individu-
als are eligible for ART only when the
CD4+ threshold is reached. In reality,
some individuals with symptomatic HIV
disease are eligible for ART regardless of
CD4+ cell count.” Therefore, we may
have overestimated the average time
from seroconversion to ART eligibility
and thus underestimated the delay in
ART initiation. We did not account for
people that have not yet initiated ART

Bull World Health Organ 2015;93:521-528| doi: http://dx.doi.org/10.2471/BLT.14.147892
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Table 5. Estimated time from HIV seroconversion to antiretroviral treatment initiation

and delay in antiretroviral treatment initiation, Cameroon, 2007-2010

Year of ART Time from HIV seroconversion to ART initiation Delay in ART
LA Mean years (95% Cl) Median years (IQR) it EER)
2007-2009

All 104 (10.3t0 10.5) 99 (7610 13.1) 34(3.11t037)
Women 10.2 (10.0to 10.3) 9.7 (75t012.7) 32(28t037)
Men 10.9 (106 t0 11.1) 10.6 (7910 13.8) 39(3.5t043)
2010

All 9.8 (9.6t0 10.0) 92 (6.6t0 12.7) 5.8(56106.2)
Women 9.7 (9.4 t0 10.0) 9.1 (6.6t0 12.6) 5.6 (5.2106.0)
Men 10.0 (9.6 to 10.5) 94 (6.8t012.9) 6.0(54106.6)

ART: antiretroviral therapy; Cl: confidence interval; HIV: human immunodeficiency virus; IQR: interquartile

range.

¢ The delay in ART initiation was calculated by subtracting the average time from seroconversion to ART

eligibility from the average time between HIV seroconversion and ART initiation.

Note: The ART eligibility threshold was 200 cells/uL in 2007-2009 and 350 cells/uL in 2010.

Table 6. Sensitivity analyses of estimated time from HIV seroconversion to
antiretroviral treatment initiation and delay in antiretroviral treatment
initiation, Cameroon, 2007-2010

Year of ART initiation Time from HIV seroconversion to ART Delay in ART
initiation initiation (95% Cl)
Mean years (95% Cl) Median years
(IQR)

Scenario with

increase in HIV

virulence®

2007-2009
All 9.2 (9.0t09.3)*** 86 (6510 11.6) 32(30t034)
Women 9.0 (8.81t09.1)*** 84 (65t011.3) 3.0(281t03.2)
Men 9.6 (94 t0 9.8)*** 92 (6.81t012.3) 3.6(3.4103.8)

2010
All 8.6 (8.4 10 8.9)*** 79(56t011.3) 52(49t055)*
Women 8.5(8.210 8.7)*** 78(55t011.2) 5.1(4.8t054)*
Men 8.9 (8510 9.3)*** 83(58t011.6) 55(5.0t06.0)

Scenario with
decrease in HIV

virulence®

2007-2009
All 11.8 (11.61t0 11.9)***
Women 11.6 (11.4t0 11.7)***
Men 123 (1200 12.6)***

2010
All 11.1 (109 to 11.4)***
Women 11.0 (10.7 to 11.3)***
Men 114 (109 to 11.9)***

112 (87 t0 14.8)
10.9 (8.6 to 14.4)
11.9(9.0to 15.6)

104 (7.5 to 14.4)
10.2 (74 to 14.3)
10.8 (7.8 to 14.7)

3.7(35t03.9)
3.5(33103.7)
42(39104.5)

6.5 (6.2 10 6.8)**
6.3 (59106.7)*
6.8 (6.21074)

ART: antiretroviral treatment; Cl: confidence interval; HIV: human immunodeficiency virus; IQR: interquartile

range; *P < 0.05; **P < 0.02; **P <0.0001.
@ We assumed 5% lower CD4+ count at HIV seroconversion and 5% higher CD4+ cell count slope.
® We assumed 5% higher CD4+ count at HIV seroconversion and 5% lower CD4+ cell count slope.

or those who die before ART initiation.
Furthermore, our approach does not
account for what happens after ART
initiation, such as treatment adherence.

In Cameroon, we found that the
time between HIV seroconversion and
ART initiation fell between 2007-2009
and 2010. However, the delay in ART

Bull World Health Organ 2015;93:521 —528| doi: http://dx.doi.org/10.2471/BLT.14.147892
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initiation increased during the same pe-
riod because the ART eligibility thresh-
old was lowered. We also found that
women who started ART in 2007-2009
had shorter delays than men, whereas
no significant sex difference was found
in 2010. This reflects a small sex differ-
ence in the CD4+ cell counts at ART
initiation in 2010.

Limitations

As there was no available cohort of
seroconverters in Cameroon, we used
data from a cohort in Cote d’Ivoire. HIV
type 1 (HIV-1) genetic diversity is high
in Cameroon, while in Cote d'Ivoire, the
HIV-1 CRF 02_AG variant predomi-
nates.””! However, a study conducted
in Cameroon and Senegal showed no dif-
ference in clinical progression between
patients infected with CRF 02_AG and
patients infected with other variants.”” In
addition, our estimates of the CD4+ cell
count at seroconversion and the CD4+
cell count decline are similar to those ob-
tained in other sub-Saharan countries,”
suggesting that any differences in disease
progression at the population level would
be small. Finally, it is conceivable that
HIV has become more or less virulent
over the course of the pandemic.'***
Our sensitivity analyses showed that
changes in HIV virulence affected the
average time between HIV seroconver-
sion and ART initiation, while the delay
in ART initiation was less sensitive to
assumptions about such changes.

The results from Cameroon show
that some progress has been made in
reducing late ART initiation. Changes
in ART guidelines and decentralization
of HIV care could have affected this
decrease. In particular, as new guide-
lines were introduced, patients in care
with CD4+ cell counts above 200 cells/
uL could have become eligible for ART
and thus received ART earlier. Likewise,
decentralization of HIV care could have
made ART available earlier at the rural
level.’* However, the estimated time of
approximately 10 years to initiate ART
and approximately 6 years for the delay in
ART initiation indicate that the progress is
insufficient and calls for interventions that
accelerate ART initiation in Cameroon.

In conclusion, to optimize the con-
trol of HIV infection both at individual
and community level, ART initiation
will need to accelerate to close the gap
between the WHO-recommended and
actual timing of ART initiation. The
proposed indicators should help moni-
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tor whether public health interventions
are successful in achieving these goals. ll
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Résumé

Nouveaux indicateurs pour mesurer le retard dans I'accés au traitement antirétroviral: estimations pour le Cameroun

Objectif Proposer deux nouveaux indicateurs pour évaluer I'accés au
traitement antirétroviral (TAR) contre le virus de limmunodéficience
humaine (VIH): (i) le délai entre la séroconversion au VIH et le début du
TAR, et (i) le délai entre I€ligibilité au TAR et le début du TAR, appelé
«délai écoulé avant le début du TAR». Estimer I'utilité de ces indicateurs
au Cameroun.

Méthodes Nous avons utilisé une régression linéaire pour modéliser
le déclin naturel au fil du temps du nombre de lymphocytes T CD4+
(cellule CD4+) chez les individus infectés par le VIH. Le modéle a été
concu a 'aide de données provenant d'une cohorte de 351 individus
de Cote d'Ivoire. Nous I'avons utilisé pour estimer le délai entre la
séroconversion et le début du TAR ainsi que le retard dans 'accés au
TAR sur un échantillon représentatif de 4154 individus infectés par le
VIH ayant commencé un TAR au Cameroun entre 2007 et 2010.

Résultats Au Cameroun, le taux médian de CD4+ au début du TAR
est passé de 140 cellules 140 cellules/ul (intervalle interquartile, IQR:
de 663 210) en 2007-2009 a 163 cellules/ul (IQR: de 73 a 260) en
2010. Le délai moyen estimé entre la séroconversion et le début duTAR
est passé de 10,4 années (intervalle de confiance, IC, a 95%: de 10,3 a
10,5) a 9,8 années (IC a 95%: de 9,6 a 10,0). Le retard dans I"acces au
TAR est passé de 3,4 années (IC a 95%: de 3,1a 3,7)a 58 années (IC a
95%: de 564a6,2).

Conclusion Les estimations du délai entre la séroconversion et le
débutduTAR et duretard dans I'acces au TAR indiquent que les progres
accomplis au Cameroun sont insuffisants. Ces indicateurs devraient
aider a évaluer l'efficacité des interventions de santé publique visant a
accélérer lacces au TAR .

Peslome

HoBble noKa3saTenu 3afiep>KK1 Hauana aHTUPETPOBUPYCHOI Tepanuu: oLeHKa ans KamepyHa

Llenb MNpennoxunTs Ba HOBBIX MOKa3aTena Ana KOHTPOA AOCTYMHOCTM
aHTMpeTpoBMpYyCHOM Tepanuun (APBT), npegHasHayeHHON anAa
neyeHVs BMpYyca UMMyHodedbumnTa Yenoseka (BMY): (i) Bpemsa
oT cepokoHBepcumn BMY no Havana APBT u (i) Bpema ¢ MOMeHTa
onpefenenHna COOTBETCTBIA NaLMEHTa KpUTEPHAM HasHaueHna APBT
[0 Havana Tepanuu, HasbiBaemoe 3afepKkon Hadana APBT. OueHnTb
3HaueHVA AaHHbIX Nokasatenei B KamepyHe.

MeToabl bbino CMOAENVMPOBAHO €CTECTBEHHOE CHUXEHWE C
TeyeHviem BpemeHn uncna T-numoumtos CD4+ (knetok CD4+) y
NMHOULMPOBAHHBIX BMY npy mOMOLLM NMHENHOWM perpeccMoHHON
mogenv. Moaenb KoppekTMpoBanach C UCMOb30BaHMEM [LaHHbIX
KoropTbl 13 351 yenogeka 8 Kot-a'VByape. Moaent npumeHanach
[1A OLEHK/ BPEMEHHOIO OTpe3Ka Mexay CepOKOHBepCHel 1
Hauanom APBT, a Takxe 3aaepki Hauana APBT B penpeseHTatvsHOM
Bbibopke 13 4154 BUY-nHduUmMpoBaHHbIX, HayaBwmnx APBT B

KamepyHe B nepunog mexgy 2007 1 2010 rr.

Pesynbtathl B KamepyHe mefgnaHHoe yncno knetok CD4+ B
Hauane APBT yBennumnoch ¢ 140 KNeTOK/Wn (MeXKBapTUAbHbIN
pa3max, MKP: 66-210) 8 2007-2009 rr. go 163 knetok/un (MKP:
73-260) B 2010 r. BoiABNeHHOe CpefjHee Bpems OT CePOKOHBEPCUM
10 Havana APBT cokpaTunock ¢ 10,4 roga (95% nosepuTenbHbii
nHTepsan, [M: 10,3-10,5) ao 9,8 roga (95% [W1: 9,6-10,0). 3aaepka
Hauana APBT ysenuumnacs ¢ 3,4 roga (95% AW: 3,1-3,7) go 5,8 roga
(95% V1 5,6-6,2).

BbiBopg [onyueHHble 3HaueHrA Bpemern Hadana APBT 1 3agepku
Hayana APBT yKa3blBaloT Ha HEAOCTaTOUHbIN Nporpecc B KamepyHe.
DTV nokasaTenn JOMXKHbl MOMOYb B OLEHKe YCMeWwHOoCTH
MEPONPUATUIA B 00NacTV 34PaBOOXPAHEHNS, HaNPaBAEHHbIX Ha
yckopeHvie Havana APBT.

Resumen

Nuevos indicadores de retraso en el inicio del tratamiento antirretroviral: estimaciones para Cameriin

Objetivo Proponer dos nuevos indicadores para monitorear el acceso
al tratamiento antirretroviral (TAR) para el virus de lainmunodeficiencia
humana (VIH); (i) el tiempo desde la seroconversion del VIH al inicio del
TAR, y (ii) el tiempo desde la elegibilidad del TAR al inicio del mismo,
referido como retraso en el inicio del TAR. Estimar los valores de estos
indicadores en Camerun.

Métodos Se utilizo la regresion lineal para modelizar la disminucion
natural de la cantidad de linfocitos T CD4+ (célula CD4+) en los
individuos infectados por el VIH con el tiempo. El modelo se adapté
utilizando datos de una cohorte de 351 individuos en Céte d'lvoire. Se
utilizé el modelo para estimar el tiempo entre la seroconversion y el inicio
delTARy el retraso en el inicio del TAR en una muestra representativa de
4.154 individuos infectados por el VIH que iniciaron el TAR en Camertn
entre 2007 y 2010.

Resultados En Camerun, la media del recuento de células CD4+ en
el inicio del TAR creci6 de 140 células/ul (rango intercuartilico, RIC: de
66 a 210) en 2007-2009 a 163 células/ul (RIC: de 73 a 260) en 2010. El
tiempo medio estimado desde la seroconversion hasta el inicio del TAR
descendid de 10,4 anos (intervalo de confianza, IC, del 95%: de 10,3 a
10,5) a 9,8 anos (IC del 95%: de 9,6 a 10,0). El retraso en el inicio del TAR
aumentd de 3,4 anos (IC del 95%: de 3,1 a 3,7) a 5,8 afnos (IC del 95%:
de56a6,2).

Conclusion El tiempo estimado para iniciar el TAR y el retraso en el
inicio del TAR indican que el progreso en Camerun es insuficiente. Estos
indicadores deberfan ayudara monitorizar si las intervenciones de salud
publica para acelerar el inicio del TAR son eficaces.
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