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Of 24,273 ART eligible patients who initiated ART, 12,746 (52%) had advanced HIV disease

(range across sites 44%-64%); this proportion decreased over time (61%, 56%, 50%, and 50% for 

ART initiation in 2005-2008, respectively) (Fig 3). Variability in the proportion of late initiators is 

presented in Fig. 4.

Of the 12,746 with advanced HIV at ART initiation, 36% had WHO IV (range across sites 10%-65%) 

and 64% had CD4< 100 cells/ɛLwithout evidence of WHO IV (median CD4: 49 cells/ɛL, range across 

sites 22-76 cells/ɛL) (Fig  4). 

Figure 3. Proportion and IQR (by site) of patients initiating ART with advanced HIV disease 

over time

We used data from 20 HIV care and treatment sites 

in the national HIV care and treatment program on 

patients who initiated ART during January 2005-

December 2008 (Fig 2).  A total of 24,273 known 

ART-eligible adult patients  who started  ART 

comprise the study population for this analysis. 

This analysis uses logistic regression to examine 

factors associated with advanced HIV disease at 

ART initiation, defined as CD4 count<100 cells/µL or 

WHO stage IV.

Definition of advanced HIV disease at ART 

initiation (late ART initiation)

Å CD4 count <100 cells/µL 

or

Å WHO Stage IV

In recent years, there has been a rapid scale-up of antiretroviral treatment (ART)  in sub-Saharan 

Africa and most patients initiate ART in the advanced stages of HIV disease. Patients with 

advanced HIV disease at ART initiation are less likely to respond to treatment and have an 

increased risk of early mortality,1-2 underscoring the need to gain a better understanding of the 

factors associated with advanced HIV disease at ART initiation.

In Mozambique, there are approximately 370,000 people in need of antiretroviral therapy with an 

ART coverage rate of 24% [20-31%] 3.  The country has experienced a rapid scale-up of HIV care 

and treatment programs in recent years, with the number of sites providing ART increasing from 32 

in 2005 to 211 in 2007 3.  In partnership with the Ministry of Health, the International Center  for 

AIDS Care and Treatment Programs (ICAP) at Columbia Universityôs Mailman School of Public 

Health began supporting sites in Mozambique in 2004. ICAP currently supports 47 HIV care and 

treatment facilities, 20 of which have electronic patient-level databases that had completed 

retrospective data entry as of December 31, 2008  (Fig 1).

The objective of this study is to determine factors associated with advanced HIV disease at ART 

initiation among  adults in HIV care and treatment programs in Mozambique.

Figure 2. Geographical distribution and regional HIV 

prevalence of the 20 HIV care and treatment sites 

included in the analysis
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Figure 1. Cumulative enrollment in 20 ICAP-supported HIV care and treatment 

programs in Mozambique

During January 2005 to December 2008, a total of 24,273 ART eligible patients initiated ART. Patients 

characteristics at ART initiation are described in Table 1.

Table 1. Baseline characteristics of ART eligible patients at ART initiation (N=24,273), n (%)

Inclusion criteria

ÅAdult (Ó 15 years of age) at ART initiation

ÅInitiated ART between Jan. 2005 ïDec. 2008

ÅKnown eligible to initiate ART:

ÅWHO stage IV

ÅCD4 count < 200 cells/µL

ÅWHO stage III & CD4 count between 200-

350 cells/µL

Total Late initiators Not late

initiators P-value

N=24,273 N=12,707 (52%) N=11,566 (48%)

Male sex 9,465 (39%) 5,465 (43%) 4,000 (35%) <0.0001

Age (years)

<25 2,553 (10%) 1,268 (10%) 1,285 (11%) <0.0001

25-49 19,130 (79%) 10,234 (81%) 8,896 (77%)

>50 2,590 (11%) 1,205 (9%) 1,385 (12%)

Median (IQR) 35 [28-43] 34 [28-42] 35 [28-43] 0.0009

Facility location

Rural 1,877 (8%) 872 (7%) 1,005 (9%) <0.0001

Peri-urban/town 2,447 (10%) 1,297 (10%) 1,150 (10%)

Urban 19,949 (82%) 10,538 (83%) 9,411 (81%)

Lower weight at ART initiation 

(Ò40kg vs. >40kg)
1,364 (7%) 924 (10%) 440 (5%) <0.0001

Entering care via a PMTCT program 

(vs. other)
407 (2%) 142 (1%) 265 (2%) <0.0001

Calendar Year of ART initiation:

2005 2,316 (10%) 1,402 (11%) 914 (8%) <0.0001

2006 6,168 (25%) 3,456 (27%) 2,712 (23%)

2007 8,446 (35%) 4,183 (33%) 4,263 (37%)

2008 7,343 (30%) 3,666 (29%) 3,677 (32%)

WHO stage

Stage I/II 3,952 (17%) 1,513 (12%) 2,439 (21%) <0.0001

Stage III/IV 10,520 (43%) 5,922 (47%) 4,598 (40%)

Missing 9,801 (40%) 5,272 (41%) 4,529 (39%)

CD4 count (cells/µL)*

<100 7,535 (31%) 7,535 (59%) 0 (0%) <0.0001

100-200 8,111 (33%) 1,424 (11%) 6,687 (58%)

200-349 3,961 (16%) 909 (7%) 3,052 (26%)

Ó350 809 (3%) 536 (4%) 273 (2%)

Missing 3,857 (16%) 2,303 (18%) 1,554(13%)

Median (IQR) 135 [64-196] 66 [29-112] 178 [142-226] <0.0001

Factors associated with advanced HIV at ART initiation in the multivariate analysis are  described in 

Table 2.

Figure 5. Distribution of HIV disease status at ART initiation 

for the 24,273 eligible patients

Figure 4. Variability of the proportion late ART initiators by site

Table 2. Adjusted odds ratios (AOR) from multivariate analysis of factors associated with advanced HIV at ART initiation 

(N=24,273)

Factors AOR* 95% CI

Age: >50  yrs (vs. <25 yrs) 0.78 0.69-0.89

25-49 yrs (vs. <25 yrs) 1.11 1.01-1.22

Male sex 1.45 1.37-1.55

Lower weight at ART initiation (Ò40kg vs. >40kg) 2.07 1.84-2.34

Entering care via a PMTCT program (vs. other) 0.52 0.41-0.65

Calendar Year of ART initiation: 2006 (vs. 2005) 0.82 0.73-0.91

2007 (vs. 2005) 0.75 0.67-0.83

2008 (vs. 2005) 0.77 0.69-0.86

While improvements over time were observed after the first year of ART availability, a substantial 

proportion of patients (50%) continue to initiate ART in the advanced stages of HIV disease. Given 

that some patients with advanced HIV disease may die prior to enrollment in care or prior to ART 

initiation, this may be an underestimate of the magnitude of the problem.

Men were more likely to initiate ART at advanced stages than women, and older patients were less 

likely than younger patients to initiated ART late.  Earlier enrollment into HIV care (e.g., by 

strengthening linkages with PMTCT programs and other services that diagnose patients early) may 

promote more timely ART initiation.

Future analyses investigating whether certain program-level features4, such as outreach for HIV care 

patients who miss visits or the frequency of clinical and immunologic monitoring of individuals enrolled 

in HIV care, are associated with reduced proportion of late ART initiators, will help inform decisions 

regarding potential interventions to improve timely ART initiation. 

*OR of each variable adjusted for every other variable in the table, plus a categorical variable for the length of time between enrollment 

and ART initiation (< 7 days, 7 days-3 months, > 3 months)
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*CD4 count at ART initiation defined as the CD4 count closest to the date of ART initiation in the 

window -3 months to +3 month relative to ART initiation
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