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History 

• USAID South Africa was an early mover on the issue of linkage to 

care 

• Substantial  published data on post-ART retention in but little 

published data on pre-ART period 

– May be because emergency response focused on ART (eligibility and 

treatment guidelines clear) 

– Management guidelines in pre-ART period less developed 

– Also likely because the stages of pre-ART care and measures of pre-

ART retention have not been well defined 
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Loss to Initiation 

Baseline analyses 

New ideas 

Point-of-care CD4 
count evaluations 
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Baseline Analyses 

Topic Status Comments 

Systematic review 
 

Systematic review  of pre-ART 
retention 

Rosen PLoS Medicine 
2011 

Staging to medical 
visit 

Estimate baseline loss between CD4 
results and first medical visit at TLC 

Larson TMIH 2010 

Testing to CD4 
staging 

Estimate baseline loss between HIV 
test and CD4 results at TLC 

Larson WHO Bull 2010 

Pregnant women Pre-ART retention for pregnant 
women 

Clouse TMIH 2013 

Definitions Defining retention in stages of pre-
ART care 

Fox TMIH 2012 

All patients A complete picture of pre-ART 
retention 

Clouse JAIDS 2013 
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Review of the Evidence   

• Systematic review from March 2011 

– PubMed, ISI Web of Knowledge, conference 

abstracts 

• Included reports of % of adult patients 

retained between any two points between 

testing HIV positive and ART initiation 

– Limited to sub-Saharan Africa 

• Included 28 studies with quantitative data 

on at least one pre-ART stage  

– Only 7 countries represented, 1/2 conducted in 

South Africa 

Review of the Evidence   
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Review of the Evidence   

Stage Outcome Number of  
observations 

Median 
[range] 

Stage 1—HIV testing to 
staging 

Received CD4 count results 10 59%   
[35-88%] 

Stage 2— Staging to  
ART eligibility 

Remained in pre-ART care 
until repeat CD4 count, ART 
initiation, or data censoring 

14 46%   
[31-95%] 

Stage 3—ART eligibility 
to ART initiation 

Initiated ART  14 68%   
[14-84%] 

Source:  Rosen S, Fox MP (2011) Retention in HIV care between testing and treatment in sub-Saharan 

Africa: A systematic review.  PLOS Med; in press. 
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Retention among Pregnant Women 

• Observational cohort study  

• Witkoppen Health and Wellness Center 

• Included all pregnant women  

– 18 years 

– Testing HIV+ for the first time at first ANC 

visit  

– Between January and June 2010  

• Total N was 300 pregnant women 

• Followed to see outcomes in relation to 

ART and pregnancy  
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Retention among Pregnant Women 

Overall LTFU 57.5% from testing HIV+ at ANC to 6 months postpartum 

LTFU much higher after delivery (47.9%) than prior to delivery (20.5%) 

<70% of ART-eligible women initiated prior to delivery 

Poorest retention among those with CD4 >350 cells/µl 
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Pre-ART Retention 

• Estimated the proportion of walk-in 
clients at Themba Lethu’s VCT 
program testing HIV+ who returned 
within 12 weeks for CD4 test 
results 
– CD4 testing was considered complete once 

a patient had retrieved the test results 

• Retrospective review between 
January 2008 and February 2009 
– 416 walk-in VCT patients tested 

positive during study period 
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Pre-ART Retention 

• Of 416 patients testing +, 
84.6% had a CD4 test 

• 54.3% were ART eligible 
(CD4 ≤ 200)  

– 51.3% completed CD4 testing 
within 12 weeks testing  

• Of those not ART eligible 
– 14.9% completed CD4 testing 

within 12 weeks 

• Overall, of those initiating 
CD4 testing, 65% did not 
complete within 12 weeks 



Health Economics and Epidemiology Research Office

Wits Health Consortium 
University of the Witwatersrand

HE RO
2

Point-of-Care CD4 Count 

Evaluations 

Project Project Status 

BD CD4 Evaluation of point-of-care CD4 count 
technology (BD) at Themba Lethu Clinic 

Larson AIDS Res 
and Treat 2013 
 

PIMA Evaluation of point-of-care CD4 count 
technology (Pima) at RTC mobile HIV testing 
sites 
 

Larson JAIDS 2012 

Multiple POC 
technologies 

Rapid treatment initiation to improve HIV 
treatment outcomes 

Ongoing 
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PIMA Testing to Reduce LTI 

• Objective 
– Evaluate if addition of POC PIMA CD4 

testing at HCT improved post-HCT 
linkage to care and treatment 

• Quasi-experimental design  
– Used a pre-post analysis 

• Primary outcome:  

– Completed referral visit within 8 

weeks after testing 



Baseline Period:  Standard of Care 

(n = 417) 

ART eligible 

n = 273 

(65%) 

Pilot Study: POC CD4 test available 

 (n = 480) 

Wellness 

n = 148 

(35%) 

Walk-in HCT, HIV-positive 

n = 897 

 

 

 

Initiated ART <16 

weeks n=135 (49%) 

No CD4 result, 

excluded from 

analysis n=59 (12%)  

Initiated wellness, as 

scheduled n=42 (28%) 

ART eligible 

n = 223 

(64%) 

Wellness 

n = 127 

(36%) 

Initiated ART <16 

weeks n=103 (46%) 

No CD4 result, 

excluded from 

analysis n=67 (16%)  

Initiated wellness, as 

scheduled n=36 (28%) 

Absolute Risk Difference = 0%  

Absolute Risk Difference: 3% (95% CI: -6, 12%) 

Unadjusted Relative Risk: 1.07 (95% CI: 0.89, 1.29 )  

CD4 result available 

n=350 (84%)  
CD4 result available 

n=421 (88%)  
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Lessons Learned 

• This is an extremely important issue and failure to pay attention to  

pre-ART retention means wasted resources and lost opportunities 

to improve treatment outcomes 

– If post ART retention is hard to measure, this is extremely hard 

– Should have pushed earlier for better ability to track pre-ART retention 

• It will be important to follow changes in pre-ART retention in the era 

of increasing treatment thresholds 

– Could lead to better retention as it eliminates pre-ART care for many patients 

• Different interventions may need to be targeted to each time period 

as reasons for loss at each stage may differ 


