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Presentation Notes
Good evening

My name is James Houston I am the EIS officer in the Maternal and Child Health Branch at the Global AIDS Program. 
 
I will present on Linked Testing Using Rapid HIV Tests for Antenatal Care Sentinel Surveillance in Resource-Limited Settings using evidence from Angola’s Experience during their 2009 Surveillance round. 






Angola 

 Population 18.5 million  

Adult HIV prevalence was      
2% [1.6%-2.4%] in 2009  

68% of pregnant women 
attended antenatal care 
(ANC) 

26% of pregnant women 
were tested for HIV through 
ANC 






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Presentation Notes
Angola is a country in southern Africa with a population of over 18 million people. 

Adult HIV prevalence was estimated to be 2.0% in 2009.  This is low compared to many surrounding countries where adult HIV prevalence can exceed 20% leading to concerns that immigration may drive HIV prevalence higher.

Best estimates are that only 68% of pregnant women attended antenatal care or ANC in 2009 and 26% of pregnant women were tested for HIV through ANC in 2010. 




HIV Surveillance Among Pregnant Women 

 National HIV estimates are based on periodic surveys 
among pregnant women attending antenatal care (ANC)  

 

 HIV testing for surveillance was conducted on leftover 
blood samples collected for syphilis testing 
 ELISA test at the national lab 

 Samples were unlinked 

 HIV test results were not returned 

 

 Alternative methods of surveillance were desired by the 
National AIDS Council of Angola  
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Presentation Notes
National HIV estimates in Angola are based on periodic surveys among pregnant women attending ANC. Starting in 2004, HIV testing for surveillance purposes was conducted on leftover blood samples collected at ANC sites for routine syphilis testing. The HIV testing was done using an ELISA test at the national lab. These leftover samples were unlinked, meaning no personal identifiers were obtained and the HIV test results were not returned to the women who participated

There are ethical concerns raised by not returning HIV test results, and for this reason alternative methods of surveillance were desired by the National AIDS Council.



Use of HIV Test Results from ANC Sites 

 Rapid HIV tests are used for routine HIV testing and 
counseling services at ANC sites 

 

Angola began using rapid HIV test results from ANC sites 
as part of a new surveillance protocol in 2009  
 Women consented  
 Results of HIV tests are returned 



 

 HIV test results from ANC sites are not commonly used for 
surveillance  
 Quality of rapid testing in field conditions 

 Non-consent bias may affect prevalence estimates 
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Presentation Notes
In Angola, Rapid HIV tests are used for routine HIV testing and counseling services at ANC sites. These results are linked to personal identifiers allowing the results to be returned to the women who were tested.�
Angola began using rapid HIV test results from ANC sites as part of a new surveillance protocol in 2009. The advantages of this method are that women are consented for participation in surveillance and the results of the HIV tests are returned to the women that participate.

HIV test results from ANC sites are not commonly used for surveillance because of two main concerns. First the quality of rapid testing in field conditions may be inadequate. Second non-consent bias may effect prevalence estimates if participants who consent to the evaluation are different from non-consenters. For example women who know they are HIV positive may be less likely to consent to testing.  

Angola attempted to address each of these concerns with their surveillance design






Evaluation Objectives  

 





 

What is the quality of the rapid HIV testing conducted 
during the surveillance? 

 

 

What is the effect of the non-consent bias on the HIV 
prevalence estimate?  

Presenter
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We evaluated the 2009 HIV Surveillance round to answer two questions.

What is the quality of the rapid HIV testing conducted during the surveillance 

AND

What is the effect of the non-consent bias on the HIV prevalence estimate  





Evaluation Design 









 

Conducted evaluation in Luanda Province, September 12–
22, 2011  

Reviewed surveillance protocols, reports, and data 
collection instruments  

Analyzed the 2009 surveillance database  
 Calculate the concordance of results for each ANC site 

Semi-structured interviews with questions about 
documentation of non-consenting women  
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We conducted our evaluation in Luanda Province (the capital of the country) from Sept 12th – 22nd 2011. 

We reviewed surveillance protocols, reports, and data collection instruments.

We analyzed the surveillance database to calculate the concordance of results for each ANC site�We conducted semi structured interviews with national supervisors and nurses at four ANC sites which included questions about the experience consenting women during surveillance and the documentation of non consenting women 











2009 ANC Surveillance Round  





 

17,451 women consented and were enrolled at 36 ANC 
sites 

 

Consenting women 
 HIV  testing 

 Interview to collect demographic information  

 Non-consenting women  
 Collection of routine information from ANC record 

 No information on the total number of women approached for 
enrollment 
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In the 2009 surveillance round, 17,451 women consented to participate and were enrolled at 36 ANC sites.

Each consenting woman was tested for HIV and interviewed to collect demographic information. 

Demographic information on non-consenting women, was to be collected from routine information in the ANC record. 

However the official report contains no information on the total number of women who approached for enrollment  or the number of women who did not consent to testing.  



ANC  site 
result 

Indeterminate Positive   

1st Rapid 
HIV Test  

Negative 

Reactive Non-reactive 

2nd Rapid 
HIV Test  

Reactive Non-reactive 

Determination of ANC Site Result  
  

Presenter
Presentation Notes
HIV testing began at the ANC site.  Additional training and supervision of ANC staff on the use of rapid HIV testing occurred before and during the surveillance round.  

A serial testing algorithm was used.  Samples which were reactive on the first rapid test underwent a second rapid test and those that continued to be reactive were considered positive.  Those that were non-reactive on the second rapid test were classified as indeterminate. Samples which were non-reactive on the first test were classified as negative and would undergo no further testing at the site. 

These results will be referred to as the ANC site result and they were returned to the women that participated.

Data collection forms, ANC site results and blood samples from all participants were then shipped to the National Public Health Lab





Quality Assura n ce Process at  
National Public Health Lab 

 

 

Indeterminate   Positive   Negative 
ANC site 
result 

ELISA Test 

Positive   Negative  
ELISA                    
Result 

Reactive Non-reactive 

All Indeterminate   All Positive   10% Negative + + 

Presenter
Presentation Notes
At the National Public Health Lab the ANC result was used to determine which samples to retest for quality assurance

All samples with positive and indeterminate results and a 10% of the samples with negative results were retested with the ELISA.  

If there was less than 95% percent agreement between the rapid test results and ELISA for any one ANC site, then all of the samples from that site were retested with the ELISA. 

Of note, all testing at the National Public Health Lab was conducted on unlinked samples and therefore these results could not be returned to the women that participated. 
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This box plot displays the median HIV prevalence at ANC sites during the 2004-2009 HIV surveillance rounds.  Angola reported the official median ANC site prevalence was 2.8 in 2009 (click) with a an IQ range of 1.4 to 3.5 percent.

This information suggests a stable HIV prevalence among pregnant women between 2004 and 2009. 




 2297 out of 17451 samples were retested with ELISA 

3 out of 36 ANC sites had < 95% concordance of ANC site 
and ELISA results 



 

 

 

 

 

 Overall 
Concordance 

Positive 
Concordance 

Negative 
Concordance 

ANC Site A 84% 53% 100% 

ANC Site B 93% 78% 97% 

ANC Site C 88% 36% 100% 

 

 

Quality Assurance Results 
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Overall 2297 out of 17451 samples were retested with ELISA during the quality assurance process

3 sites had < 95 percent concordance of ANC site and ELISA results. 

ANC site A had 84% overall concordance

ANC site B had 93% overall concordance

ANC site C had 88% overall concordance 

Positive concordance is defined as the percent of positive ANC site results that were still positive when retested with the ELISA. The positive concordance at these sites ranged from 36-78%

Negative concordance is defined as the percent of negative ANC site results that were still negative when retested with the ELISA. The negative concordance at these sites ranged from 97-100%

Low positive concordance drove the low overall concordance at these sites.

****PAUSE****

It is important to note that the calculation of concordance excludes the indeterminate results. 





 95 indeterminate results across all sites 

 94% of indeterminate results were negative when retested 
with ELISA 

 27 out of 36 ANC sites had at least 1 indeterminate result 

 4 out of 36 ANC sites had 5 or more indeterminate results 
 Includes ANC Site A and ANC Site B  

 

 

 

 

 

 

Indeterminate Results 
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Presentation Notes
Indeterminate results were defined as samples where the result of the 1st Rapid Test was Positive and the 2nd Rapid Test was negative.  On the day of testing these women were told their HIV status could not be determined and were asked to return to the ANC site in 30 days for repeat testing.  

There were 95 indeterminate results across all ANC sites and 94% of these samples were negative when retested with the ELISA 

Overall there were 27 sites with at least 1 indeterminate ANC site result and 4 sites had 5 or more indeterminate results.  2 of the 4 sites were previously identified as having less than 95% concordance.   ANC Site A had 7 indeterminate results and ANC Site B had 6 indeterminate results. 








Results of the Interviews 

 National surveillance supervisors reported 100% of 
women consented to testing 

 

 Clinicians at 3 of 4 sites reported women declining to 
participate  

 

 The number and characteristics of non-consenting women 
were not documented 

 

Presenter
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During our semi-structured interviews national surveillance supervisors reported 100% of women consented to testing during surveillance.

However, clinicians at 3 of 4 sites reported women declining to participate. 

These clinicians also reported that the number and characteristics of non-consenting women were not documented.  
�





Conclusions 

 33 of 36 ANC sites had adequate quality of their rapid HIV 
testing for use of ANC site test results for surveillance  

 

 3 of 36 ANC sites had quality concerns 

 

 The majority of indeterminate results at the ANC site were 
negative when retested 

 

 Cannot estimate the effect of non-consent bias on 
prevalence estimates 
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In conclusion, 33 sites were determined to have adequate quality of their rapid HIV testing for use of ANC site test results for surveillance 

3 sites had quality concerns predominately because of low positive percent concordance. 2 of these three sites also had a higher number of indeterminate results than other sites.

The majority of indeterminate results at the ANC site were negative when retested

We can not estimate the effect of non consent bias because there was no documentation of non consenting women.  Without this information we must use caution when interpreting the trend in HIV prevalence in pregnant women in Angola until more information is available 




Limitations  

 Evaluation occurred two years after surveillance round 
 No direct observation of data collection 

 Recall bias  

 

 Test used for quality assurance differed from test used at 
ANC site  

 

 One ELISA test is not a gold standard for quality assurance 
 Discordant results from imperfect testing at national lab as well as 

imperfect testing at the ANC site 
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Our evaluation has several limitations.
�The evaluation occurred in the fall of 2011 almost 2 years after the surveillance round. There was no direct observation of data collection during the surveillance and recall bias may have affected our results.

The test used for quality assurance differed from the test used at the ANC site 

Ideally you would compare rapid test results to rapid test results to assess the quality of testing at the ANC site. Batch testing using ELISA instead of the same rapid test algorithm reflects the practically of retesting thousands of specimens in resource-constrained national labs and the differences in sensitivity and specificity between the two testing algorithms are very small.

However One ELISA test is not a true gold standard for quality assurance so it is important to consider that discordant results could be a result of imperfect testing at the national lab as well as imperfect testing at the ANC site.




Recommendations 

 Evaluate ANC sites with low positive concordance of ANC 
site and ELISA test results  
 

 Change ANC site testing policy to immediately retest 
indeterminate samples with the same serial rapid testing 
algorithm  

 

 Revise National Public Health Lab quality assurance 
algorithm to include a second ELISA test for confirmation 

 

 Engage stakeholders to discuss new methods of 
documentation of non-consenting women 

Presenter
Presentation Notes
We recommend the National AIDS Council and National Public Health Lab in Angola 

Evaluate the ANC sites with low positive concordance of ANC site and ELISA test results �
Change the ANC site testing policy to immediately retest indeterminate results with the same serial rapid testing algorithm at the ANC site to reduce the number indeterminate results that are returned to women who participated in surveillance

Revise the quality assurance algorithm at National Public Health Lab to include a second ELISA test for confirmation

Engage stakeholders  to discuss new methods of documentation of non-consenting women and improve training of staff conducting surveillance to document this information.
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Pooled Results 
 
 
 
ANC site result  

ELISA Result  Totals 

Positive 
 

Negative 

Positive  476 47 523 

Negative  2 1677 1679 

Indeterminate 6 89 95 

 
 

484 1813 2297 Totals 
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Overall Concordance = 2153 / 2202 = 97.8% 

Positive Concordance =  476 / 523   =  91.0%

Negative Concordance =    1677 / 1679 = 99.9%




 1391 samples were retested with ELISA 

 

 

 

 

 

 

 

 

 

HIV Prevalence for ANC Sites A-C 

 # of 
Samples 

ANC Site 
Result 

ELISA 
Result 

Relative 
Difference 

ANC Site A 487 2.20% 0.80% -0.64 

ANC Site B 404 2.23% 2.23% 0 

ANC Site C 500 3.49% 2.87% -0.18 
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As part of the surveillance protocol, ANC Sites A-C had all of their samples retested with the ELISA.   In total 1391 samples were retested in this process.  

For ANC Site A there were 487 samples.  HIV prevalence from the ANC site results was 2.2% and using the ELISA it was 0.8%.  The relative difference is negative 0.64

For ANC Site B there were 404 samples.  HIV prevalence from the ANC site results was 2.23% and using the ELISA it was still 2.23%.  The relative difference is 0

For ANC Site C there were 500 samples.  HIV prevalence from the ANC site results was 3.49% and using the ELISA it was still 2.87%.  The relative difference is negative 0.18


The ELISA results were used to calculate the official median ANC site prevalence which was 2.8 in 2009.  If the ANC site results had been used instead, the estimate would have been 2.9.  For a relative difference of 3%.  Therefore the poor quality of the rapid tests at these sites did not substantially effect the overall prevalence estimate but it did have an impact on the numbers for this province.




HIV Test Performance Characteristics 

 

 

 

 

 

 

 

 All tests were compared to Western Blot results as gold 
standard 

 Sensitivity (95% CI)   Specificity (95% CI)  

Determine Rapid HIV 
Test 

99.3% (98.5 – 99.78) 98.3% (97.1-99.07) 

Uni-Gold Rapid HIV Test 100% (95.5-1.00)  99.7% (97.9-1.00)  

Serial  RT Algorithm  99.3% (94.0 -1.00) 100% (99.9-1.00) 

Vironostika II  ELISA  100% (97.6-1 – 1.00)  99.5% (97.3-1.00) 



Non-Consent List  

# Date Age Para Grav Urb 
/Rural 

Job Partner 
Job 

Educ 
Level 

Marital 
Status 

Reason 
for 
Refusal 

1 

2 

3 

4 
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This slide is an example of what the non-consent list looks like. 

The was consented, if she said she did not want to participate in surveillance then the nurse was supposed to document the routinely collected information from the ANC card.  No names were to be collected, this information was supposed to be used to document the number and characteristics of non-consenting women so that they could calculate an adjustment factor to account for non-consent bias. 



Missing Results 

 Each site had code letter with patients numbered 1-500 

 

 46 code numbers missing from database of 17,451 
 May represent missing RT and data forms 

 

 Of participants with a code numbers assigned 
 15 RT without an ELISA test  

 1 ELISA test without a Rapid Test Result  

 19 participants without either a RT or ELISA result 
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