Fvaluation and Implementation of Rapid HIV Tests: The Experience In Eleven African Countries
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Background: Access to HIV testing is a critical component of HIV prevention and care services. Reterence Iaboratory evaluations (Phase 1) Based on the evaluation results, ten countries developed a standard rapid HIV teSting and reference laboratory retesting, 2003

: : : : : : : Collect & characterize - - - - -
Because of their ease of use, rapid HIV tests are being widely used to provide HIV testing services : : . S algorithm that was recommended for use at point-of-service sites (Table 3). Both serial
- i - ] - i int-of-servi serum panel Rapid HIV tests were evaluated in reference laboratories in Angola, Ethiopia, Ivor . . AN h
in resource-poor countries, and country-based evaluations and quality assurance of point-of-service P P 5 P Y and parallel algorithms are used, and seven countries use a third "tiebreaker” test to

testing are important steps in establishing high-quality testing. To date there is limited information Coast, Kenya’ Mozam bique' Namibiay Rwanda' Senegal' Tanzania, and Zimbabwe. _
concerning the outcomes of these evaluations and of the performance of rapid tests in clinical resolve discordant results. ® Concordance for

settings. National Evaluate rapid tests Half of the evalutations used previously collected and stored sera, and half used | | | | _ i
Methods: A questionnaire regarding evaluation and implementation of rapid HIV tests was reference for sensitivity and prospectively collected whole blood, serium or plasma specimens. 'Gold standard' The rapid testing algorithms have been implemented in over 350 VCT centers and 120

administered to personnel in ministries of health and reference laboratories in 11 African countries ificit : : _ _ _ : - . - - -
where the Centeprs for Disease Control and Prevention has assisted in improving laboratory capacity. Iaboratc_)ry SPeCEty testlng algorlthms consisted of enzyme immunoassay (ElA) tests only, EIA tests with PMTCT 5|tes_. The algorlthms.are also useo_l fOI’ C.IlnlCa_I |‘!|V C.“agnOSI.S' SCreening blood
L for 'rapid tes evaluation - - donors, testing prisoners, testing needle stick injury victims in hospitals, and HIV
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Existing HIV testing algorithms in each country served as the gold standard for measuring rapid test (Ph )
ase . '
performance. Select 2-3 test algorithm 2-26) surveillance

Results: Results are available from rapid HIV test evaluations conducted between 2001 and 2003
in reference laboratories in 10 of the 11 countries. In all, 15 different rapid tests were evaluated. '

Median sensitivity for each test ranged from 92.5% to 100% and exceeded 99% for 10 tests. Validate with whole Rapld test performance (Table 1)
Median specificity ranged from 97.4% to 100% and exceeded 99% for 13 tests. Subsequent blood if applicable : pe :
evaluations at point-of-service sites in 5 countries yielded results comparable with those of bP » The median sensitivity of 10 of the 15 rapld tests was above 99% (range 92.5%
reference laboratory evaluations. To date, a standard rapid testing algorithm has been implemented to 100%)_

110 counrein ovr 600 stes kg vltay courssingand st cartes,aeraa R | o o Table 3: Recommended rapid HIV testing algorithms and implementation of rapid HIV testing |
315,000) people were tested in each country in 2003. Six countries used a serial (consecutive) l = The median SpeC'ﬁC'ty of 13 of the 15 rapld tests was above 99% (range 97.4% IN ten countries In Botswana, Kenya, Rwanda, and Zlmbabwe, 5-10% of all

Botswana Kenya Rwanda  Zimbabwe
(n=1,256) (n= 623) (n=13,160) (n=1,440)

testing algorithm and 4 countries used a parallel algorithm. Quality assurance in 4 countries to 100%). HIV-positive and HIV—negative specimens are retested at a

involved retesting a sample of positive and negative specimens. Median concordance between on- NUFASET G :
Insiesban - o " oF 70 : . . . . . . reference laboratory for external quality assurance (EQA)
site rapid testing and reference laboratory retesting was 98.7% (range: 95.7% t0 99.5%). Evaluations flndlngs were used to recommend rapld tests or testlng algorlthms for field Country Screening tests Additional test Testing venues persons tested, 2003 (Figure 2) The caug/es of incorrec(t:] rapigll test results included

Conclusions: In-country evaluations of rapid HIV tests throughout sub-Saharan Africa yield results Fiel luati Pilot test aleorithm in evaluation (8 countries) or for implementation at point-of-service sites (3 countries). : : C . : :
comparable to those obtained in more controlled evaluations. Furthermore, quality assurance data eld evaluation : ( ) P P ( ) specimen mix-up, transcrlptlon errors, an Inconsistent Supply

show the accuracy of point-of-service testing conducted by persons with varying levels of technical (Phase 2) testing sites Angola . Determine None * veT .Sites (13), T_B 15,000 (VCT) of test kitS, and difﬁCUlty interpreting rapid tests.
skill. As rapid testing is widely implemented in many countries, ongoing quality assurance is . UniGold hospitals (3), various

essential for maintaining high-quality HIV testing services. other centers The most Comprehensive EQA programs involved training,
Table 1: Performance of 15 rapid HIV tests evaluated in reference laboratories in ten countries, Ethiopia . Determine UniGold VCT sites, blood Unknown site visits, competency assessment of personnel who

2001 - 2003 . Capillus donation centers perform the tests, and retesting a proportion of specimens.

lvory Coast . Determine Capillus PMTCT sites (27), VCT 93,000 _ _
sites (6), hospitals (2) In Botswana, Kenya, and Mozambique, the two screening

tests in the rapid testing algorithm were discordant for fewer

Mozambique . Determine None *? Blood donation centers 130,000 than one percent of specimens tested (range 0.4% - 0.9%).
. UniGold fffe)gr\gfezs\'f?;?ﬁ%CT However, in one country, the discordance rate increased

sites (14) from 0.1% to 0.9% over a period of 4 years as testing was

scaled up.

Implementation Implement algorithm _ _ _ L _ .
& monitoring & conduct ongoing Rapid test Number of Median sample size Median sensitivity Median specificity

(Phase 3) external quality assurance evaluations (range) (range) (range)

and monitoring Determine 11 600 (100 - 1422) 100.0 (98.5 - 100) 100.0 (97.1 - 100)
OraQuick 11 775 (298 - 2000) 99.8 (97.8 - 100) 100.0 (99.7 - 100)
UniGold 10 528 (80 - 1422) 99.8 (97.6 - 100) 100.0 (98.4 - 100)

Intr d Cthn o _ _ _ o HemaStrip 10 528 (100 - 1422) 98.7 (95.2 - 100) 100.0 (98.7 - 100)
O u *Adapted from Guidelines for Appropriate Evaluations of HIV Testing Technologies in Africa (WHO /CDC / APHL, 2003) Capi”us 558 (298 -4 422) 100.0 (980 p OO) 100.0 (99 S OO) Rwanda " Determine Capi”us veT Sites, MTCT Sites' 12 'OOO

533 (524 - 600) 99.3  (99.1-100) 99.6  (99.3 - 100) _ UniGold clinics (60 sites total)
600 (524 - 775) 98.7 (98.0 - 100) 99.0 (96.5 - 99.4) Senegal . Determine or None ° VCT sites (6) 4,700
566 (5633 - 600) 99.8 (99.5 - 100) 99.6 (99.3 - 100) OraQuick

502 (472 - 533) 98.3 (97.5 - 99.1) 97.4 (95.3 - 99.6) 2. BiSpot or MultiSpot
|
533 92.5 97.5

503 100.0 100.0 Botswana Determine & UniGold OraQuick VCT sites (16) 51,000

51 100.0 100.0 Kenya Determine & UniGold InstantScreen VCT sites (200), PMTCT 315,000 -
600 100.0 99 7 sites with blood donation CO nCI USIO nS

services (50)
775 98.7 100.0 . . . . .
508 100.0 100.0 Namibia Determine & UniGold ~ HemaStrip None ¢ None ¢ Rapid HIV tests can provide reliable results in Africa, even

In settings with limited laboratory infrastructure. The
sensitivity and specificity of rapid tests in most of the
evaluations were equivalent to or higher than published results
Zimbabwe Determine & UniGold Capillus © Hospitals, PMTCT sites, 100,000 from inde endent evaluations Performance in fleld
VCT sites (300 sites total) . p ' :
evaluations and reference laboratory evaluations was very
similar.
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HIV/AIDS has become the leading cause of death among HIV-Spot

young adults globally. To help mitigate this catastrophe, HIV BiSpot
prevention and treatment services are being enhanced InstantCHEK

through major global initiatives. DoubleCheck

: oy T -~ Hexagon
To achieve the ambitious goals of these initiatives, millions of Instant Screen

persons will require HIV testing in order to appropriately MethOdS MultiSpot
target HIV prevention interventions and to identify SeroStrip
individuals who need HIV care. Yet the availability of HIV ® \We conducted a retrospective review of StatPak
testing services is limited in many countries due to a lack of rapid HIV test evaluations conducted in 11
laboratory facilities and trained personnel. countries.
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Parallel algorithms

The potential reach of HIV testing has been greatly extended First, we identified countries in which
by the development of rapid HIV tests that require minimal evaluations of commercially available rapid
equipment, can be performed with minimal training, and HIV tests had been conducted within the Field evaluations were conducted in Eth|0p|a' |Vory Coast, [\Aozambique' Namibia' * Clients with discordant results are asked to return in 1 month for retesting

" Discordant specimens are sent to the national reference laboratory

provide HIV test results within 30 minutes. past 5 years and in which the Global AIDS and Zimbabwe. “ Oraquick s used if Capillus is unavailable Country-based evaluations are an essential step in rapid

_ ¢ Algorithm is not yet implemented - - -
E:gggm (cljrf\ eP;chhai(?u%c’i?; tertngzzfiinnaire Evaluation sites included VCT centers, blood donation centers, hospitals, or clinics. EEZT:)HE?A’? r:;egr;tg;ﬁl%nr.a;\éay;?{c |82rsf;$rr]¥aegc’go lg)ll/ielécga%‘?liarity
regarding evaluation and implementation of wo Ito ghzrete e5va|ua_1(§|(in i't?S wde_re u;)edén e_zcr Ct(') untry. Eacl; field de\t/)altiat_lon q and expertise with rapid tests, and establish methods and
rapid HIV tests was completed by personnel INvoive O o rapld tests imedian 3). - Rapld testing was perrormed by traine specimen panels for evaluating new rapid tests in the future.

in ministries of health, reference laboratories, IaI:)oratCBIry tzcgniﬁians ulsinig_ whole bloold itn (’;hetrlnajczrity of evaluatidqns.zl9ncluditn§ Nonetheless, evaluations are resource- and time-intensive.
GAP country programs, and other partner phases 1 and 2, the evaluation process lasted at least one year (median months).

Our objectives are to: organizations. Additional information was The median sensitivities of the 4 tests ranged from 99.4% to 100%. Their median
| N | obtained _from country reports and specificities ranged from 99.5% to 100% . Co-ordinating group: S. Wiktor, A. Demby, P. Crippen, T. Diaz, D. Plate

" Det_ermme the yt'“ty O_f CountrY'based evaluations as pre_sentatlons. Performance results for each Technical advisors: M. Rayfield, B. Branson, T. Granade, A. Tanuri, K. Lewis, K. Bond, R. Respess, M.

vehicles for rapid test implementation; and rapid test were aggregated among Downer, T. Hearn, J. Ridderhof, T. Merlin, G. Gershy-Damet
evaluations. The analysis was subdivided . | | A robust quality assurance program will help to assure

. : : _ _ Country-based teams represent ministries of health, reference laboratories, CDC offices and other _ g y progra P
ASSIGSS t‘?he per Zor mance Olf r ap'dt "t'.'V tests during into the three evaluation phases | o o | partner organizations: (Angola) C. Fernandes, F da Silva, M. Francisco, F. del Castillo, J. Cox: (Botswana) T high quality test results as countries scale up the number
€valuations and after impiementation. recommended by WHO (Figure 1). Table 2: Performance of 4 rapid HIV tests in field evaluations in five countries, 2000 - 2004 Roels, L. Povinelli, P Kilmarx; (Ethiopia) B. Tegbaru, A. Geyed, M. Fekadu, J. Mengistu, T. Wuhib; (Ivory of testing sites. Rapid testing errors can be minimized

_ _ _ o _ o Coast) C. Maurice, A. Tehe, D. Yavo; (Kenya) J. Nyamongo, N. Achola, K. Mandaliya, P Tukei, L. Marum, K. through training. on-site monitoring. and retesting specimens.
Rapid test Number of -~ Median sample size wieeliEn SEEIIEY Median specificity DeCock; (Mozambique) A. Barreto, S. Stakteas, K. Marsh, A. Vergara; (Namibia) C. Weiss, H. Kaura, T. 5 Sr Sr 5 P

evaluations (range) (range) (range) Kenyon; (Rwanda) P Rugimbanya, E. Rusanganwa, J. Hanson, V. Koscelnik; (Senegal) M. Gueye, S. Mboup,
Determine 7 566 (209 - 1320) 100.0 (98.5 - 100) 99.5 (98.6 - 100) C. Murrill; (Tanzania) E. Lyamuya, Y. Ipuge, C. Kagoma, C. Scott; (Zimbabwe) J. Mudzori, Z. Ziyambi, K.

UniGold 5 514 (209 - 837) 99.6  (96.8-100) 99.7  (98.6 - 100) Mutasa, E. Burke, M. St. Louis
Capillus 4 540 (365 - 837) 100.0 (98.5-100) 99.8  (98.6 - 100)
OraQuick 3 1320 (209 - 1320) 994  (99.4-100) 100.0 (100)

Field evaluations (Phase 2)

The World Health Organization recommends a three-phase
approach to the evaluation and implementation of rapid HIV
testing (Figure 1). To date, there are limited data describing
the success of this approach and the success of rapid test
implementation.

Rapid HIV Test Evaluation Working Group Rapid HIV tests can be performed by non-laboratorians.
Quality assurance programs in 4 countries demonstrated
98.0% accuracy of rapid testing at point-of-service sites,
including VCT centers.




