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Abstract

Antibody testing is the most common way to diagnose HIV infection in laboratories which need
good quality. The objective of this retrospective study is to assess the HIV diagnosis performances
of 216 government and private laboratories from 17 provinces in the Northern Thailand participated
in Proficiency Testing for HIV Serology in Northern Scheme during 2009-2011 that tested nine trial
samples. Testing algorithms, serology assays, the accuracy and precision rates were compared
among nine trials. The results showed that the trend of HIV testing algorithm by three methods
was significantly increased (p<0.001) while one method was significantly reduced (p<0.0001).
The serological method performed were classified into four assay including machine-based
assay (MBA), microplate Enzyme immunoassay (EIA), rapid assay and Particle agglutination (PA).
Rapid assay was the most popular assay (57.19 %) followed by PA, MBA and EIA (31.30 %,
10.68 % and 0.88 % respectively). The using rate of EIA was significantly reduced (p<0.0001)
but rapid test, PA and MBA were not significantly changed throughout the period time. However,
the trend of using MBA was slightly increased. The accuracy and precision rates of all assays
were significantly different. (p=0.02) EIA had the best accuracy rate at 100 %, followed by rapid
test, MBA and PA at 99.86 %, 99.83 % and 97.79% respectively. In addition, EIA had the best
precision rate at 100%, followed by rapid test, MBA and PA at 99.85 %, 99.42% and 98.07%
respectively. The average of accuracy and precision rates of result interpretation were 99.66% and
99.45% respectively that were not significantly throughout the period time. (p=0.08 and p=0.10

respectively) The result showed that laboratories in the Northern Thailand have had the good

performance and high quality for HIV testing.
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Table 1  Algorithm for anti HIV testing during 2009 — 2011

% Using rate

(number of laboratories) p-value
Algorithms Total
2009 2010 2011
Trial 1 Trial2  Trial 3 Trial 4 Trial 5 Trial6 Trial 7 Trial 8  Trial 9
1 method  12.02 10.84 10.34  9.90 10.29  9.28 9.74 9.14 8.12 9.98 < 0.0001
(25) (22) (21) (20) (21) (18) (19) (18) (16) (180)
2 methods 44.71  46.80  46.31  45.54  43.14  44.33  44.62 42.64 40.10 44.26  0.519
(93) (95) (94) (92) (88) (86) (87) (84) (79) (798)
3 methods  43.27 42.37 43.35 46.57 47.55 46.39 4564 48.22 51.78 4576 0.017
(90) (86) (88) (90) (95) (90) (89) (95) (102)  (825)
Table 2 Amount of anti HIV assays during 2009 — 2011
% Using rate pevelle
(number of testing)
Assays Total
2009 2010 2011
Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Trial 7 Trial 8 Trial 9
Rapid test ~ 58.39 62.02 61.79 56.16 55.97 55.29 54.76 57.12 52.51 57.19 0.26
(1,993)  (2,263) (2,134) (2,034) (1,963) (1,797) (1,720) (1,741) (1,744) (17,389)
PA 29.65 26.97 26.58 33.57 32.93 32.89 33.52 30.38 35.65 31,30 0.14
(1,012)  (984) (918) (1,216)  (1,155) (1,069) (1,053) (926) (1,184)  (9,517)
MBA 10.20 9.98 10.19 9.61 10.41 11.08 11.21 11.98 11.35 10.63 0.11
(348) (364) (352) (348) (365) (360) (352) (365) (377) (3,231)
EIA 1.76 1.04 1.45 0.66 0.68 0.74 0.51 0.52 0.48 0.88 < 0.0001
(60) (38) (50) (24) (24) (24) (16) (16) (16) (268)
Total 3,413 3,649 3,454 3,622 3,507 3,250 3,141 3,048 3,321 30,405
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Table 3 The accuracy rate of anti HIV testing assays during 2009 — 2011

% Accuracy rate

(number of testing) p-value
Assays Total
2009 2010 2011
Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Trial 7 Trial 8 Trial 9
Rapid 100 100 99.9 99.7 99.9 100 99.8 99.8 99.5 99.86 0.02
test (1,223)  (1,312)  (1,400) (1,476) (1,393) (1,262) (1,204) (1,274) (1,196) (11,742)
PA 99.9 99.9 99.9 99.6 99.7 100 99.9 99.7 99.5 97.79
(778) (773) (866) (894) (841) (758) (763) (630) (878) (7,181)
MBA 99.6 100 100 99.6 99.6 99.6 100 100 100 99.84
(248) (291) (264) (266) (264) (269) (270) (272) (273) (2,431)
EIA 100 100 100 100 100 100 100 100 100 100
(44) (39) (36) (18) (18) (18) (12) (12) (12) (209)
Total 2,293 2,415 2,566 2,654 2,516 2,308 2,251 2,189 2,371 21,563
Table 4 The precision rate of anti HIV testing assay during 2009 — 2011
% Precision rate
(number of testing) p-value
Assays Total
2009 2010 2011
Trial 1 Trial2  Trial 3 Trial4 Trial 5 Trial6 Trial 7 Trial 8  Trial 9
Rapid test  99.6 98.5 100 98.9 99.3 99.6 99.6 99.6 99.6 99.42 0.02
(552) (540) (582) (550) (566) (544) (516) (508) (502) (4,860)
PA 100 100 100 99.4 100 100 100 99.3 100 99.85
(318) (318) (306) (314) (308) (280) (290) (296) (306) (2,736)
MBA 97.7 100 100 95.6 95.6 93.3 100 100 100 98.07
(86) (98) (90) (90) (92) (90) (98) (92) (94) (830)
EIA 100 100 100 100 100 100 100 100 100 100
(16) (14) (14) (6) (6) (6) (4) (4) (4) (74)
Total 972 970 992 960 972 920 908 900 906 8,500

A o | ° ' A o | o o v o
NMINATIZNARTIANNUANULEINNTIIENIUNANT  NAN TWT. HARTIAMNULNULIANGN TaEas 99.26

794 anti HIV 41401 4,348 NINAGeU WUNERIIANN  TUANANAINNguRedtians swa./snm. leaneuns
1995381 (Wen ail) wavientu eteddadIAyNIg

A0 (0=0.008) (AN3197 6)

uNusnTaeay 99.45 wazluszay 3 1 TiuanmA1anuasng
Nl Ayneatia (p=0.10) atinlsfinna iasrlfifinng

‘22 29N TINATANTWINNSI T 819l




Table 5 The accuracy rate of anti HIV result interpretation during 2009 — 2011

% Accuracy rate

Group of (number of testing) p - value
Total

laboratories 2009 2010 2011

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Trial 7 Trial 8 Trial 9
Regional and 100 100 100 100 100 100 100 100 100 100
general (96) (90) (96) (90) (90) (84) (84) (96) (96) (822)
hospitals
Community 99.6 99.6 99.8 99.5 99.9 99.4 99.3 99.3 99.4 99.54 0.0002
hospitals (774)  (469)  (592)  (598)  (728)  (601)  (569)  (585)  (652)  (7,332)
Others 100 100 100 100 100 100 100 100 100 100
government (62) (54) (66) (66) (60) (66) (66) (66) (766) (576)
hospitals
Private 100 100 100 100 100 100 100 100 100 100
sections (126) (120) (126) (126) (126) (126) (132) (132) (132) (1,146)
Total 99.4 99.6 99.8 99.5 99.9 99.7 99.3 99.3 99.4 99.66 0.08

(1,116) (1,068) (1,110) (1,086) (1,134) (1,074) (1,092) (1,098) (1,098) (9,876)

Table 6 The precision rate of anti HIV result interpretation during 2009 — 2011
% Precision rate
Group of (number of testing) p - value
Total

laboratories 2009 2010 2011

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 Trial 7 Trial 8 Trial 9
Regional and 100 100 100 100 100 100 100 100 100 100
general (32) (30) (32) (30) (30) (28) (28) (32) (32) (274)
hospitals
Community 98.4 99.1 100 98.8 99.6 100 99.6 99.2 99.6 99.29 0.008
hospitals (378) (366) (382) (368) (390) (370) (372) (372) (374) (3,398)
Others 100 100 100 100 100 100 100 100 100 100
government (24) (22) (24) (24) (24) (24) (24) (24) (24) (214)
hospitals
Private 100 100 100 100 100 100 100 100 100 100
sections (52) (48) (52) (52) (52) (50) (52) (52) (52) (462)
Total 99.2 99.1 100 98.8 99.6 100 99.6 99.2 99.6 99.45 0.10

(492)  (470)  (490) (480)  (498) (472)  (476) (480)  (482) (4,348)
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