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Aims: The usefulness of rapid oral fluid HIV antibody tests has rarely been evaluated in exposed 

babies.   

Study Design:  A diagnostic survey comparing the performance of oral fluid HIV antibody test and 

the routine rapid blood screening test. 

Place and Duration of Study: University College Hospital, Ibadan and Nigerian Institute of 

Medical Research, Lagos, between May 2010 and April 2011. 

Methodology:   The study involved children aged less than 18 months referred for screening in 

two large HIV care programmes in Nigeria using rapid antibody tests - an oral fluid test (Test A) 

and the routine blood test (Test B). The testing was blinded and HIV status was confirmed using 

DNA PCR. 

Results:  A total of 94 children were studied with ages ranging from 0.13 to less than 18months. 

Out of the 94 parallel tests, when compared with DNA PCR, there were 7 (7.5%) discordant 

results. Test A gave one false positive, one false negative and no indeterminate result.  Test B 

gave four false positive, one false negative and two indeterminate results. Test A had a sensitivity 

of 93.3%, specificity of 98.7%, positive predictive value of 93.3% and negative predictive value of 

98.7% compared with Test B which had 90.0%, 92.9%, 60.0% and 98.7% respectively. Among the 

caregivers 88 (93.6%) preferred oral fluid testing to blood as it is painless and easy to perform.  

Conclusion: Compared with the rapid antibody blood test, the oral fluid test correlates better with 

DNA PCR in detecting the absence of infection in HIV exposed babies.  Given this performance, it 

may be useful in expanding testing in HIV exposed children in settings where there are challenges 

with early infant diagnosis. 
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INTRODUCTION 36 

Oral fluids have been employed to measure antibodies to infectious agents such as measles and 37 

hepatitis viruses [1]. Oral fluid based point-of care HIV tests have also been developed, based on 38 

detection of HIV antibodies in oral fluid of patients infected by HIV.  These tests have been found to be 39 

convenient and also ensure quick results [2]. The development of rapid tests generally has improved 40 

the access to HIV testing as results are available within 30 minutes [3]. The use of oral fluids for HIV 41 

testing offers other advantages over that of blood [4].  Sample collection is safer thereby reducing 42 

occupational risk of exposure to HIV; in addition the ease of sample collection is an advantage as it is 43 

minimally invasive. In children, obtaining venous blood is difficult and requires expertise and finger 44 

pricks are painful. The HIV testing protocol for exposed infants who were enrolled in the routine 45 

Prevention of Mother-to-Child Transmission (PMTCT) programme from birth in many paediatric HIV 46 

programmes in the Nigeria involves DNA PCR blood test at six weeks and repeated at three months 47 

(where possible).  Otherwise, the initial DNA PCR test is carried out at first presentation and the 48 

second test at least one month apart from the first. At each of these stages the turnaround time is not 49 

short as a result of various logistic challenges.     50 

 51 

Studies carried out among adults have demonstrated oral fluid HIV testing to be accurate in many 52 

settings. A high risk adult population in the UK was tested for HIV with oral fluid and the results were 53 

compared with an enzyme immunoassay [5]. A test sensitivity of 100% was obtained. In another study 54 

carried out to validate the performance of rapid tests in 5 clinical trial sites in Africa and one site in the 55 

United States, the oral fluid and blood tests had overall sensitivities of 99.3% and 99.8% and 56 

specificities of 99.3% and 99.4% respectively [6]. In the United States, there were concerns about the 57 

performance of an oral fluid-based test as a result of false positive results that were reported.  A field 58 

investigation was carried out which did not identify a cause for the increase in false-positive oral-fluid 59 

results, and the incidence study detected no false-positive results [7].  60 

 
61 

The sensitivity and specificity of a given HIV serological assay in children may not be the same as that 62 

reported in adult populations.  An HIV exposed child might have maternal antibodies, but if uninfected 63 

is unlikely to have the antigen. Additional assessment of the performance characteristics of the 64 

available serological assays is required in paediatric populations. Currently, there are few published 65 

data on the use of oral fluid HIV tests in children [8]. Furthermore, there are very few studies 66 

comparing oral fluid tests with another rapid antibody tests in children.  Most other studies compared 67 

oral fluid test with enzyme linked immunosorbent assay (ELISA) which has now been replaced by 68 

rapid antibody testing in the routine screening for HIV in many resource constrained countries [9].  In 69 

developing countries where early infant diagnosis with DNA PCR has remained a challenge, it is 70 

important to evaluate possible alternatives.  71 
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A very small percentage of infants born to HIV infected women are tested within the first 2 months of 72 

life [10].
 
Diagnosis of HIV in children less than 18 months with DNA PCR is a challenge in many 73 

countries in Africa even where the Early Infant Diagnosis (EID) programme which utilizes Dried Blood 74 

Spot (DBS) technique has been adopted.  Multiple steps are involved in DBS for PCR testing; from 75 

sample collection to storage, transportation, laboratory analysis and return of results.  A recent review 76 

of early infant HIV-1 diagnosis programmes in resource limited settings showed high losses to follow-77 

up at each step in the EID cascade [11].  Point-of-care testing using a rapid test is therefore required 78 

as it could circumvent most of the logistic problems associated with collection and transportation of 79 

DBS samples.  This will reduce the rates of loss to follow-up such that the diagnosis could be made 80 

during the initial presentation affording early initiation of treatment in positive children. Incorporating 81 

initial screening with rapid HIV tests into the conventional testing algorithm to screen-out HIV-82 

uninfected infants was found to be cost effective and would reduce programme costs in resource 83 

limited settings [12]. 84 

 85 

The objective of the study was to evaluate the usefulness, caregiver acceptability and preference for 86 

rapid antibody oral fluid HIV testing (Test A) compared with finger prick blood testing (Test B) in 87 

exposed infants in the routine PMTCT follow up programme in Nigeria.  88 

 89 

MATERIALS AND METHODS 90 

This was a diagnostic study, carried out in the Paediatric HIV programmes of the University College 91 

Hospital, Ibadan and the Nigerian Institute of Medical Research (NIMR), Lagos.  These health 92 

institutions are located in the South-Western zone of Nigeria and their HIV care programmes are large, 93 

accepting referrals from many states both within and outside the zone. The subjects were children 94 

aged less than 18 months of unknown HIV status who presented in the two health care facilities and 95 

were being followed up in the PMTCT programme or presenting for the first time with symptoms 96 

suggestive of HIV infection or requiring HIV tests as part of the Provider Initiated Testing and 97 

Counselling (PITC) initiative,
 
[13].  Those referred to the study facilities for HIV screening from other 98 

health care facilities were also included.   99 

 100 

Research Definitions: 101 

• HIV exposed baby: A baby born to an HIV infected mother and may be negative or positive  102 

• Perinatal HIV Infection: An exposed infant who has at least two positive HIV DNA PCRs.  103 

 104 

The study assistant designated to perform the oral fluid HIV testing was trained on the use of the test 105 

prior to the beginning of the study and was blinded to the HIV status of the children when performing 106 

the test. Demographic data were collected on both the children and their caregivers. Children who had 107 

commenced antiretroviral drugs were excluded from the study. All the caregivers of the children had 108 
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pre and post-test counseling.  Information was also collected on whether or not mother had prevention 109 

of mother to child transmission and Antiretroviral (ARV) prophylaxis in pregnancy. 110 

 111 

The rapid antibody blood test (Test B) is an immunochromatographic test used on plasma, whole 112 

blood or serum to detect antibodies to HIV types 1 and 2.  The oral fluid test (Test A) also detects 113 

antibodies in the aforementioned fluids but in addition is used to detect antibodies to HIV-1 and HIV-2 114 

in oral fluid.  The children of consenting caregivers who gave informed consent had finger prick blood 115 

taken for HIV-1/2 antibody using Test B and were also tested with Test A  on oral fluid.  Both kits were 116 

used according to the manufacturers’ instructions. Oral fluid was collected by the trained study staff 117 

according to pack instructions where the upper and lower gums were swabbed (at least once exposing 118 

the flat pad against gum lines).  The test kit was inserted into the developer vial and results read after 119 

20 minutes. Test A (oral fluid) rapid test was performed in parallel with Test B
 
rapid blood HIV test.  120 

Verification of the rapid test results was done by the laboratory technician in the HIV programmes who 121 

was trained on rapid testing. A test was interpreted as positive if there was a clear test band in addition 122 

to the control band, negative if the test band was absent and indeterminate (weakly positive) if the test 123 

band was faint. Venous blood samples were collected on the same day for DNA PCR for the 124 

confirmation of the HIV status of the children.    125 

 126 

Following the performance of the tests, one-on-one interviews were conducted with each caregiver to 127 

assess acceptability and preference having observed the two specimen collection methods (oral fluid 128 

vs. finger prick blood), these were documented.  129 

 130 

Data were entered into a microcomputer and analyzed using the SPSS 12.0 for Windows. Continuous 131 

variable estimates were expressed as mean (±SD) and median while categorical variables were in 132 

proportions, ratios and percentages. The sensitivity, specificity, positive and negative predictive values 133 

were calculated for both Test A and Test B. Indeterminate (weakly positive) tests were counted as 134 

positive since they raise a suspicion of presence of HIV antibodies. 135 

 136 

 137 

 138 

RESULTS 139 

A total of 94 children were tested. The ages of the children ranged from 0.13 to 17 months with a 140 

median of 6.0 months.  There were 47 (50.0%) males and an equal number of females (50.0%). Out of 141 

the 94 children, the rapid tests were 92.6% concordant with HIV DNA PCR as 79 (84.0%) children 142 

were negative while 15 (16.0%) were positive.  143 

 144 

Test A
 
and

 
Test B results compared with reference standard (DNA PCR)  145 
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Out of the 94 parallel tests of Test A and Test B, when compared with the gold standard (DNA PCR), 146 

there were 7 (7.5%) discordant results.   Tables 1, 2a and 2b show that compared with HIV DNA PCR, 147 

Test A gave one false positive, one false negative and no indeterminate result.  Test B gave four false 148 

positive, one false negative and two indeterminate results which were regarded as positive.  DNA PCR 149 

was negative in six out of the seven discordant test results.  When the six children were evaluated 150 

clinically, they had no symptoms suggestive of HIV disease; however, the only child who was positive 151 

by DNA PCR (but negative by both rapid tests) was symptomatic.  Her CD4 count was 1329 /µl (15%) 152 

while the viral load was 2.4 million copies per ml.  In addition to these, her mother did not receive ARV 153 

prophylaxis in pregnancy.   154 

Table 1:  Discordant results of Test A and Test B compared with DNA PCR 155 

Serial 

No 

Age 

(months) 

Sex ARV 

prophylaxis 

in mother  

Test A  Test B  DNA PCR 

1  3 Male Yes Negative Positive Negative 

2  6 Female No Negative* Negative* Positive* 

3  6 Female Yes Negative Positive Negative 

4  9 Female Yes Negative Indeterminate Negative 

5 12 Male Yes Negative Positive Negative 

6 14 Male Yes Negative Positive Negative 

7 14 Male Yes Positive Indeterminate Negative 

*Symptomatic  156 

 157 

 158 

 159 

 160 

Table 2a:  Test A compared with the gold standard DNA PCR 161 

 162 

  DNA PCR Total 

 
Test A 

 + -  

+ 14 1 15 

- 1 78 79 
Total  15 79 94 

 163 

 164 

Table 2b:  Test B compared with the gold standard DNA PCR. 165 

 166 

  DNA PCR Total 
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Test B  

 + -  
+ 9 6 15 
- 1 78 79 

Total  10 84 94 

 167 

 168 

Test A compared with Test B results 169 

The performance of Test A compared with Test B is shown in table 3.  Test A had a sensitivity of 170 

93.3%, specificity of 98.7%, PPV of 93.3% and NPV of 98.7% compared with Test B that had 90.0%, 171 

92.9%, 60.0% and 98.7% respectively.   172 

Table 3:  Performance of Test A compared with Test B using DNA PCR as gold standard (n=94) 173 

Performance 

 

        Test B 

Estimate          [95 % CI] 

        Test A
 

Estimate        [95 % CI] 

Sensitivity (%)  90.0                                                    [ 59.6- 98.2] 93.3 [ 70.2-98.8] 

Specificity (%) 92.9 [ 85.3-96.7] 98.7 [ 93.2-99.8] 

PPV (%) 60.0 [ 35.7-80.2] 93.3 [ 70.2- 98.8] 

NPV (%)  98.7 [ 93.2- 99.8] 98.7 [93.2- 99.8] 

 174 

Acceptability and preference of oral fluid vs. finger prick blood testing by caregivers 175 

The mean age of the 94 caregivers was 33.0 ±7.3yrs.  The relationship to the child and level of 176 

education of the caregiver showed that mothers constituted 90.4% (85) of the caregivers, 67 (71.0%) 177 

of whom had at least secondary education.  178 

 179 

Acceptability of oral fluid HIV test was 100% as all caregivers accepted the use of the kit. However, 180 

oral fluid testing was preferred by 88 (93.6%) caregivers. The reasons given for its preference were; 181 

painless to the child 79 (89.5%), ease of testing 8 (9.1%) and being novel 1 (1.4%).  The remaining 6 182 

(6.4%) caregivers who preferred blood testing believed that blood would be more reliable and accurate 183 

in testing for HIV.   184 

 185 

DISCUSSION 186 

The study showed that there was discordance between the two rapid tests and the DNA PCR 187 

confirmatory test.  The discordance between the rapid tests and DNA PCR could be explained by the 188 

peculiar immunology of HIV in children in which they acquire maternal HIV antibodies trans-189 

placentally.  These antibodies may persist for as long as 18 months of age or longer.  Schupbach et al 190 

in their study in Switzerland reported that traces of HIV-reactive IgG persisted as long as 21months 191 

[14].  Furthermore, the levels and clearance time of the persisting maternal antibodies may vary 192 

among infants.  Moodley et al reported 100% maternal antibody clearance by 15months, [15] while 193 
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Jendis et al reported that HIV specific IgG was detected in 100% of their cohort by 12months and was 194 

still positive in 83% by 13 to 18 months. Weak HIV-specific IgG were also observed in the later study 195 

above the age of 15 months with no other signs of HIV infection, suggesting that the demonstration of 196 

antibodies in children beyond this age did not necessarily indicate HIV infection [16].  197 

 198 

HIV infected individuals on Antiretroviral Therapy (ART) have been known to have false negative 199 

results with rapid tests as was the case in a South African study carried out among adults by Scott et 200 

al [17]. The present study excluded children who were on ART; therefore the one case of false 201 

negative result for both Test A and Test B
 
could not be explained by use of ART. This child with false 202 

negative rapid test results who was positive by DNA PCR was aged 6 months and was symptomatic.  203 

Observer errors have also been implicated in another study.  When an oral fluid test was evaluated in 204 

a high-risk population in the United Kingdom; reduced sensitivity was obtained and was adduced to 205 

false-negatives considered to be due to observer error.  This was rectified by further training and 206 

correcting this error which resulted in increased test sensitivity to 100%.  The authors then concluded 207 

that the observed test performance of the oral fluid test compared well with Enzyme linked 208 

Immunosorbent Assay (EIA) and with other rapid tests [5]. Observer error was not considered in our 209 

study as the two rapid tests were carried out in parallel and quality control measures were in place 210 

such that only the trained study assistant consistently carried out the tests which were independently 211 

verified by the routine staff.  In our study the cause of the false negative and indeterminate rapid test 212 

results is therefore not obvious.  213 

 214 

In our study, among the seven test results that were discordant between the rapid tests and DNA 215 

PCR, Test B had six false positives and only one false negative, while Test A had one false positive 216 

and one false negative. That Test B gave more false positives than Test A may suggest that the 217 

former is a better screening test as it is more proficient in detecting persisting maternal antibodies.  218 

The high antibody detection rate of Test B
 
may be an advantage as the identification of exposed 219 

infants will serve to identify their positive mothers which will in turn, facilitate provision of treatment and 220 

care to women, and prevent transmission of HIV during subsequent pregnancies. From the point of 221 

view of Test A giving less false positive results, it appears to be a better diagnostic test.  There is a 222 

potential for this characteristic to be explored further as it offers hope for use as HIV point-of-care rapid 223 

test with available results on the same day of presentation.  There are obvious advantages to this as it 224 

will be cost effective and more convenient compared to the current modalities employed in PCR-225 

testing.   226 

 227 

Whether the discordance in the detection of antibodies by Test A and Test B resulted from the 228 

variation in antibody levels in blood as supposed to oral fluid or variation in individual children, this 229 

could not be confirmed as antibody estimation was beyond the scope of the present study.  As the two 230 
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rapid tests used in this study are based on antibody detection, their performance could also have been 231 

compared against another antibody detection test which would be the gold standard.  However, there 232 

are no reliable HIV-1–specific antibody assays to differentiate between maternal and autologous 233 

antibody in children [18]. Use of ELISA was not considered as gold standard in this study for the above 234 

reason and also as it is no longer used routinely in screening children, its use being limited by its long 235 

turnaround time, cost and the need for skilled technologists [8]. This study rather aimed at comparing 236 

these two rapid tests with DNA PCR which is the gold standard as it detects viral particles.  237 

Nevertheless, the study carried out among 105 children in South Africa by Feucht et al had shown 238 

excellent correlation between an oral fluid test and ELISA [19] They compared the use of the new test 239 

in oral fluid and whole blood both of which were in turn compared with ELISA.  They reported that oral 240 

fluid and whole blood results compared well with HIV ELISA result as 100% sensitivity, specificity, 241 

negative and positive predictive values were recorded for both tests. It is to be noted though that the 242 

ages of the children in their study ranged between 16 and 139 months.   243 

 244 

The acceptability of 100% in the present study was not surprising as a similar finding was reported in 245 

another study in which HIV test was performed among secondary school students in Tanzania [20]. 246 

Oral fluid-based test was also found to be highly preferred by the participants in an Indian study [21]. 247 

When the STD clinics in New York offering on-site rapid tests replaced finger-stick whole-blood testing 248 

with oral fluid testing, they recorded increased uptake of HIV testing [22].  As minimal skill is required 249 

in carrying out oral fluid testing, this would significantly improve access to testing in the health facilities 250 

and community settings. This is particularly relevant in resource-constrained countries with poor 251 

laboratory infrastructure, lack of skilled phlebotomists and laboratory technologists.   In the case of HIV 252 

Counseling and Testing programmes among the paediatric age group, oral fluid testing would appeal 253 

to caregivers as it is less invasive and is quick. This is important in facilitating screening for early 254 

identification of infected children. With the high acceptance of oral testing among caregivers, access to 255 

testing can be expanded in children and will be valuable in the follow up of babies in PMTCT 256 

programme as well as in the PITC strategy.  However, such a test should be highly sensitive and 257 

specific.     258 

 259 

The World Health Organization (WHO) recommends that HIV serological assays used for the purpose 260 

of clinical diagnostic testing should have a minimum sensitivity of 99% and specificity of 98% [8].
 
The 261 

observed sensitivities for Test A and Test B were 93.3% and 90.0% respectively in the children less 262 

than 18 months which both fell short of the above recommendation.  The specificities for both tests 263 

were high, though only Test A met up with the recommendation as it had a specificity of 98.8% 264 

compared with Test B
 
which recorded 96.4%. With regards to the diagnostic utility and practical use of 265 

these rapid tests in the Early Infant Diagnosis programme, the negative predictive value will be more 266 

appropriate in this instance as it can tell how likely an exposed baby with a negative test result will 267 
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actually not have HIV.   The positive predictive value is also useful as it tells how likely an exposed 268 

baby with a positive test result will actually have HIV.  As the NPV of both Test A and Test B rapid 269 

tests is high (98.7%), the tests would perform well in excluding a diagnosis of HIV in an exposed baby.  270 

The PPV for Test A  was higher (93.3%) compared with Test B (60.0%), meaning that Test A is a 271 

better predictor of the likelihood of an exposed baby to have HIV.  Though the study suffers from small 272 

number of HIV positive cases which could weaken the comparisons, this may not apply judging from 273 

the confidence intervals around the sensitivity, specificity, positive predictive value and negative 274 

predictive value. 275 

Conclusion 276 

In this study, the less sensitive detection of HIV antibodies by the oral fluid test correlates better with 277 

the absence of infection. It is possible to make a case that for exposed babies, perhaps in the absence 278 

of symptoms and where the mother has received adequate ART prophylaxis, negatives by the oral 279 

fluid test would be a pointer to an uninfected infant who may not require confirmation by DNA PCR 280 

test.  This may be a cost effective alternative that may be useful in expanding testing in HIV exposed 281 

children in settings where there are challenges with the HIV DNA test.  A cost/benefit analysis of this 282 

approach would be very helpful, given the ease of carrying out the test and its acceptability.  283 

 284 

AUTHORS’ CONTRIBUTIONS 285 

 286 

RO designed the study, performed the statistical analysis, wrote the protocol, and wrote the first draft 287 

of the manuscript. ND, BB and KO participated in the study design and protocol.  BB also managed 288 

the analyses of the study. All authors read and approved the final manuscript. 289 

 290 

ETHICAL APPROVAL  291 

 292 

Ethical approval for the study was obtained from the Oyo state Health Research and Ethics 293 

Committee. 294 

 295 

 296 

REFERENCES 297 

1. Ohuma EO, Okiro EA, Bett A, Abwao J, Were S, Samuel D et al.  Evaluation of a measles 298 

vaccine campaign by oral-fluid surveys in a rural Kenyan district: interpretation of antibody 299 

prevalence data using mixture models.  Epidemiol Infect. 2009; 137: 227–233. doi: 300 

10.1017/S0950268808000848.  301 

2. Peralta L, Constantine N, Griffin Deeds B, Martin L, Ghalib K.  Evaluation of youth preferences 302 

for rapid and innovative human immunodeficiency virus antibody tests.  Arch Pediatr Adolesc 303 

Med. 2001; 155: 838 - 843. 304 

3. World Health Organization.  Rapid HIV tests: guidelines for use in HIV testing and counselling 305 

services in resource-constrained settings.  Accessed 20 January 2011.  Available: 306 

http://www.emro.who.int/aiecf/web28.pdf. 307 



 10 

4. Tamashiro H, Constantine NT.  Serological diagnosis of HIV infection using oral fluid samples.  308 

Bull World Health Organ. 1994; 72: 135-143. 309 

5. Zelin J, Garrett N, Saunders J, Warburton F, Anderson J, Moir K et al. North East London 310 

Sexual Health Network Research Consortium. An evaluation of the performance of OraQuick
R
 311 

ADVANCE rapid HIV-1/2 test in a high-risk population attending genitourinary medicine clinics 312 

in East London, UK.  Int J STD & AIDS. 2008; 19: 665–667. 313 

6. Piwowar-Manning EM, Tustin NB, Sikateyo P, Kamwendo D, Chipungu C, Maharaj R et al. 314 

Validation of rapid HIV antibody tests in 5 African countries.  JIAPAC. 2012; 9: 170- 172. 315 

7.  Jafa K, Patel P, MacKellar DA, Sullivan PS, Delaney KP, Sides TL et al. Investigation of false 316 

positive results with an oral fluid rapid HIV-1/2 antibody test.  PLoS ONE. 2007; 2: e185. 317 

doi:10.1371/journal.pone.0000185.   318 

8. World Health Organization.  2012.  Recommendations on the diagnosis of HIV infection in 319 

infants and children.  Accessed 20 January 2011.  320 

Avaialble:http://whqlibdoc.who.int/publications/2010/9789241599085_eng.pdf.  321 

9. Plate DK, for the Rapid Test Evaluation Working Group.  Evaluation and implementation of 322 

rapid HIV tests: the experience in 11 African countries. AIDS Res Hum Retroviruses. 2007; 23: 323 

1491-1498. 324 

10. UNICEF, UNAIDS, WHO.   Towards universal access:  Scaling up HIV services for women 325 

and children in the health sector – Progress Report 2008, UNICEF New York. 326 

11. Ciaranello AL, Park JE, Ramirez-Avila L, Freedberg KA, Walensky RP, Leroy V.   Early infant 327 

HIV-1 diagnosis programs in resource-limited settings: opportunities for improved outcomes 328 

and more cost-effective interventions.  BMC Med.  2011; 9:59. 329 

12. Menzies NA, Homsy J, Chang Pitter JY, Pitter C, Mermin J, Downing R et al. Cost-330 

effectiveness of routine rapid human immunodeficiency virus antibody testing before DNA-331 

PCR testing for early diagnosis of infants in resource-limited settings.  Pediatr Infect Dis J.  332 

2009; 28: 819–825 333 

13. WHO, UNAIDS.   Guidance on Provider-Initiated HIV Testing and Counselling in Health 334 

Facilities. Accessed 2 August 2007.  Available: 335 

http://www.who.int/hiv/pub/guidelines/9789241595568_en.pdf. 336 

14. Schupbach J, Tomasik Z, Jendis J, Boni J, Seger R, Kind C.   IgG, IgM, and IgA response to 337 

HIV in infants born to HIV-1 infected mothers. Swiss Neonatal HIV Study Group.  J Acquir 338 

Immune Defic Syndr .  1994; 7: 421 -147. 339 

15. Moodley D, Bobat RA, Coutsoudis A, Coovadia HM.  Predicting perinatal human 340 

immunodeficiency virus infection by antibody patterns. Pediatr Infect Dis J. 1995; 14: 850 -341 

852. 342 



 11 

16.  Jendis JB, Tomasik Z, Hunziker U, Nadal D, Seger R, Wetzel JC et al. Evaluation of 343 

diagnostic tests for HIV infection in infants born to HIV-infected mothers in Switzerland.  AIDS.  344 

1998; 2:273-280. 345 

17.  Scott LE, Noble LD, Langeveldt M, Jentsch U, Francois Venter WD, Stevens W.   Can oral 346 

fluid testing be used to replace blood-based HIV rapid testing to improve access to diagnosis 347 

in South Africa? JAIDS.  2009; 51; 646-648. 348 

18. Read JS and the Committee on Pediatric AIDS.  Diagnosis of HIV-1 infection in children 349 

younger than 18 months in the United States.  Pediatrics. 2007; 120; e1547-e1562.  doi: 350 

10.1542/peds.2007-2951. 351 

19. Feucht U, Wolfman V, Brisley T, Kgoebane R, Forsyth B, Kruger M. The use of Oraquick® oral 352 

fluid and whole blood tests in the diagnosis of HIV in children.  Rev Antiviral Ther. 2009; 6: 85. 353 

20.  Holm-Hansen C, Nyombi B, Nyindo M.  Saliva-Based HIV Testing among Secondary School 354 

Students in Tanzania using the OraQuick Rapid HIV1/2 Antibody Assay.  Ann. N.Y. Acad. Sci. 355 

2007; 1098: 461–466. 356 

21. Pant Pai N, Joshi R, Dogra S, Taksande B, Kalantri SP, Pai M et al.  Evaluation of diagnostic 357 

accuracy, feasibility and client preference for rapid oral fluid-based diagnosis of HIV infection 358 

in rural India. PLoS ONE.  2007; 2: e367. doi:10.1371/journal.pone.0000367. 359 

22. Branson BM, Handsfield HH, Lampe MA, Janssen RS, Taylor AW, Lyss SB et al; Centers for 360 

Disease Control and Prevention (CDC). Revised recommendations for HIV testing of adults, 361 

adolescents, and pregnant women in health-care settings. MMWR.  2006; 55: 1–17. 362 

363 



 12 

  364 


