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ABSTRACT 

Isolation 'of the human 

immunodeficiency virus (HIV) as 

saliva collected from lDV infected 

individuals and AIDS patients is 

sporadic, even with highly sensitive 

methods such as the polmerase 

chain reaction (PCR), and. has 

therefore a low utility in detecting 

mv infection. Qn the other hand, 

IgG mv antibodies persist in 

saliva after infection with the virus, 

and studies have shown a complete 

agreement between sa1iva and 

serum antibody testing in diagnosis 

of mv infection. The ~~e 

EUSA and Western blot (WB) kits 

used. for ~sting sera can be used, 

with slight modifications, to screen 

and confirm -lDV -infection, 

respectively. Thus confirmatory 

testing of blood samples should no 

longer be considered essential when 
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mv antibOdy is detected -in ~iva. 

The use of -sa1iva for ariti-mv 

screening appears to be attractive 

since specimen coll~tionis simple, 

rapid, safe,. cheap and has better 
, , . .., ~ 

compliance compared _ with blood 
"" . 

testi~g.. Thus, saliva is 

recommended as an effective 

alternative to serum for mv 

surveillance progr_am~es - in 

de v,e lop i n .gc o,un ~ r i e s . 

INTRODUCTIQN. 

,Th~ emerg~ce ,of. t\le AIDS 

. epidemic" and _ with, ; it. - the 

~gnition of. the deadly result of 

. lDV', ,~fection coupled with the 

lack of effective drug treatment or 

vaccine, have fueled -the search for 

less hazardous; yet. reliable 

specimen types. Body fluids other 

than blood, such as. Urine and 

saliva, have been used for mv 
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testing. The non-invasive nature 

and . ease of saliva and urine 

collection reduces the biohazard 

-ariCi eliminates the pain associated 

with blood collection, making them 

extremely attractive for use in HIV 

surveillance. An increasing numb~r 

of research groups are working 

with saliva specImens for HIV 

detection, as the factors that have 

limited the feasibility of saliva 

testing are eliminated by technical 

a d van c e s 

This review discusses the utility of 

: sali\ra testing for H IV surveillance 

, In the developing countries 

burdened with the H IV pandemic. 

H I V i n Saliva 

Report :that HIV could be isolated 

in saliva of infected persons (I) 

prompted a number of research 

workers to determine the utility of 

.. 'this linding in the detection of HIV 

.;- infection.· In subsequent studies. 

however. it became apparent that 

the rec(:)\,cry of HIV - J. from oral 

secrdi()ns is sporadic (2). even with 

highly sensiti\'e,methods such' as 

, : the polymerase chain reaction 

. which amplifies small portions of 

the H IV-I proviral genome (3). 

14 

Goto and co-workers (3) using the 

peR technique, probed for three 

proviral DNA sequences from 

different . portions of the viral 

,genome, and detected HIV ~ 1 

proviral sequences in the saliva of 

only a half of the ,20 AIDS patients 

. tested. There was no obvious 

relationship between a patient's 

clinical condition and detection of 

HIVsequences in saliva .. The same 

researchers found, in a second set 

of investigations, H IV genome in 

only two out of six AIDS palients 

tested. Four samples were then 

collected from the six patients, at 

intervals os five to sixty days, and 

HIV-I proviral DNA could be 

detected from all the patients in at 

least two samples. It is important 

to note that the amount of the virus 

in saliva. when present. is low « I 

infectious particle/millilitre) (4). 

The fact that repeated sampling and 

a technique as sensitive as peR are 

needed to detect H IV indicates that 

the presence of the virus in saliva 

cannot be used for the diagnosis· of 

HIV infection 
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IgGIUV .specUic antibodies In 

sallva and their, uOOty In 

detecting HIV infection. 

mv specific IgG and IgM are 

found in saliva following mv-I 

infection (5). The IgG isotype, 

unlike the other isotypes, is 

persistently detectable in saliva 

after infection and has been used in 

anti-lllV-I screening (5,6). Initial 

studies attempting to detect IgG 

mv -1 antibodies in saliva reported 

wide ranges in sensitivity (50-95%) 

and specificity (77o/~98%) (7-10), 

. and were met with delays- up to 

four weeks in detecting anti-mY 

antibodies in Saliva after their 

detection in serum (12,13). The 

inconsistencies in the utility of 

saliva specimens in the detection of 

mv -I antibody have been blamed 

on the specimen inadequacy (14). 

To solve this problem, several 

sample devices for collecting saliva 

for testing pwposes have recendy 

beet} developed. One such device, 

named the Omni.SAL 1M collection 

device, facilitates the collection of 

saliva, and is provided with a 

colour indicatOr which ensures 

collection of adequate volume of 
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salive (14). Recent' studies using 

adequate saliva have all shown 

I OO%speci,fity and 100% 

sensitivity" m ·the. detection ofmv-
, . 

I antibody (6,10,15,17).rhe 

problem of delayed detec~on of 

anti·1llV in saliva:h~ been 

overcome with GACEUSA (an 

immunoglobulin anti~r . captUre. 

ELISA) which ,has shown 

extremely high" sensitivitY. in' 

detecting IGG anti-HIV·I 

a.ntibodies shortly after 

seroconversion (12,13). A 

fundamental problem which 

remained until·. recendy was 

cOnfirmation of saliva:· . specimens 

reactive to conventiOllal ELISA 

methods of detecting mv antibod.y. 

(18). Western blot test; which~ 

the most widely accepted 

confirmatory' assay, . ftequendy 

produced negative or indeterminate . 

reactivities With saliva which have 

tested Po.sitive by conventional 

ELISA (Sd 9,21). Thus, 

confirmatory testing on blood 

samples, remainedcrltical when 

there is mv -antibody detection in 

saliva. However, the .conventional 
. 

serum IllV -I WB has recendy been 

optimized for' use with saliva 
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", 

specimens by increasing both the 

specimen/diluent ratio from 

20~1/2000~1 for serum to 

300~VI200~1 and biotin/avidin 

concentrations by a factor of three 

(22). Using these modifications 

were have been able to confirm all 

the GACELISA reactive saliva 

samples collected from HIV-l 

infected Tanzanian individuals 

(unpublished observations). Just 

recently, Emmons et al (23) 

reported similar modifications 

pertaining to sample dilution but 

with unaltered conjugate dilution, 

and noted a 97.4% Western blot 

sensitivity based on 195 mv 
seropositive subjects. 

In a nutshell, screening for mv
specific IGG antibody in saliva has 

the same sensitivity and specificity 

as blood testing, and can be used 

for screening and diagnosis of mv 
n f e ,c t ion 

Adaption of mv kits for saUva 

Many of the standard kits for 

testing of HIV in serum can, with 

minor adjustments, be used for HIV 

testing in saliva. Sample protocols 

for four different types are 

described in SOS technical report 

(24). These changes include; 

increasing sample volume, 

decreasing diluent volume, and 

lowering the optical density to 70% 

of the serum value. Specific 

procedures involved m saliva 

testing, including interpretation of 

results are usually provided by the 

manufacturer. 

Recommended testing strategy 

The high sensitivy (] 00%) obtained 

with the use of a single 

GACELISA test implies that it is 

sufficient for the WHO strategy I 

for surveillance (25), and, coupled 

with the high specificity (100%) 

means that it can also be used for 

diagnostic purposes as wel1. 

However, we believe that, if 

positive test results are to be 

reported back to the patient, 

confinnatory tests should be 

mandatory. This can be done by a 

second Elisa or a conventional 

serum HIV -1 WB kit optimised for 

saliva. 

Advantages of, using saliva in, 

HIV surveillance studies 

Saliva has severa] advantages over 

serum for HIV surveillance. Saliva 
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contains antibodies to IDV, but 

infectious virus is rare (26,27), and 

is therefore less biohazardous 

compared to venepunture and blood 

collection. 'Specimen collection is 

very simple, which involves placing 

of a pad under the tongue until is 

saturated with saliva, obviating the 

necessity for highly trained 

personnel. Collection of saliva is 

relatively rapid andmany-,samples 

can be collected at once, a distinct 

advanctage for surveillance 

programmes that involve sampling 

a Cohort of individuals on a given 

day in one or more selected sites. 

Furthermore, better compliance has 

been reported with saliva rather 

than blood collection (18), as it 

does not entail venepuncture and 

needle injury, a distinct advantage 

with children. Also there are no 

culturally founded or religious 

objections for saliva as opposed to 

blood collection, thereby 

minimising such bias in 

epidemiological surveys. There is 

an apparent cost advantage, of not 

using gloves, associated with saliva 

testing. However, the cost 

advantage is reduced if saliva has

to be collected with a special 

device containing -a preservative 

and a buffer. However, recent 

studies have shown high 

conceqtrations of IgG anti-IDV 

.antibodies in dribbled whole saliva, 

due to local synthesis in oral 

epithelium (28), 'and' this type of 

saliva, unlike sub-lingual 

(crevicular) saliva, can be collected 

untreated in any convenient device 

for direct antibody testing implying 

significant reductions in test costs. 

Future consleratloDs 

The number of early seroconveters 

involved in saliva studies is low. 

More research is needed to show 

that saliya can be, used as 

confidently as serum' assays in the 

early stages of" seroneonversion. 

Furthermore, there' is a need of 

developiItg a test which will require 

a smaller volume of saliva ,than the . 

one mL which is currently required. 

This improvement would reduce 

the specimen collection time in 

individuals with xerostomia due to 

organic illnesses or apprehension, 

mentally bandicapped and infants. 

R
ep

ro
du

ce
d 

 b
y 

Sa
bi

ne
t G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

 d
at

ed
 2

01
1)



REFERENCES 

,I. 

2. 

3. 

4. 

5. 

6. 

7. 

Groopman JE. Salahuddin SZ. 

Sarrigadharan MG et al. HlLV

m in saliva of people with AIDS

related co~plex and healthy 

homosexual men at risk for 

AIDS. Science 1984;226:447-9. 

Ho DO. Byington RE. Schooley 

RT. Flynn, T. Rota TR, Hirsch 

MS. Infrequency of Isolation of 

HlLV-1II virus from saliva in 

AIDS. N Engl 1 Med 

1985;313:1606. 

Goto Y. Yeh C-K. NotIOns AL. 

Jlrabhakar BS. Detection of 

proviral sequences in saliva from 

patients infected with human 

immunodeficien<..'Y virus type I. 

AIDS Res. Iluman Retl"Ovirol 

1991;7:343-7. 

Levy. lA. and Greenspan, D. 

mv in saliva. Lancet 

1988;2:1248. 

Van ncr Akker R. Van Den Hock 

JAR. Van Den Akker WMR. et 

al. Dete<..1ion of mv antibodies 

in saliva as a tool for 

epidemiological studies. AIDS 

1992;6:953-7. 

Frerichs RR. Iltoon MT. Ekskes 

N. Lwin. S, Comparison of saliva 

and serum for IIIV surveillance 

in developing countries. Lancet 

1992;340: 1496-9. 

Phanuphak P. Sirivichayakul. S., 

I)anmoung W. Rcliahility of 

various commercial EI.ISA kits in 

8. 

9., 

10. 

II. 

12. 

18 

the detection of salivary anti

HIV -W International Conference 

on AIDS. Stockholm, 1988. 

abstract. 

Parry N. Best SJ. Mortimer PP. 

et al. Antibody to IV. 

International Conference on 

AIDS. Stockholm. 1988. abstract 

110. 1599. 

Vasudevachari MB. Uffelman K. 

Pierce PF. Lane HC. Salzman 

NP. Detection, of antibodies to 

human immunodeficiency virus 

type I in whole blood and saliva 

by using a passive 

hemagglutination test. 1 Clin 

Microbiol 1989;27:2384-2385. 

Major CJ. Read SEt Coates RA. 

et al. Comparison of salive and 

b I 0 0 d f 0 'r hum a n 

immunodeficiency virus 

prevalence testing. 1 infect Dis 

1991; 163:699-702. 

Crofts N. Nicholson s. Coghlan p. 

Gust ID. Testing of saliva for 

antibodies to HIV-1. AIDS 

1991;5:561-3. 

ConnellJA. Parry JV, Mortimer 

PP. Dncan RJS. Novel assay for 

the detection of immunoglobulin 

G anti-human immunodeficiency 

virus in untreated saliva and 

urine. lmed Virol 1993;41: 159-

64. 

R
ep

ro
du

ce
d 

 b
y 

Sa
bi

ne
t G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

 d
at

ed
 2

01
1)



13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

Connell JA, Parry JV. Detection 

of anti-HIV in saliva and urine at 

the time of seroconversion. Clin 

Diagn Viral 1994; I :299~311. 

Saliva Diagnostics System Inc. 

Omni-SaI™. Saliva as a 

diagnostic tool Washington, US: 

SDS, 1992. 

Tucker B, Schaeffer LD, Berson 

R, et al. A comparison of HIV 

antibody and HIV viral findings 

in blood and saliva of HIV 

antibody-positive juvenile 

haemophiliac. Pediatr Dent 

1988; I 0:283-6. 

Goldbergm DJ, Tappin DM, 

Cameron S, Frischer M, Green 

ST, Follet EAC. Saliva and HIV 

testing. Lancet 1993;341 :382. 

Holm-Hansen C, Constantine NT. 

Saliva' and HIV testing. Lancet 

1993;341 :382-3. 

Belec L, Lwin S, Pillot J. 

Testing for HIV antibody in 

saliva and HIV -testing centres. 

AIDS 1994;8: 1738-9. 

Behets FM, Eidid B, Quinn TC, 

et al. Detection of salivary HIV

I-specific IgG antibodies in high

risk populations in Zaire. 

JAcquir Immune Defic Syndr 

1991;4:183-7. 

Holmstrom P, Syrjanen S, Laine 

P, Valle SL, Suni J. HIV 

antibodies in whole saliva 

19 

21. 

22. 

23. 

24. 

25. 

26. 

detected by ELISA 'and Western 

blot assays.. J Med Virol 

1990;30:245-8. 

Goldstein AS, Loveless M, 

Williams s, Ferro a. Burger D. 

Characterization of HIV 

antibodies in saliva versus serum. 

IVth International Conference on 

AIDS. Stockolm, 1988. Abstract 

no. 1601. 

McMahan KD, Hofman LF. 

Optimization of HIV-I Western 

blot pTOceudre for saliva 

specimens. IX International 

Conference on AIDS. Berlin, June 

7-11, 1993. Abstract no. PO-

840-2446. 

Emmons J. A modified ELISA 

and Western blot accurately 

determine anti-HIV antibodies in 

oral fluidil obtained with a special 

collecting device. J Inf Dis 

1995;171 :1406-1 O. 

Saliva Diagnostic Systems, Inc. 

Adoption of HIV /dis for saliva. 

Technical Bulletin no. 3; June, 

1993. 

Global Programme on AIDS. 

Recommendations for the 

selectipn of HIV antobody tests. 

WHO Weekly Epid Rec 

1992;67: 145-49. 

Fox PC. Saliva and salivary 

gland alterations in HIV infection. 

J Am Dent Assoc 1991; 122:46-48. 

R
ep

ro
du

ce
d 

 b
y 

Sa
bi

ne
t G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

 d
at

ed
 2

01
1)



27. BaIT. CE, Miller LK, Lopez MR, 

et al. Recovery of infectious 

HIV -I from whole saliva. J Am 

Dent Assoc 1992;123:3648. 

20 

28. Lu XS. Delfraissy 1F. Grangeot

Keros L. Ranou MT. Pilot 1. 

Rapid and constant detection of 

HIV -antibody response in saliva 

ofHIV-infested patients: selective 

distribution of anti-HIV activity 

in the IgG isotype. Res Virol (In 

press). 

R
ep

ro
du

ce
d 

 b
y 

Sa
bi

ne
t G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

 d
at

ed
 2

01
1)




