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Abstract

Introduction: till date, HIV infection is still a major health concern. Knowledge of someone’s serologic status is important and
required for the appropriate provision of services and intervention, and expansion of rapid testing will reduce risk-behaviors
and facilitate the prophylaxis of the opportunistic infections. There is a distinguished role of dentistry to lead this issue of opt-
out testing.

Objective: This study was to assess the prevalence of HIV-infection among a group of Sudanese dental patients in using two
different assays for saliva (Bionor and OraQuick advance).

Methodology: A cross-sectional hospital-based study was conducted in two phases. First 977 patients were recruited from
the outpatients in two dental teaching hospitals (KDTH and UST) in Khartoum state (females 57.6 %, mean age 31, SD 8.7
years) using Bionor test. The second phase was implemented in May 2009 including 150 patients (50.7% males, mean age
34.4,SD £11.7 years) recruited from the UST using OraQuick assay.

Results: This is the first study to assess the prevalence of HIV-infection among dental patients in Sudan. Saliva samples with
Bionor were all negative, yielding a prevalence of 0%. The second phase three samples were reactive, yielding a prevalence of
2%.

Conclusion: Rapid testing has its multiple advantages that are to be considered and advocated for. The dentistry role in
promoting rapid testing and patients screening protocol is highly recommended for infectious diseases and epidemics.
OraQuick is a valuable and practical procedure to be used in patients screening in opt-out setting. The results obtained may
reflect the real situation of HIV-infection among the study-population.
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and Testing; SNAP: Sudan National AIDS Program; KDTH: Till date, HIV infection is still a major health concern
Khartoum Dental Teaching Hospital; UST: University of [1]. Approximately, 36.9 million people are living globally
Science and Technology; FDA: Food and Drug Administration. with this infection, a marked decrease in the number of
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new infections and AIDS related deaths by 27% and 56%,
respectively, from the period of 2010-17 [2]. The risk of
HIV transmission via oral secretion is an important concern
issue to dental health professionals [3]. Knowledge of
someone’s serologic status is important and required for
the appropriate provision of services and interventions [4].
Human Immunodeficiency Virus beside blood is found in
semen, vaginal fluid, and saliva [5]. HIV-specific antibodies
readily found in human saliva provide another potential
painless alternative to a blood draw and reliable method
of detecting the virus. “Saliva can be used as alternative to
blood for detection of HIV antibodies as saliva collection is
painless, non-invasive, inexpensive, simple, and rapid” [6].

Expansion of rapid testing will reduce risk-behaviors and
facilitate the prophylaxis of the opportunistic infections even
in the poorest countries. Where increased testing has been
done there is evidence that unsafe sexual practices have been
reduced by those with HIV. Another benefit of early detection
of HIV is the identification of candidates for experimental
therapies [7]. Four findings mandate the increased use
of rapid HIV antibody diagnostics both in developing and
developed countries for the benefit of public health [8].

The need for immediate HIV test results to make
treatment decisions and to assist with prevention strategies
portends their increased use in developed countries as well
[9]. Having a prospective of future home, on-site, and Point-
Of-Care (POC), saliva is considered as an excellent alternative
to blood, as oral fluid is regarded as a mirror to blood [10].
Saliva sample collection is simple, quick, and non-traumatic
and it can be done at low cost. Moreover saliva specimens
can be collected without significant infection risks for both
patients and operators [11]. The prototype OraScreen
dipstick test shows potential for saliva testing in situations
where it would be inconvenient to use blood. Further
evaluation of saliva testing is warranted on a large sample
population with a low prevalence of HIV infection [12]. Blood
is generally used for detection of antibodies associated with
infectious diseases. However, removal of blood samples can be
problematic and is painful for the patient. It requires suitable
equipment and skilled staff, both of which may be expensive.
Some patients refuse to allow removal of blood samples
because they find it painful and traumatic. Removal of blood
samples from children, newborns, immunocompromised or
overweight subjects is often particularly difficult. In addition,
some religions forbid the taking of blood samples.

Thus, it is necessary to develop alternative, simple,
painless methods of sampling body fluids that give results
as accurate as those obtained with blood samples. Saliva has
been suggested as a possible alternative. Epidemiological
studies and other reports have shown that saliva may
be of value for the detection of HIV antibodies [12]. In
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situations where blood is difficult or inconvenient to obtain,
a substitute to venipuncture offers an attractive alternative
[12]. Diagnostic tests for human immunodeficiency virus
(HIV) infection have undergone considerable evolution
since the first enzyme immunoassay (EIA) and Western
blot were introduced 2 decades ago. Newer methods detect
infection sooner and yield results much faster. Rapid tests
represent a major advance for HIV screening [13]. Rapid HIV
tests are widely used in resource-poor settings, especially
in developing countries. ELISA and Western blot were not
feasible for small laboratories in many developing countries
where resources are limited and electricity may not be
consistently available. It was considered that a non-invasive
saliva screening EIA could be an advantageous alternative
[14].

Saliva collection is easy to perform, non-invasive,
safe to use and thus provides alternative method to blood
collection [15]. Has the advantages of being simple and
non-invasive. This paper reviews the field and discusses
antibody testing of dental patients [16]. Rapid HIV tests offer
additional advantages of low cost and same-day results and
are likely to gain increasing acceptance for HIV screening
and diagnosis in both developed and developing countries
[9]. Screening with combinations of rapid HIV tests proved
to be less expensive than the ELISA/Western blot algorithm
[7]- Rapid HIV testing using oral specimens in the RIDOC
jail was feasible and preferred by correctional staff [17].
The majority of subjects supported routine HIV testing in
jail and the concept of partner notification services. In this
population of jail detainees, rapid HIV testing was feasible
and highly acceptable [18].

The presence of HIV-antibodies in the saliva makes saliva
sample a promising means of testing for HIV antibodies.
Salivary antibody testing for HIV is proving to be a sensitive
and specific procedure, especially useful for epidemiological
studies. HIV antibodies are found in human saliva and can
be detected by sensitive ELISA. Testing saliva is effective for
determining HIV status early in seroconversion. Saliva has
been recommended as an alternative non-invasive specimen
for detection of antibodies to human immunodeficiency
virus (HIV) because of the inherent disadvantages of using
serum for such testing. The sensitivity of saliva for HIV
antibody detection using the modified test protocol was
found to be 95% by GENELAVIA MIXT ELISA and 97% by
DETECT-HIV ELISA, while the specificity for both was 100%.
Saliva is a safe and cost-effective alternative to serum for HIV
antibody detection for most surveillance purposes but not
for diagnostic purposes [19].

The IgG concentration in oral mucosal transudates,

however, is less than that in plasma but higher than that in
whole saliva, the level of IgG in oral fluid is about 1/800 that
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of serum [20]. Best results are obtained with oral fluids that
are rich in IgG, since the primary humoral immune response
to HIV infection involves mainly this class of antibodies. In
studies with saliva conducted between 1986 and 1991, the
concordance between positive serum tests and positive
saliva tests for the detection of HIV antibodies ranged from
70 to 100%. Rapid HIV tests demonstrate sensitivities
and specificities comparable to those of enzyme-linked
immunoassays (ELISAs) currently used for screening.

Objectives

With the realization of the importance of rapid testing
and its impact on prevention, service provision as well as
early access to proper treatment, the distinguished role
of dentistry to lead this issue of opt-out testing, this study
aimed at assessing the prevalence of HIV-infection among
dental patients in Sudan using both Bionor saliva test and
OraQuick advance assay.

Materials and Methods

The Republic of the Sudan is a country in Sub-Saharan
Africa. The country has religious, ethnic and linguistic
diversity with up to 400 spoken languages [21]. The
population of Sudan is about 39.379.358 estimation [22].
Sentinel surveillance was conducted on a limited scale in
2004 and 2005 by Sudan National AIDS Program (SNAP),
reported prevalence rates of sex workers 4.4% and men-who-
have sex with men 9%; as well as among clients attending
the Voluntary Counseling and Testing (VCT) services to be
5-15%. The total number of people living with HIV in the
country is about 522,720 with a prevalence among adults of
reproductive age 15-49 years is about 2.6% [23]. Long-term
war, the economic crisis, urbanization, and borders with
many countries some of which have high HIV prevalence,
provide an enabling environment for high risk sexual
behaviors and rapid spread of HIV infection. One objective
of the Sudan HIV/AIDS national strategic plan is to maintain
the level of HIV prevalence at less than 2% by 2009 [23].

Study Design and Participants

This cross-sectional hospital-based prevalence study
was carried out in two phases: first phase was from March-
July 2008 using Bionor assays, Survey participants were
recruited from outpatients at two dental teaching hospitals
in Khartoum state, Khartoum Dental Teaching Hospital
(KDTH) and University of Science and Technology (UST). A
sample size of 1200 patients was assumed to be satisfactory
for a two-sided test assuming the proportion of dental
care utilization in the previous 2 years to be 0.15 and 0.20
in patients with respectively low- and high education, a
significance level of 5% and a power of 80%. The second
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phase was from 4th to 28th of May 2009 using OraQuick
assay. A total of 150 kits were provided for OraQuick test.
Patients were recruited from UST dental outpatient clinic.
All patients attending during the study period were invited
to participate in the study. In the two phases, the inclusion
criteria were; all patients who are over 18 years of age, with
reported unknown HIV/AIDS status, coming with a dental
complain. Reason for not participating was mainly due to
time limitation on the part of patients and harried intention
to receive dental treatment.

Data Collection: Saliva Samples Collection for
Bionor Test (MucoSafe TM)

The Bionor™ test captures IgG-antibodies against HIV-1
& 2 and their subgroups using a Magnetic Particle Enzyme
Immuno Assay (EIA) method. The tests are very easy to use
and results can be obtained in less than 2 hours [24]. Reading
of results is simple and clear-cut, and performed visually. Oral
fluids samples were collected by the researcher, who was
trained by the manufacturer prior to the conduction of the
study, using MucoSafe TM (Norway) saliva collection devices
according to the manufacturer’s instructions. The MucoSafe
TM collection strip was placed in the mouth between the
lower gums and buccal mucosa rubbed and left in the cavity
for 3 to 5 minutes to absorb oral fluids until the absorbent
membrane is saturated. It was then placed in the special bag
for transportation and sent to the lab for further processing.
They were kept in the refrigerator until processed. All
samples were processed at the UST laboratory at the faculty
of the laboratory sciences. Three qualified technicians had
been assigned to process the samples under supervision
and control of the senior virologist. The laboratory process
followed the manufacturer’s manual of instructions, and
results were interpreted according to the manufacturer’s
protocol [25].

Saliva Samples for OraQuick

The OraQuickR advance TM Rapid HIV-1/2 antibody
test is a single use qualitative immunoassay to detect
antibodies to HIV-1 and 2 in oral fluid, finger stick whole
blood, venipuncture whole blood, and plasma specimens.
The specimen is collected by swabbing the upper and lower
gums with the test device. The patient places a pad against
his or her teeth in supragingival position, and oral transudate
is collected in a manner similar to capillary action [26]. The
specimen and test device are added to a vial of developer
solution, and test results are read 20-40 minutes later.
All participants had been informed about the objectives,
procedures and benefits of the study prior to the participation
in the study. Participants had been asked to sign a (two-
part) written consent form. The first part was accepting
to be included in the study and the second part to receive
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information regarding the results of the HIV-test. Participants
who signed for knowing their status had provided their
telephone numbers for further communication. Pre-test and
post-test counseling was arranged before the conduction of
the study. Arrangements for referral of patients with positive
results to the HIV-special clinics for further management had
been arranged with the respective clinics. All samples for
Bionor™ test were coded prior to sending to the laboratory
to secure confidentiality. Results were sent back with the
codes and then decoded by the researcher and related to the
patients’ profiles.

Results and Discussion

This is the first study to attempt to determine the
prevalence of HIV-infection among dental outpatients in
Sudan, and also one of the rare studies to explore HIV-
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infection in dental clinics [27].

Sample profile

A total of 977 patients’ saliva samples (mean age 31
and SD 8.7) have been processed using Bionor test. From
UST were 491 patients (50.3%) and 486 patients (49.7%)
were from KDTH. Table 1 gives the percentage distribution
of  participants’  socio-demographic  characteristics
(predisposing factors) according to hospital of attendance.
The patients attending UST were less frequently males
(35.2% versus 49.6%), less frequently in the younger age
group (47.6% and 59.1%), and had more frequently travelled
outside Sudan (41.5% versus 27.6%) as compared to their
KDTH counterparts (Table 1). All patients in this group had
negative results, which makes the prevalence among dental
patients to be 0.0%.

Characteristic UST % (n) | KDTH % (n) | Total % (n)
Gender
Male 35.2(173) 49.6 (241) 42.4 (414)
Female 64.8 (318)** 50.4 (245) 57.6 (563)
Age
<29 47.6 (233) 59.1 (287) 53.3(520)
230 52.4 (257) ** 40.9 (199) 46.7 (456)
Marital status
Single 43.0 (211) 47.5(231) 45.2 (442)
In relationship 57.0 (280) 52.5 (255) 54.8 (535)
Education
Primary/secondary 48.3 (237) 46.1 (224) 47.2 (461)
University and higher 51.7 (254) 53.9 (262) 52.8 (516)
Profession
Unemployed, other 62.0 (304) 58.8(286) 60.5 (590)
Technical, office, skilled labor 38.0 (186) 41.2 (200) 39.5 (386)
Travelling inside Sudan
Yes 85.9 (420) 84.2 (409) 85.0 (829)
No 14.1 (69) 15.8 (77) 15.0 (146)
Travelling outside Sudan
Yes 41.5 (203)** 27.6 (134) 34.6 (337)
No 58.5 (286) 72.4 (352) 65.4 (638)

Table 1: Frequency and percentage distribution of dental patients’ socio-demographic characteristics (predisposing factors) in

UST and KDTH hospitals.

OraQuick Sample Profile

A total of 150 patients were tested using OraQuick.
Seventy four (49.3%) were females; with a total mean age of
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34.35 years and a SD of 11.76 years. Among these patients,
three had reactive tests. They were as follows; 21-year-
old male, 50-year-old male, and 53-year-old female. This
makes the prevalence to be 2%. In a recent study in India
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using saliva and serum samples, ELISA results were 99%
sensitive and 100% specific for HIV antibodies—there was
1 false positive-while for the serum samples, they were
100% for both measures. “Saliva can be used as alternative
to blood for detection of HIV antibodies as saliva collection is
painless, non-invasive, inexpensive, simple, and rapid,” Like
all rapid tests oral-fluid-based tests positive results must be
considered as primary and should be confirmed with blood
or plasma-based approved tests.

Despite reported high accuracy of oral-based tests,
their accuracy and clinical utility also may depend on
disease prevalence, clinical presentation and type of study
populations [28]. The results obtained may reflect the real
situation of HIV-infection among the study-population, while
some possible factors (limitations) might have contributed
to suspected false negatives; the first is the low prevalence
of HIV-infection in Sudan as there is reported practical
implication with lower specificity especially in population
with low HIV prevalence [29]. There is as well the possibility
of self-selection bias, as it is known that very sick persons
tend not to attend dental clinics in seeking their prioritized
medical problems [30].

Persons with HIV-related risk-behavior may prefer
not to participate in such studies to avoiding stigma
and discrimination in treatment as well as management
required. Human-errors related to different procedure’s
steps (sample collection, storing and laboratory process)
may have also occurred. As it has been shown the processing
of the saliva samples is less critical (with certain limits) in
testing for seropositivity [31]. The small sample size on the
second phase of the study is to be considered as a limitation
in generalizing these results.

The mostlikely factor is the ability of the collection device
to collect an amount of oral fluid very rich with IgG, as this is
known as the mostimportant condition required in oral fluid.
Best results are obtained with oral fluids that are rich in IgG
[32]. Among the collection devices studied, Orasure device
resulted in the highest sensitivity and specificity scores for
HIV-antibodies detection. Many studies have been carried out
to assess theaccuracy of OraQuick. In Namibia a study claimed
as the first field evaluation of OraQuick and OraSure devices
in a resource-limited setting in Southern Africa, has proved
that OraSure has the specificity of 99.5% and sensitivity
of 97.1% [33], OraQuick also demonstrated its utility for
detecting HIV subtypes [34]. Orasure device has been found
to be able to collect the highest concentration of IgG among
other several devices [35]. So many studies have shown the
validity of OraSure as well as its suitability as surveying
tool in prevalence studies among general population [36].
OraSure being easy to use with no laboratory work needed,
shorter time to give the results, and very high acceptance by
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health providers and patients as well. The United States Food
and Drug Administration (FDA) have approved OraQuick
since 2002. Very too little literature on the validity of Bionor
was available. There was no accessible data on the accuracy
and validity of Bionor assay. Any new diagnostic test to get
acceptance, an extensive data of publication supporting the
science should be available [37].

Conclusion

We could conclude that oral fluid is an appealing medium
for HIV-testing. Rapid testing has its multiple advantages that
are to be considered and advocated for. The dentistry role in
promoting rapid testing and patients screening protocol is
highly recommended. HIV-infection and oral health are inter-
related. OraQuick is a valuable and practical procedure to be
used in patients screening in opt-out setting. The accuracy
of OraQuick puts this assay as a priority method in carrying
such services and studies. Due to different limitations we
have mentioned, it seems that the results of both surveys are
not conclusive. More studies are to be carried out to precisely
determine the burden of HIV-infection in dental as well as
other outpatients setting in Sudan.
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