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Xerostomia and salivary flow rates
in HIV patients
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SUMMARY
Introduction: Whilst the incidence of oral manifestations
in HIV infected patients has decreased with the advent of
highly active antiretroviral therapy (HAART), salivary gland
disease is reported to be increasing among those on this
treatment regime.
Aims and objectives: To compare the prevalence of
xerostomia and mean salivary flow rates in three groups:
HIV negative (Gr-1), HIV positive but not on HAART (Gr-2)
and HIV positive on HAART (Gr-3).
Design: A cross sectional analytical study.
Methods: Xerostomia was assessed using a questionnaire. Saliva was collected and flow rates established.
CD4 counts, viral loads and HAART regimens were recorded where appropriate.
Results: Significant differences were observed between the groups regarding the prevalence of xerostomia (p=0.006), mean resting (p=0.010) and stimulated
(p=0.034), salivary flow rates. Gr-2 showed the greatest
salivary deficiency. Salivary flow was not decreased by
HAART. Levels of CD4 ≤350 were linked to low resting
flow rates in Gr-2. In Gr-3, patients on fixed dose combination (FDC) showed a significantly lower stimulated flow
rate (p=0.034) than those on other HAART regimens.
Conclusion: HIV positive patients not on HAART are
more vulnerable to decreased salivary flow rates. HAART
did not adversely affect xerostomia or salivary flow rates
in this population group.

INTRODUCTION
It is reported that South Africa has the largest population
in the world of persons living with HIV. The total number
of infected persons has been estimated to be 6.4-million
(12.2% of the population).1 This marked prevalence had
been attributed by the Human Sciences Research Council
(HSRC) to the combined effects of new infections and the
success of an expanded ART programme, which had increased survival rates among HIV-infected individuals.1
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ACRONYMS
ART: 		 Anti-retroviral therapy
ARV: 		 Anti-retroviral
FDC: 		 Fixed dose combination
Gr: 		 Group
HAART:
Highly Active Anti-Retroviral Therapy
HIV- SGD: HIV associated salivary gland disease
HCT: 		 HIV Counselling and Testing
INH: 		 Isoniazid, Iso-nicotinic acid hydrazide
NRTI: 		 Nucleoside reverse transcriptase inhibitors
NNRTI: 		 Non-Nucleoside reverse transcriptase inhibitors

Although HIV had been associated with a variety of oral
opportunistic lesions during the early days of its emergence, the incidence of these lesions has decreased in
patients on HAART.2-5 In contrast, HIV-associated Salivary
Gland Disease (HIV-SGD) in general seemed to be slowly
increasing in prevalence during the HAART era.6-12 Reduced salivary flow and xerostomia have been reported
with the use of HAART.8-10
The most common salivary gland changes reported were
those related to saliva production, manifesting as hyposalivation and xerostomia, the perceived feeling of a dry
mouth, which may or may not be associated with salivary
gland hypofunction. It is subjective and can be measured
by means of questionnaires13 or visual analogue scales.14
Hyposalivation on the other hand, is a demonstrable reduction in salivary flow rate that can be measured objectively by collecting saliva over a specified period of time.15
Often these terms have been used interchangeably but
studies have demonstrated that xerostomia may not necessarily indicate an actual measurable reduction in salivary flow rate. The reverse is also true, as some patients
with reduced flow rates did not complain of xerostomia.13
The functions of saliva include lubrication, buffering
capacity, tooth remineralisation and antimicrobial and
antifungal protection. A reduction in the flow rates of saliva
would adversely affect these vital functions resulting in
an increase in dental caries, certain oral infections and a
general oral discomfort. Salivary gland hypofunction has
been shown to have a high predictive value for recurrent
candidial infection.16 Denture wearers with low salivary flow
rates have low denture retention. Busato et al.17 concluded
in their study that xerostomia further reduces the quality of
life of people living with HIV and AIDS.
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AIM
This study evaluated and compared the prevalence of
self-reported xerostomia and the mean salivary flow rates
in three patient groups: HIV positive patients on long term
HAART, HIV positive patients not on HAART and HIV negative patients.

DESIGN AND METHODS
This was a cross-sectional analytical study. Ethical approval
was obtained from the Senate Research Committee, University of Western Cape. Permission to conduct the study was
obtained from the Department of Health, Eastern Cape.
Adult patients (18-55 years of age) who attended the
HIV Counselling and Testing centre (HCT) and the Antiretroviral (ARV) section at a public health care facility in
East London, South Africa, were invited to participate in
the study by written informed consent. The sample size
was 150, with 50 individuals in each group. HIV negative
patients were allocated to Gr-1. The HIV positive patients
were divided based on treatment. Gr-2 included those
who were HAART naive and Gr-3, those who had been on
HAART for two years or more.
The exclusion criteria included patients who were acutely
ill, those on any medication (other than HAART) that had
a side effect of xerostomia, those diagnosed with any
auto-immune salivary gland disease, and those who had
received any head and neck radiation. Pregnant patients
were excluded from the study. Totally edentulous patients
were also excluded.
Data collection and procedure:
The incidence and the expression of xerostomia were
evaluated based on the responses to a questionnaire
which had been proposed by Sreebny and Valdini13 and
which included only four questions:
1. Does your mouth usually feel dry?
2. Do you regularly do things to keep your mouth moist?
3. Do you get out of bed at night to drink fluids?
4. Does your mouth usually become dry when you speak?
These four questions were
found by Sreebny and Valdini to have a high specificity and predictive value.13
A positive response to any
was considered as indicative of xerostomia.
Subjects refrained from eating and drinking 90 minutes
before saliva collection. Saliva was collected in sterile
plastic tubes through a funnel (Figure 1). A countdown
timer was used to mark time elapsed.

Figure 1: Tube and funnel for saliva
collection

Unstimulated whole-mouth saliva was collected by the
“spitting method”15 into the tube for 3 minutes. At the
end of three minutes, the tubes were collected and new
tubes used for collecting chewing-stimulated saliva. A
2cm piece of sterile rubber was used for chewing and
saliva collected by the same method. A metronome was
used to regulate chewing to 45 strokes per minute. The
subjects were asked to chew for one minute and spit the
accumulated saliva into the tube. The rubber piece was
kept in the mouth of the subject and the process was

repeated two more times. All saliva samples collected
were weighed on a calibrated scale and the flow rate per
minute was calculated. Since the specific gravity of saliva
is one, 1 gram is considered equivalent to 1 ml.
Statistical analysis
Data was captured on Microsoft Excel. Data analysis was
done with the statistical software “R” version 2.15.0 (201203-30) (Copyright © 2012, The R Foundation for Statistical
Computing). The data collected was subjected to descriptive
analysis and prevalence was calculated. The significance
of the differences of prevalence were calculated by Chisquared test and, where applicable, Fischer’s exact test.
Statistical significance was set at p-value <0.05.
The influence of independent variables such as gender,
age, CD4 count, smoking, viral load and medications on
the prevalence of xerostomia was examined, using logistic
regression. The differences in mean flow rates between the
groups were examined by least squared linear regression
and associated analysis of variance (ANOVA). The Student’s
t- test was used whenever differences between two mean
flow rates needed to be analysed for significance.

RESULTS
The demographic and clinical data collected were as
shown in Tables 1 and 2. The mean age of the sample was
34yrs with Gr-3 having a slightly higher mean age of 39
and Gr-1 having a younger sample with mean age of 30yr.
73% of the patients in the study were female. The total
number of smokers was 17 (11%) with 8, 7 and 2 in Gr-1,
Gr-2 and Gr-3 respectively. Of these only 2 (1%) patients,
both in Gr-1, smoked more than 10 cigarettes per day.
The mean CD4 count in Gr-2 was 339 and in Gr-3 it was
577. Six of the patients in Gr-2 and twelve in Gr -3 were on
either Co-trimoxazole or INH or on both. In Gr-3, 34 of the
50 were on FDC (Fixed dose combination) and 16 were on
other HAART regimens. Viral loads were available only for
Gr-3 and 78% (39) of this group had a value lower than the
detectable level (LTDL) so the effect of viral loads on the
outcome measures were not calculated.
The influence of covariates on the prevalence of xerostomia
was examined by fitting generalized linear models with
the dependent variable xerostomia and the independent
variables group, age, gender, smoking, CD4 and use of
Co-trimoxazole and/or INH (using only Gr-2 and Gr-3).
Multiple regression analysis revealed that for xerostomia, the
significant predictor besides group was age, which was found
to have a significant negative correlation at p=0.002. When
mean flow rates were analysed, it was seen that although
males generally had a higher mean flow rate, a significance
was seen only for chewing- stimulated flow rate p=0.031.
Table 1: Distribution by demographics
Gr-1
(N=50)

Gr-2
(N=50)

Gr-3
(N=50)

Total
(N=150)

Male

15

15

10

40

Female

35

35

40

110

18-30 yrs

30

26

5

61

31-40 yrs

15

16

24

55

41-55 yrs

5

8

21

34

Variables
Gender

Age
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Table 2: Distribution by clinical data
Gr-1 (N=50)

Variables
CD4 Count (cells/mm3)

≤350
>350

Not Determined

Gr-2 (N=50)

Gr-3 (N=50)

Total (N=150)

31 (62%)

9* (20%)

40 (42%)

19 (38%)

36* (80%)

55 (58%)

39 (78%)

N/A

10 (20%)

N/A

1 (2%)

N/A

12 (24%)

18 (18%)

LTDL
Viral Load (copies /ml)

≤1000

Not Applicable

Not Determined

>1000
Taking Co-trimox and/or INH
HAART regimen

Yes
No
FDC
Other HAART

A summary of outcome measures and the
comparison thereof between the groups can
be seen in Table 3. Significance was found
between the groups for all relationships.
The overall prevalence of xerostomia was
50% in the total study population. Gr-2
showed the highest prevalence with 33 (66%)
out of 50 patients responding affirmative to
at least one of the xerostomia questions in
the questionnaire. 25 (50%) patients and 17
(34%) patients, in Gr-1 and Gr-3 respectively,
responded similarly. The differences in
prevalence between the groups were
examined using the Chi- Squared test. The
hypothesis of homogeneous prevalence
was rejected at level 0.006. The difference
between Gr-2 and Gr-3 was found to be
significant at p=0.002. Although Gr-2 had
a higher xerostomia prevalence than the
HIV negative patients in Gr-1, the difference
between the two prevalences was not
significant at p= 0.156.
The mean resting and chewing-stimulated
salivary flow rates for each group was
subjected to a one way Analysis of
Variance (ANOVA). There was a significant
difference for both flow rates between the
groups as seen in Table 3.

6 (12%)

Not Applicable

44 (88%)

Not Applicable

Not Applicable

38 (76%)

82 (82%)

34 (68%)

N/A

16 (32%)

N/A

Table 3: Prevalence and mean flow rates as influenced by Group
Outcome

Gr -1
(HIV Negative)

Gr -2
(HIV+ve Non
HAART)

Gr -3
(HIV+ve
HAART)

p value

Xerostomia

50%

66%

34%

0.006*

Mean resting
flow rate ml/min

0.53 (SD 0.37)

0.42 (SD 0.31)

0.66 (SD 0.47)

0.010*

Mean chewingstimulated flow
rate ml/min

0.96 (SD 0.59)

0.81 (SD 0.63)

1.14 (SD 0.67)

0.034*

*Significant at p<0.05
Table 4: Outcome measures in HIV positive individuals as influenced by HAART
Outcome

Gr -2
(HIV+ve Non
HAART)

Gr -3
(HIV+ve
HAART)

p value

O R (CI)

Xerostomia
prevalence

66%

43%

0.002*

0.269
(0.107,0.655)

Mean resting flow
rate ml/min

0.42 (SD 0.31)

0.66 (SD 0.47)

0.003*

N/A

Mean chewingstimulated flow rate
ml/min

0.81 (SD 0.63)

1.14 (SD 0.67)

0.013*

N/A

*Significant at p<0.05
Table 5: Influence of CD4 Count on mean resting flow rates
Grs- 2+3
Mean resting flow rate

CD4≤350 (n=40)

CD4>350 (n=55)

p value

0.43 (0.33)

0.58 (0.42)

0.055

When the outcome measures were
Gr-2
CD4≤350 (n=31)
CD4>350 (n=19)
p value
compared between the two HIV positive
0.34 (0.21)
0.56 (0.40)
0.035*
groups, similar results were seen (Table 4). Mean resting flow rate
Patients in Gr-2 had a higher prevalence
Gr-3
CD4≤350 (n=9)
CD4>350 (n=36)
p value
of xerostomia (p=0.002) and a significant Mean resting flow rate
0.75 (0.46)
0.60 (0.45)
0.348
reduction in both resting and chewing*Significant
at
p<0.05
stimulated mean flow rates when compared
with those in Gr-3. The difference in the
mean flow rates between Gr-2 and Gr-3 was significant In Gr-3 68% (n=34) were on FDC (which contains two
with p=0.003 for resting flow rate and p=0.013 for chewing- NRTI’s and one NNRTI). There was a non-significant increase in the prevalence of xerostomia and a significant
stimulated flow rates.
reduction in the mean chewing-stimulated flow rate for
The influence of low CD4 (≤350) on the outcome measures those on FDC (p= 0.034) when compared with those on
were analysed in both the HIV positive groups (Gr-2 and Gr-3) other HAART regimens (Figure 2).
separately and together, irrespective of HAART. When mean
flow rates of all the HIV positive patients were compared,
although the flow rates were reduced in those with CD4 DISCUSSION
counts ≤350 cell/mm3, there was no statistical significance A decrease in salivary function and a significant increase
(Table 5). The difference in mean resting flow rates came in xerostomic symptoms were noted among those who
close to significance at p= 0.055. When analysed separately, were not on HAART, ie Gr-2. The difference was greater
the mean resting flow rate was found to be significantly for resting flow rate than for chewing-stimulated flow
rate. During the resting phase, 65% unstimulated saliva
influenced by a low CD4 count only in Gr-2 (p=0.035).
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ml/min

of the degree of inflammatory infiltrate in the gland but not
associated with degree of immune deficiency”. In the current study, a CD4 count ≤ 350 was used as the criterion
for a low value since this is the reference level used by the
South African Public Health system at which HAART was
initiated at the time of the study.

95% Cl for mean

2.7
2.4
2.1
1.8



1.5
1.2
0.9



0.6
0.3
0
FDC
(n=34)

other HAART
(n=16)

Figure 2: M
 ean chewing-stimulated flow rates - FDC vs. other HAART
regimens

is produced by the submandibular gland, 20% by the
parotid, 7-8% from the sub-lingual and the remaining from
minor salivary glands.18 According to Atkinson et al.19 the
function of the submandibular gland is affected earlier
during the progression of HIV infection and the parotid
glands are affected over a greater time.
While low CD4 counts (<200 cell/mm3) have been attributed by many authors to being a significant risk factor for
xerostomia and hyposalivation,9,20,21 others did not find
this correlation significant.10,22,23 According to Schiødt et
al.,24 the reduction in salivary flow is “likely to be a function

Xerostomia prevalence did not show a significant difference
between the two CD4 groups. The mean resting flow rate
for those with CD4 counts ≤350 cell/mm3, when calculated
in Gr-2 alone, was found to be significant at p= 0.035 (Table
5). This further points to the oral health vulnerability of these
HIV positive patients with a low CD4 count in whom HAART
is yet to be initiated and during the period while waiting for
the therapeutic effect of HAART to improve the CD4 count.
Low CD4 counts in patients on HAART, Gr-3, did not seem
to affect mean resting flow rates.
More than 50% of the saliva produced under stimulation is
from the parotid gland.18 Although the exact mechanism and
long term effects of HAART on the parotid is unknown, lymphocytic infiltration, accinar changes, lipomatous changes
and immune reconstitution inflammatory syndrome (IRIS)
have all been proposed.6,9,25 When comparing the outcomes of those on FDC with those on other HAART regimens, there was a statistically insignificant increase in the
prevalence of xerostomia. But a significant reduction was
seen in the mean chewing-stimulated flow rate for those on
FDC. The patients on FDC were further separated based on
duration of time on FDC as <3month, 3-6 months and >6
months. Further evaluation of their mean flow rates showed
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progressive improvement in both resting and chewing flow
rates as the duration on FDC increased.
This could be due to the fact that of the 34 patients that
were on FDC, 32 had just switched their HAART regimen
in the past six months. Silverberg et al.,26 and Navazesh
et al.,21 had found in their study that patients on stable
HAART usage had higher salivary flow rates and lesser
xerostomia complaints than those that switched HAART or
had discontinued treatment in the previous six months.
Interestingly, age was negatively co-related to xerostomia
unlike many other reports that associated increasing age
with increasing xerostomia complaints.13,27,28 The range of
ages included in the study; 18-55 years, do not significantly
affect xerostomia27 and this contradictory influence could
be coincidental due to other systemic factors. The fact that
in this study, Gr-3 had the oldest mean age yet the group
had the lowest prevalence for xerostomia and the highest
mean flow rates, might have influenced this result.

CONCLUSION
Salivary gland dysfunction was observed more readily in
those who were immuno-compromised and not yet on
HAART. When planning an intense prophylactic treatment
regimen, special attention should be paid to prevent and
manage the oral conditions that are associated with reduced salivary flow in these individuals. HAART in itself did
not appear to adversely affect xerostomic perceptions or
salivary flow rate. The improved immunity that came from
being on anti-retroviral treatment was beneficial to salivary
gland function. Duration of HAART, change in regimen,
type of regimen, all seem to have had an effect on salivary
flow rate.21,23,26 Thus, studies on larger samples and of longitudinal design are necessary to explore the possibility of
similar findings in the South African context. This would in
turn further pin point those vulnerable to salivary hypofunction and its effects, enabling timeous prophylactic actions.
The HIV prevalence in the Eastern Cape is estimated to be
11.6%.1 With HIV infections being managed progressively
more successfully by the country’s health care services,
more and more HIV infected people are living longer and
healthier lives while on HAART. Therefore, it is imperative
that the general dental practitioner be aware of the salivary gland effects and resultant oral consequences seen
in HIV infection and subsequent HAART.
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