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Abstract

Background The human immunodeficiency virus (HIV) is the causative agent of acquired immunodeficiency
syndrome (AIDS). During the incubation period of AIDS, oral manifestations may precede systemic symptoms;
therefore, it is vitally important to explore the relationship between HIV and oral health and other indicators. This
study aimed to further assess the correlation between demographic risk factors, the dental health of HIV-infected
patients, and the correlation of oral health indicators with CD4* T-cell counts (CTCCs) and HIV viral loads (HIV-VLs).

Methods Demographic data on 108 HIV-infected patients were first recorded by questionnaire from March 2016 to
November 2018. Patients'dental health and oral lesions were assessed by a dental specialist; in addition, they were
tested for CTCCs and HIV-VLs by flow cytometry and NucliSENS EasyQ® HIV-1 virometer. Finally, the links between
CTCC, HIV-VL, and the dental health (including oral lesions) of the patients were analyzed.

Results We found that age, marital status, and body mass index (BMI) were relevant to the patient’s dental health
(P<0.05) and that their oral hygiene was relevant to their dental health (P <0.05). However, HIV-VL was not directly
related to periodontal/dental clinical indicators (P> 0.05). We discovered that the oral lesions in HIV-infected patients
were related to decreased CTCCs and increased HIV-VLs (P<0.05).

Conclusions We concluded that HIV-infected patients with severely impaired immune function tend to have poor
dental health. Moreover, the prevalence of oral lesions was negatively correlated with CTCC and positively correlated
with HIV-VL.
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Background

Acquired immune deficiency syndrome (AIDS) is a char-
acteristic immune deficiency disease caused by infection
with the human immunodeficiency virus (HIV); it is a
highly infectious disease that spreads rapidly and has a
high mortality rate [1]. HIV is a retrovirus that targets
CD4* T cells in the immune system, leading to impaired
immune cell function and severe immunosuppression
[2]. Although there is no cure for AIDS, there are pal-
liative drugs that can enable patients to live with HIV
[3]. Microorganisms in the oral cavity of AIDS patients
are diverse and complex [4, 5]. Compared with non-
HIV-infected patients, patients with HIV have a higher
risk of developing AIDS and worsening oral disease [6].
However, the exact mechanisms linking oral disease with
AIDS are not fully understood.

CD4" T cells, which are mainly expressed in helper T
(Th) cells, are donor receptors for Th cells, enabling them
to recognize antigens from the T-cell receptor (TCR) [7].
CD4* T cells bind to the nonpolypeptide region of the
major histocompatibility complex (MHC) and partici-
pate in the signal transduction of TCR-recognized anti-
gens in Th cells [8]. CD4* T cells are also receptors for
HIV [9]. Therefore, the detection of CD4" T cells plays a
crucial role in confirming the effectiveness of both AIDS
therapy and patients’ immune function. Currently, the
CD4" T-cell count (CTCC) is also the clearest indicator
of immune system damage in HIV-infected patients [10].

The HIV-VL assay is applied mainly to monitor the
progression of HIV infection [11]. At present, the most
commonly used and most sensitive method is the quan-
titative detection of viral RNA in plasma. Therefore, fur-
ther comparison between CTCCs and HIV-VLs with oral
health indicators is essential for the control of disease in
AIDS patients.

Methods

Patient information

Our study comprised 108 patients (average age, 39.8
years; age range, 13—86 years) with either HIV infec-
tion or full-blown AIDS who had been diagnosed in the
HIV department of the Public Health Clinical Medi-
cal Center of Chengdu, Sichuan Province, from March
2016 to November 2018. The inclusion criteria were as
follows: patients had to be at least 13 years of age; they
had to be able to think, to have normal speech, to be
able to express themselves, and to meet the diagnostic
criteria for HIV infection (i.e., a positive HIV antibody
test with secondary confirmation by rapid or laboratory
immune-enzymatic techniques and/or a positive test for
HIV or its viral components [HIV-RNA or HIV-DNA or
ultrasensitive HIV p24 antigen]). The exclusion criteria
included pregnancy in women, the presence of a severe
opportunistic infection uncontrollable by treatment,
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the individual’s inability to move independently, and
any other serious or unstable chronic medical condi-
tion requiring care. All included patients gave their
informed consent and participated voluntarily; in the
case of minors, their parents/legal guardians also signed
the consent form. All subjects filled out an epidemiologic
questionnaire before undergoing a clinical examination.
This study was performed by the Declaration of Helsinki
and also received the approval of the ethics committee at
West China Hospital of Stomatology, Sichuan University
(WCHSIRB-D-2015-004).

Demographics

The participants’ demographics were obtained by ques-
tionnaire, and their general health was determined from
their inpatient medical records. Based on the criteria of
the World Health Organization (WHO), the assessed
variables included gender, age, education, income, and
body mass index (BMI). The study population was split
into four groups: adolescents (13-24 years of age), a
young group (25-44 years of age), a middle-aged group
(45—64 years of age), and an elderly group (65 years of age
or older). The level of education was classified as follows:
junior middle school (<9 years), high school (9-12 years),
or college or beyond (>12 years). Annual income—in
terms of renminbi (RMB)-was split into less than 12,000,
12,000 to 36,000, and >36,000 RMB. Marital status was
classified as single, married, divorced, or widowed. Based
on their BMI (weight [kg]/height [m]?), participants were
classified as either underweight (<18.5 kg/m?), normal
(18.5-23.9 kg/m?), overweight (24.0-27.9 kg/m?), or
obese (>28.0 kg/m?) [12].

Clinical assessment of dental health

Each of the patients received a comprehensive den-
tal examination. We applied the WHO’s Basic Methods
for Oral Health Survey as well as the basic methods and
diagnostic criteria of the Second National Oral Health
Epidemiological Sample Survey [13]. In each case, the
dental examination determined the number of sound
permanent teeth; the number of teeth missing owing
to oral disease; the number of decayed, missing, and
filled teeth (DMFTs); and several decayed, missing, and
filled surfaces (DMFSs). The dental health examination
was performed by an oral surgeon (who had undergone
prior training) with a consistency test and kappa value
greater than 0.8. Sterilization of the examination instru-
ments and personnel protection measures were carried
out based on the requirements of the HIV department.
Twenty-seven patients were examined each time, and the
HIV department disposed of medical waste.
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Clinical assessment of periodontal health

All of the patients underwent a comprehensive periodon-
tal examination using a Hu-Friedy periodontal probe
and disposable mouth mirror. The examination was per-
formed by an oral surgeon based on Carranza’s Clinical
Periodontology method [14]. The examination indexes
included probing depth (PD), clinical attachment loss
(CAL [>3 mm and >5 mm)]), PD>4 mm, and bleeding
on probing (BOP). For PD and CAL, six loci (proximal
mid-buccal, buccal, distal midbuccal, distal midlingual,
lingual, and proximal midlingual) of each tooth were
evaluated using a William probe (Hu-Friedy, Chicago,
USA). For grading BOP, four loci (distal midbuccal,
medial, proximal midbuccal, and lingual) were examined,
with 0=no bleeding and 1=bleeding.

Measurement of CD4* T-cell count and HIV viral loads

Ten milliliters of peripheral venous blood (anticoagulated
with ethylenediaminetetraacetic acid) were collected by a
specialist nurse using a sterile blood collection tube; the
specimen was then processed within 24 h and sent to the
laboratory for testing. The CD4* T-cell count (CTCC) in
peripheral blood was measured by flow cytometry (BD
Biosciences, San José, CA, USA). After extracting HIV
RNA from plasma, the HIV viral load was detected by
using the NucliSENS magnetic extraction reagent and
HIV type I nucleic acid quantitative kit on the Nucli-
SENS EasyQ HIV-1 virometer (bioMerieux, Marcy-
I'Etoile, France). Subsequently, patients were classified
in terms of viral load (i.e., < 10,000 copies/mL [low-VL
group], 10,000 —100,000 copies/mL [median VL group],
and >100,000 copies/mL [high-VL group]). In addition,
the patients were split into high- and low-CTCC groups
(200/pL).

Diagnostic criteria for oral lesions

The diagnosis of oral lesions was based on the classifi-
cation and diagnostic criteria of AIDS oral manifesta-
tions formulated by the WHO Collaborating Centre on
Oral Manifestations of the Immunodeficiency Virus [15].
HIV-associated oral lesions primarily include oral can-
didiasis (OC), oral hairy leukoplakia (OHL), herpes sim-
plex (HS) lesions, Kaposi’s sarcoma (KS), non-Hodgkin’s
Kaposi’s sarcoma (KS), non-Hodgkin’s lymphoma (NHL),
periodontal diseases (linear erythema of the gums, nec-
rotizing ulcerative gingivitis, and necrotizing ulcerative

Table 1 Clinical index of dental health in HIV-infected patients

(N=108)

Clinical parameters Min Max Mean*Std Dev
Number of permanent sound teeth 0 23 10.8£6.3
Number of missing teeth from disease 0 21 57422
DMFT 1 26 118163
DMFS 2 112 47.6+283
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periodontitis), xerostomia, and others [16]. The diagno-
sis of oral lesions was based on clinical presentation and
histopathologic examination. The examination of oral
lesions was completed by an oral surgeon according to
unified examination methods and standards. For the
diagnosis of non-Hodgkin’s lymphoma, the histological
sections were stained with hematoxylin and eosin (H&E),
which were confirmed by at least two oral pathologists
based on the WHO classification of lymphoid neoplasms
[17].

Statistical analysis

The data were analyzed using SPSS 23.0 software (SPSS,
Inc., Chicago, IL, USA). Comparisons of multiple sam-
ples were performed using the nonparametric Kruskal—
Wallis test. Comparisons of two samples were performed
using independent samples and the Mann—Whitney U
test. P<0.05 denoted a significant difference.

Results

Treatment-naive and experienced HIV-infected patients
Our 108 patients were divided into those who were
treatment-naive (n=38) and those who had experienced
treatment (n=70). Because we found that there was no
significant difference in the number of permanent sound
teeth, missing teeth from disease, DMFTs, and DMFSs
between untreated and treated groups (Figure S1), we
decided to refer to them all simply as HIV-infected
patients.

Dental health status of HIV-infected patients

Among the caries-related indicators, the mean number
of existing healthy teeth was 10.8, with individual fluctua-
tions ranging from 0 to 23, and the mean number of teeth
lost due to oral disease was 5.6, with individual fluctua-
tions ranging from 0 to 21. The mean DMFT value was
11.8, with individual fluctuations ranging from 1 to 26,
and the mean DMES value was 47.6, with individual fluc-
tuations ranging from 2 to 112 (Table 1).

Statistical analysis of demographic variables and dental
clinical indicators in HIV-infected patients

We also analyzed the relationship between four clinical
indicators of dental health and demographic variables.
The results showed that, owing to oral diseases and the
higher number of DMFSs, the older group had fewer
remaining teeth than the younger group (P<0.05). Sig-
nificant differences were also found in the number of
existing teeth, DMFTs, and DMFSs in terms of marital
status (P<0.05). Both divorced and widowed individuals
had higher DMFTs and DMEFSs than did single and mar-
ried individuals. Gender, education, and income were not
significantly correlated with the previously mentioned
clinical indicators. The number of teeth lost due to oral
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disease and DMFTs differed significantly between differ-
ent BMI groups (P<0.05) (Table 2).

Influence of oral hygiene on patients’ dental health

We discovered no significant association between the
frequency of tooth brushing or flossing frequency and
the clinical indicators of caries; mouth rinsing frequency
was significantly associated with the number of perma-
nent sound teeth and DMFTs (P<0.05). Those who used
mouthwash more than once a day had the most perma-
nent sound teeth and the fewest DMFTs (Table 3).

Patients’ CD4* T-cell counts and HIV viral loads

The minimal CTCC in the patients was 2 cells/ul and the
maximal value was 733 cells/pl. The minimal HIV-VL in
the patients was 167 copies per milliliter and the maxi-
mal HIV-VL was 9,580,000 copies per milliliter (Table 4).
Both the HIV-VL and CTCC were further counted in
untreated and treated groups using T-test analysis;
the resulting data showed that the HIV-VL (copies per
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milliliter) was notably decreased in the treated group as
compared with the untreated group (Figure S2A). Fur-
thermore, the CTCC (cells/pl) was dramatically increased
in the treated group as compared with the untreated
group (Figure S2B).

The effects of the CD4* T-cell count and HIV viral load on
patients’ periodontal health

The patients were grouped based on their CTCCs and
HIV-VLs; the differences in their periodontal health indi-
ces were then compared, showing that there was no sta-
tistical association between any of the periodontal health
indices and patients’ HIV-VLs (P>0.05). However, there
were statistical associations between patients’ CTCCs
and their percentage of bleeding on probing (BOP) posi-
tive sites, probing depth (PD>4 mm), mean PD, and
clinical attachment loss (CAL>3 mm and CAL>5 mm)
(Table 5).

Table 2 Comparison of demographic variables and dental health status in HIV-infected patients (N=108)

Variables N Mean number of permanent sound teeth  Mean number of missing teeth from disease DMFT  DMFS
mean  mean
Age (yrs) 108
13~24 26 1417 437 10.37 4243
25~44 32 14.12 4.24 11.18 44.63
45~64 29 11.62 6.79 13.82 52.71
>65 21 9.89 851 15.09 62.91
P 0.034" 0.004" 0036" 0013
Gender 108
Male 50 13.79 5.09 11.78 45.55
Female 58 11.85 6.22 13.24 53.28
P 0.225 0.932 0.361 0.338
Marital status 108
Single 19 223 15 8.42 19.16
Married 45 3.12 29 14.23 31.59
Divorced 25 3.68 347 18.63 35.02
Widowed 19 324 2.68 20.31 3113
P 0.004" 0.001" 0038 0088
Education (yrs) 108
<9 43 12.19 6.61 13.95 46.06
9~12 46 1342 544 11.67 50.69
>12 19 12.16 543 1248 5536
P 0.735 0.898 0.561 0466
Income per year (yuan) 108
<12,000 12 12.74 6.57 13.15 19.93
>12,000 96 11.87 547 12.14 5352
P 0.654 0.445 0.796 0.645
BMI (kg/m2) 108
<185 25 14.48 342 11.24 41.02
185~24 78 11.21 498 14.27 4942
24~28 5 1549 10.15 16.01 62.46
P 0.123 0.007** 0.037**  0.056

*P<0.05; **P<0.01



Yang et al. BMC Oral Health (2023) 23:1009 Page 5 of 9

Table 3 Effect of oral hygiene behaviors on dental health status in HIV-infected patients (N=108)

Variables N Mean number of perma- Mean number of missing DMFT mean DMFS

nent sound teeth teeth from disease mean

Frequency of tooth brushing 108

More than once a day 12.07 6.05 13.21 52.71

Once a day 16.19 4.62 9.24 36.18
P 0.073 0.621 0.056 0.114

Flossing frequency

More than once a day 11.52 4.58 12.77 54.01

Once a day 11.25 5.34 13.47 58.42

Every few days 13.25 542 12.23 48.26

Seldom/Never 1346 6.76 1243 4562
P 0.673 0.581 0.908 0.376

Mouth rinsing frequency

Seldom/Never 9.26 891 16.32 62.01

Every few days 13.62 5.35 11.38 5295

Once a day 11.51 3.22 12.31 51.01

More than once a day 14.56 4.61 10.95 4283
P 0.039* 0.064 0.018* 0.107

*P<0.05

Table 4 CTCC and HIV-VL in HIV-infected patients (N=108)

Parameters Values
HIV-VL (copies/ml)

VL<50 0 (0%)
167 <VL<10,000 30 (27.8%)
10,000 <VL < 100,000 16 (14.8%)
VL> 100,000 62 (57.4%)
CTCC (cell/ul)

CTCC=350 12 (11.1%)
200< CTCC< 350 10 (9.3%)
50<CTCC<200 33 (30.6%)
CTCC<50 53 (49.1%)

The effects of the CD4" T-cell count and HIV viral load on
patients’ dental health

We further compared the differences between CTCCs
and HIV-VLs and the dental health of the patients. The
resulting data showed that the following P values—0.981,
0.540, 0.089, and 0.952 (>0.05)-corresponded with per-
manent sound teeth, missing teeth from disease, DMFTs,

and DMFSs, respectively. Therefore, there was no sig-
nificant difference between the four indicators in the
different HIV-VLs. Similarly, there was no significant
difference between the CTCCs and the indicators of per-
manent sound teeth and missing teeth from disease. The
P values for DMFTs and DMESs in the CTCC grouping
were 0.013 and 0.014, respectively, indicating signifi-
cant differences between DMFTs or DMFSs and CTCCs
(Table 6).

The effects of the CD4* T-cell count and HIV viral load on
patients’ oral lesions

Finally, we further compared CTCCs and HIV-VL with
the indicators related to oral lesions, which have been
identified in our previous study [18]. By using the chi-
square test, we found that the P values of oral lesions in
the HIV-VL and CTCC subgroups were 0.009, 0.709, and
0.019, respectively, or <0.05, indicating that there was
a significant difference between the HIV-VL or CTCC
and oral lesions. These results show that the incidence of

Table 5 Comparison of HIV-VL and CTCC on periodontal health indicators in HIV-infected patients (N=108)

Parameters N BOP (%) Mean Probing Depth (mm) Mean CAL(mm) PD>4mmsites (%) CAL>3 mmsites(%) CAL>5mm
sites (%)

HIV-VL (copies/ml)
167~10,000 30 34.65 268 239 13.19 26.02 793
10,000~100,000 16 3372 3.19 3.12 2246 33.97 11.19
>100,000 62 33.12 322 2.89 1474 30.89 10.11

P 0.832 0.382 0372 0.285 0371 0393
CTCC (cells/ul)
>350 12 4757 249 247 6.82 22.23 5.19
<350 9% 29.79 3.26 291 1735 3219 10.78

P 0.000**  0.047* 0.269 0.002** 0.014* 0.002**

*P<0.05; **P<0.01
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Table 6 Comparison of HIV-VL and CTCC on dental health indicators in HIV-infected patients (N=108)
Parameters N Mean number of permanent sound teeth Mean number of missing teeth from disease DMFT DMFS
mean mean
HIV-VL (copies/ml) 9.528 5.269 12.019 12454
167~10,000 30 9.533 5567 12.500 12.333
10,000~ 100,000 16 9.750 5.688 12.938 12.500
>100,000 62 9468 5016 11.548 12.500
P 0.981 0.540 0.089 0.952
CTCC (cells/ul) 9.528 5.269 12.019 12.454
>350 12 8.750 5.750 13.833 10.750
<350 96 9.625 5208 11.792 12.667
P 0485 0485 0013*  0014*
*P<0.05

Table 7 Influence of CTCC and HIV-VL on oral lesions in HIV-
infected patients (N=108)

Parameters HIV-asso-  No HIV- X2 P
ciated oral associated value
lesions oral
lesions
CTCC (cells/ul)
<200 44 40 5510 0.019*
>200 19 5
HIV-VL (copies/ml)
167 ~10,000 12 18 9476 0.009**
10,000~ 100,000 10 11
> 100,000 41 16

*P<0.05; **P<0.01

oral lesions was significantly higher in the CTCC group
with more than 200 cells/pl than in the group with less
than that number. Additionally, an HIV-VL of more than
100,000 copies per milliliter was associated with the pres-
ence of oral lesions, whereas an HIV-VL between 167
and 10,000 copies per milliliter was associated with the
absence of oral lesions (Table 7).

Discussion

To assess their oral health status and immune indices and
to collect the patient’s demographic characteristics, we
adopted a questionnaire. All patients were first classified
as either treatment-naive or experienced, with the data
indicating no difference in oral health indicators (perma-
nent sound teeth, missing teeth from disease, DMFTs,
and DMFSs) between treatment-naive and experienced
patients. Thus, both groups were treated alike in the sub-
sequent analysis, which showed that, due to oral diseases
and DMFSs, older patients had fewer remaining teeth.
This suggested that with advancing age, dental health
declines due to oral diseases. Both DMFTs and DMFSs
were higher among the divorced and widowed individu-
als than among the single or married. This indicated that
being divorced or widowed was associated with poor
dental health, which may be related to mental stress
due to such factors as family breakdown and economic

pressure. Moreover, the data revealed that a higher BMI
was associated with more missing teeth from disease and
DMFTs. This may stem from the fact that people in dif-
ferent BMI groups have different dietary habits and that
a high BMI is related to the excessive consumption of
sweets and sugary foods associated with the development
of caries. Additionally, the data showed that the frequent
use of mouthwash was significantly associated with a
high number of existing healthy teeth and a low number
of DMFTs. Gender, educational level, income level, tooth
brushing frequency, flossing frequency, smoking, and
alcohol consumption were not significantly associated
with patients’ dental health status. Oral hygiene through
regular tooth brushing is the mainstay of controlling
plaque deposits contributing to tooth decay (caries). Nor-
mally, tooth brushing frequency and flossing frequency
should be correlated with caries. The reason for this con-
tradiction may be that we are studying specific patients
(HIV patients); the number of cases in the current study
is not large enough; and individual differences in patients.

Periodontal disease is a mixed microbial disease affect-
ing the periodontal supporting tissues [19]. Its pathologic
characteristics are reflected mainly in the interaction
between certain anaerobic bacteria and the host immune
system, eventually leading to the degradation of the peri-
odontal tissues [20]. Studies have shown that there is a
correlation between periodontal disease and HIV infec-
tion [21, 22]. Furthermore, the onset and progression of
periodontal disease have been reported to be associated
with the degradation of the immune system [23]. As the
data from our previous study showed, age, marital sta-
tus, education, and annual income were associated with
several clinical indicators of periodontal; sex was asso-
ciated only with probing depth (PD) and clinical attach-
ment loss (CAL); rural-dwelling patients were associated
with high CAL; and high BMI was associated with high
bleeding on probing (BOP) and PD [18]. It was reported
that the normal level of CTCCs in adults is 844+£247 cells
per cubic millimeter [24]; however, this commonly fluc-
tuates widely with physiologic conditions, and the ratio
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of CD4* to CD8™ cells in our study was 1.2 to 1.9:1 [25].
The frequency of opportunistic infections in the patients
was related to their CTCC and CD4/CD8 ratios. A CTCC
level of less than 200 cells/ul and a CD4/CDS8 ratio below
0.20 were associated with a significant increase in HIV
opportunistic infections [26]. The CTCC level can reflect
an individual’s immune status and the progression of the
disease; it can also help clinicians evaluate therapeutic
effects [27]. The occurrence and development of peri-
odontal diseases are closely related to the function of the
immune system [28, 29]. Our study confirmed that there
were statistically significant differences in the periodon-
tal health indicators between CTCC>200 cells/pl and
<350 cells/pl groups. The BOP of the CTCC>350 cells/
ul group was lower than those of the CTCC<200 cells/
ul group; whereas their mean PD values (PD>4 mm,
CAL>3 mm, and CAL>5 mm) were higher than those
of CTCC>350 cells/pl. These data suggest that the lower
the CTCC, the heavier the clinical indicators associated
with periodontitis, while the gingival bleeding symptoms
of gingivitis are instead reduced. Vastardis et al. found
that when CTCC>500 cells/pl, there was no statistically
significant association between CTCC and clinical peri-
odontal index, and gingival inflammation was lower than
expected [30]. Another study also found no significant
association between periodontal variables and the CTCC
[31]. Advances in therapeutic strategies and an emphasis
on oral hygiene may be responsible for this change in the
incidence of associated lesions. A recent study also sug-
gests that HIV infection may increase the risk of chronic
periodontitis [32]. The vast majority of AIDS patients
involved in this part of the study had severe disease and
their CTCCs were much lower than normal, posing a
high risk of severe periodontal destruction. In our results,
a CAL>3 mm and CAL>5 mm, reflecting the severity
of periodontitis, were higher in the group with low lev-
els of CD4* T cells than in the group with higher levels.
Most scholars believe that HIV-infected individuals are
at increased risk for caries. Caries susceptibility increases
with increasing HIV symptoms and immunosuppression
and decreasing CD4+T cells, and most HIV-infected
individuals are prone to violent caries [28, 29].

Our study also found that the HIV-VL was not corre-
lated with clinical indicators of periodontal health [33].
The HIV-VL in plasma can objectively and directly reflect
the state of viral replication in HIV-infected patients.
Based on a study of the viral load [34], we classified 108
patients into the following groups: 167 to 10,000 copies
per microliter (low); 10,000 to 100,000 copies per micro-
liter (medium), and more than 100,000 copies per micro-
liter (high). The number of cases in the “high” group
accounted for more than half (57.4%) of the total, and
the process of viral replication in this group was highly
active. Our data further showed that all dental clinical
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indicators were unassociated with HIV-VL. We also
demonstrated an association between the incidence of
oral opportunistic infections characteristic of HIV infec-
tion and the HIV-VL or CTCC [10].

During HIV infection, most patients often develop
oral lesions, which may be the first symptom [21].
Study revealed that the occurrence rate of oral lesions
in AIDS patients is 2-2.5 times higher than that in the
general population, and 70-90% of HIV patients have
at least one oral representation [35]. Oral representa-
tion is a prominent feature of HIV infection and AIDS
[36, 37]. Our previous study also revealed that the oral
manifestations of these 108 HIV-infected patients were
predominantly characterized by candidiasis albicans,
salivary gland disease, AIDS-related periodontitis, and
oral ulcers; fewer had oral hairy leukoplakia, herpes sim-
plex stomatitis phenotypes, and there were no patients
who suffered from lymphadenopathy, Kaposi’s sarcoma,
or non-Hodgkin’s lymphoma [18]. The current study fur-
ther proved that HIV-associated oral lesions were higher
in the CTCC (<200 cells/ul) group than in the CTCC
(=200 cells/ul) group. The results of this study are con-
sistent with previous findings that the prevalence of oral
lesions in HIV-infected patients is negatively correlated
with CTCC and positively correlated with HIV-VL [38].
Thus, HIV-VL and CTCC can be used as predictors of
oral lesions in HIV-infected patients.

Therefore, we conducted a detailed, comprehensive
assessment of the patient’s oral health to elucidate the
association between oral health and HIV infection.
The resulting data indicate that the oral health of HIV-
infected patients is relatively poor and that most of them
have oral lesions. Age, BMI index, and CTCC were asso-
ciated with patients’ oral health. Therefore, clinicians
should pay attention to oral health in the diagnosis and
treatment of HIV-infected patients to reduce the preva-
lence of pathogens and thus better serve their patients.

It should be noted that the sensitivity and specificity of
our results were not very high, which was related to our
small sample size. Besides, the collection of clinical data
was not sufficient. Therefore, increasing the sample size
and observational items will greatly improve the accu-
racy of the study, which will be more useful for clinical
guidance.

Conclusions

Our data show that HIV-infected patients with severe
immune deficiencies have relatively poor periodontal and
dental health and are more likely than others to develop
oral diseases. By comparing the association of CTCCs
and HIV-VLs with oral health indicators in HIV-infected
patients, we concluded that these values could serve as
indexes to predict the effects of dental treatment.
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