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caused by HIV. Because HIV interferes with the immune 

system, people with AIDS are much more likely to contract 

infections that do not affect people with healthy immune 

systems, including opportunistic infections and tumors. 

HIV has many transmission routes, including sexual contact 

(anal, vaginal or oral), blood transfusion, shared hypodermic 

needles, and vertical transmission through breastfeeding. 

HIV is a major health problem in many populations and is 

considered to be a pandemic. The national HIV prevalence in 

Ghana in 2013 was estimated to be 1.3%; this indicates that 

an estimated 224,488 people in Ghana have HIV/AIDS, in-

cluding 189,931 adults and 34,557 children1.

The cluster of differentiation 4 (CD4) cell count is more 

sensitive to sudden changes in a person’s immunity and, thus, 

I. Introduction

The human immunodeficiency virus (HIV) targets and 

infects immune cells; acquired immunodeficiency syndrome 

(AIDS) is a disease of the human immune system that is 
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Objectives: Acquired immunodeficiency syndrome (AIDS) is a disease of the human immune system caused by the human immunodeficiency virus 
(HIV). People with AIDS are much more vulnerable to infections, including opportunistic infections and tumors, than people with a healthy immune 
system. The objective of this study was to correlate oral lesions associated with HIV/AIDS and immunosuppression levels by measuring clusters of 
differentiation 4 (CD4) cell counts among patients living in the middle western regions of Ghana. 
Materials and Methods: A total of 120 patients who visited the HIV clinic at the Komfo Anokye Teaching Hospital and the Regional Hospital Su-
nyani of Ghana were consecutively enrolled in this prospective and cross-sectional study. Referred patients’ baseline CD4 counts were obtained from 
medical records and each patient received an initial physician assessment. Intraoral diagnoses were based on the classification and diagnostic criteria of 
the EEC Clearinghouse, 1993. After the initial assessment, extra- and intraoral tissues from each enrolled patient were examined. Data analyses were 
carried out using simple proportions, frequencies and chi-square tests of significance. 
Results: Our study included 120 patients, and was comprised of 42 (35.0%) males and 78 (65.0%) females, ranging in age from 21 to 67 years with 
sex-specific mean ages of 39.31 years (males) and 39.28 years (females). Patient CD4 count values ranged from 3 to 985 cells/mL with a mean base-
line CD4 count of 291.29 cells/mL for males and 325.92 cells/mL for females. The mean baseline CD4 count for the entire sample was 313.80 cells/
mL. Of the 120 patients we examined, 99 (82.5%) were observed to have at least one HIV-associated intraoral lesion while 21 (17.5%) had no intraoral 
lesions. Oral candidiasis, periodontitis, melanotic hyperpigmentation, gingivitis and xerostomia were the most common oral lesions.
Conclusion: From a total of nine oral lesions, six lesions that included oral candidiasis, periodontitis, melanotic hyperpigmentation, gingivitis, xero-
stomia and oral hairy leukoplakia were significantly correlated with declining CD4 counts.
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patient assessments and categorization were also completed 

by a clinic physician and in accordance with the WHO. Den-

tal examinations were conducted by the principal investiga-

tor and performed on all PLWHAs; all dental examinations 

were performed under a headlamp on all consenting PLWHA 

while sitting upright in a dental chair with a dental mirror, 

wooden spatula and a dental probe. Oral examinations were 

regularly performed with well-trained dental assistants. 

This study was approved by the Committee on Human Re-

search, Publications and Ethics of the School of Medical Sci-

ences, Kwame Nkrumah University of Science and Technol-

ogy in Kumasi. Permission to carry out the study was granted 

by the head of the Directorate of Medicine, who runs the HIV 

clinic. The study was registered with the Research and Devel-

opment Unit of KATH and given a certificate of registration. 

We sought written consent from each participant and ensured 

that all data would be handled with complete confidentiality. 

PLWHA who were found to have dental lesions, such as car-

ies, periodontal disease, or missing teeth, were referred to as 

the appropriate unit of the RHS clinic for management. The 

data were processed using the SPSS statistical software ver. 

16.0 (SPSS Inc., Chicago, IL, USA). Quantitative data analy-

ses consisted of simple proportions, frequency and chi-square 

tests. The mean values are followed by 95% confidence inter-

vals.

III. Results

1. Subject characteristics

A total of 120 patients participated in this study, includ-

ing 42 males (35.0%) and 78 females (65.0%) with a ratio of 

1:1.86. Patient ages ranged from 21 to 67 years with a mean 

age of 39.31 years for males and 39.28 years for females. 

Age in males varied by a range of 36 years, while female pa-

tient ages varied by 46 years. The age distribution is shown 

in Table 1.

is a better indicator of HIV/AIDS progression2. CD4 counts 

can differ among individuals, depending on their age, sex 

and immune status. Oral lesions are generally an early sign of 

HIV infection, but could also be used to predict the progres-

sion of HIV/AIDS in patients3. For example, in 2011, one 

study reported that during diagnosis of AIDS-related oral le-

sions identified in an untreated HIV-positive patient, highly 

active antiretroviral therapy (HAART) was initiated and this 

approach could also be applied in HIV/AIDS patients with a 

CD4 count higher than 350 cells/mL4. 

The goal of this study was to increase knowledge about this 

critical clinical decision and to confirm whether oral mani-

festations in Ghanaian HIV-positive patients are useful for 

determining disease progression.

II. Materials and Methods

Our samples came from the HIV Clinic at the Komfo 

Anokye Teaching Hospital (KATH) and the Regional Hos-

pital Sunyani (RHS) in the Brong Ahafo region of Ghana, 

which is under the Directorate of Medicine of the hospital 

and serves as the referral center for Ghana’s Northern sector 

during August of 2014 to March of 2016. Although the clinic 

provided both out- and in-patient care, we only enrolled out-

patient cases from the HIV-HAART clinic and the maxillofa-

cial dental clinic. We enrolled all HIV/AIDS-positive patients 

that had not yet started HAART and we excluded all patients 

with a previous history of receiving HAART.

The examiner, received training on our diagnostic criteria 

prior to conducting patient examinations. The initial or base-

line CD4 count from new patients and recruited AIDS pa-

tients was retrieved from medical records and other relevant 

documentation. We also administered a well-structured ques-

tionnaire to collect relevant social and demographic details 

from the study patients. None of the participants declined 

participation, resulting in a 100% participation rate.

Convenience sampling was used. All adult patients living 

with HIV/AIDS (PLWHA) who attended the clinic and satis-

fied our inclusion criteria were recruited over a three-week 

period; recruitment stopped once we obtained the desired 

sample size. A total of 120 patients were enrolled from the 

out-patient department of the HIV and maxillofacial clinic at 

KATH and RHS. All PLWHA were initially referred to after 

receiving a confirmatory Western blot technique test result; 

once their CD4+ count was determined, a clinic physician 

established a management protocol according to the World 

Health Organization (WHO) clinical staging criteria. Initial 

Table 1. Age distribution

Age group (yr) No. of patients (%) Mean CD4 count (cells/mL)

20-29
30-39
40-49
50-59
60-69
Total

28 (23.3)
41 (34.2)
27 (22.5)
20 (16.7)
4 (3.3)

120 (100)

434.67
356.87
197.98
205.56
162.34

 

(CD4: clusters of differentiation 4)
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lesions were usually found on the lateral margins of the 

tongue, inner cheek, or lower lip. They are asymptomatic and 

often associated with oral candidiasis. Five patients (4.2%) 

had herpes simplex virus (HSV) outbreaks that appeared as 

a crop of vesicles on the hard palate or on the vermilion bor-

ders of the lips and perioral skin. Four patients (3.3%) had 

angular cheilitis and two patients (1.7%) had an aphthous 

ulcer.

3. Relationships between oral lesions and the mean 

CD4 count

Six of the nine types of oral lesions that we examined, 

including oral candidiasis, periodontitis, melanotic hyperpig-

mentation, gingivitis, xerostomia, and OHL, were significant-

ly identified in oral lesion patients and were not identified in 

patients that did not have lesions.(Table 3) These conditions 

were also significantly associated with declining baseline 

CD4 counts from 292.48 cells/mL down to 138.80 cells/mL; 

OHL was associated with lower CD4 counts and melanotic 

hyperpigmentation was identified in patients with higher 

count ranges.(Fig. 1)

Patient CD4 count values ranged from 3 to 985 cells/mL 

with a mean baseline CD4 count of 291.29 cells/mL for 

males and 325.92 cells/mL for females. The mean CD4 count 

for the entire sample was 313.80 cells/mL. About three-quar-

ters of the patients (75.4%) were classified as having a WHO 

clinical disease stage I or II.

2. Oral lesion prevalence and clinical findings

Ninety-nine patients (82.5%) were observed to have at least 

one HIV-associated oral lesion, while 21 patients (17.5%) 

had no oral lesions. Some patients had more than one oral le-

sion. We report all observed oral lesions in descending order 

of occurrence in Table 2. The distribution of oral lesions by 

sex is also shown in Table 2. 

The most common lesion was oral candidiasis, which was 

observed in 47 patients (39.2%). We also recorded other 

forms of oral candidiasis, such as pseudomembranous, hy-

perplastic, erythematous, and median rhomboid glossitis. In 

addition to oral candidiasis lesions, we recorded periodontitis 

in 45 patients (37.5%) and four cases of periodontal disease, 

including linear gingival erythema, necrotizing ulcerative 

gingivitis (NUG), necrotizing ulcerative periodontitis (NUP), 

and necrotizing stomatitis. Twenty-five patients (20.8%) had 

melanotic hyperpigmentation, 23 patients (19.2%) had gingi-

vitis, and 21 patients (17.5%) had xerostomia. We classified 

periodontitis as both localized and generalized periodontal 

disease, and patients with xerostomia were screened for any 

clinically active on-going processes in the major salivary 

glands to ensure they did not have enlargements, tenderness 

or induration. 

Ten patients (8.3%) had oral hairy leukoplakia (OHL), 

which appeared as thick white patches that did not wipe away 

or as vertical corrugations with a hair-like appearance. These 

Table 2. Oral lesions prevalence in HIV-positive study patients

Oral manifestations
No. of 

patients
Male Female

No. of patients (%) Mean CD4 count (cells/mL) No. of patients (%) Mean CD4 count (cells/mL)

Oral candidiasis
Periodontitis
Melanotic hyperpigmentation
Gingivitis
Xerostomia
Oral hairy leukoplakia
Herpes simplex virus infection
Angular cheilitis
Aphthous ulcer

47
45
25
23
21
10
5
4
2

16 (34.0)
16 (35.6)
6 (24.0)
8 (34.8)
8 (38.1)
5 (50.0)
2 (40.0)
2 (50.0)
2 (100)

345.56
399.76
302.40
412.45
234.77
156.32
256.66
414.81
367.91

31 (66.0)
29 (64.4)
19 (76.0)
15 (65.2)
13 (61.9)
5 (50.0)
3 (60.0)
2 (50.0)

0

376.89
467.11
296.56
405.23
356.40
162.45
367.72
487.50

-

(HIV: human immunodeficiency virus, CD4: clusters of differentiation 4)
Paul Frimpong et al: Oral manifestations and their correlation to baseline CD4 count of HIV/AIDS patients in Ghana. J Korean Assoc Oral Maxillofac Surg 2017

Table 3. Mean baseline CD4 count upon oral lesion presentation

Oral lesion
Mean CD4 count (cells/mL) 

P-value 
Present Absent

Oral candidiasis
Periodontitis
Melanotic hyperpigmentation
Gingivitis
Xerostomia
Oral hairy leukoplakia

156.00
267.71
292.48
259.96
257.19
138.80

415.40
341.45
319.41
326.57
325.81
329.71

0.0002*
0.0034*
0.015*
0.0079*
0.006*
0.0042*

(CD4: clusters of differentiation 4)
*P<0.05.
Paul Frimpong et al: Oral manifestations and their correlation to baseline CD4 count of 
HIV/AIDS patients in Ghana. J Korean Assoc Oral Maxillofac Surg 2017
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ber of CD4+ cells, the most important being the T-helper 

cells (CD4 T-cells), B lymphocytes, macrophages, and natu-

ral killer cells. The CD4 cell count (the amount of CD4 lym-

phocyte cells per milliliter) and viral RNA load (quantity of 

HIV-1 RNA copies per milliliter) are currently the most reli-

able laboratory indicators of HIV progression. HIV-positive 

patients with CD4 lymphocyte-cell counts <200 per milliliter 

are considered severely immune depressed and HIV-positive 

patients with viral RNA loads >10,000 copies per milliliter 

are considered to have active viremia5-8. CD4 cells coordinate 

a number of immunological functions and, as cell numbers 

decrease, the risk and severity of opportunistic infections 

increases and these opportunistic infections can become life-

threatening. Previous research has indicated that the absolute 

number of CD4 lymphocytes in HIV-infected people falls 

from a normal level of 800-900 to 60-100 cells/mL within 

a year9. Because the loss of immune function is associated 

with declining CD4 counts, the Centers for Disease Control 

and Prevention stratify patients with HIV infection into three 

categories, based on CD4 counts: CD4 >500 cells/mL, 200-

499 cells/mL, and <200 cells/mL, the lowest of which is as-

sociated with severe immune suppression and a fulfills the 

criteria for a disease that has progressed to AIDS5,10. 

The age distribution of our subjects revealed a higher 

prevalence of HIV among people in their second (23.3%) 

and third (34.2%) decades, which is consistent with other 

studies11-13. This finding also supports the UNAIDS/WHO  

report14 that about one-third of people currently living with 

HIV/AIDS are between 15 and 24 years old. The sex distri-

bution of the sample population was similar to the national 

sex distribution in Ghana1 as well as that of other African 

countries, including Uganda, the Central African Republic, 

Equatorial Guinea and Gabon11,15. These sex distributions are 

different from those in the USA, United Kingdom, Europe 

and other developed countries16; the difference in HIV sex 

distribution may be a result of the more pervasive acceptance 

of homosexuality in developed countries compared with 

Some patients had more than one variant: 69 patients 

(57.5%) had two lesions, four patients (3.3%) had three le-

sions, and 26 patients (21.7%) had only one lesion. Most 

patients had two oral lesions. The mean baseline CD4 count 

of patients with two lesions was 167.30 cells/mL, the mean 

baseline CD4 count for patients with three lesions was 113.45 

cells/mL, patients with one lesion had a mean baseline count 

of 323.45 cells/mL, and those without lesions had a count of 

513.56 cells/mL.(Table 4)

IV. Discussion

Although there have been reports of delayed antibody re-

sponse to HIV1 infection, 95% or more of infected people 

develop detectable antibodies to HIV1 within 3 to 6 months. 

The interval between infection and seroconversion or detec-

tion of HIV-specific antibodies has been called the window 

period5. Standard screening tests for HIV infection include 

enzyme-linked immunoassay, Western blot, p24 capture 

assay, and the HIV RNA detection method. We used the 

Western blot method, which is the most commonly used con-

firmatory test because it targets three of the major HIV genes, 

offering conclusive evidence of HIV infection5,6.

A known characteristic of HIV/AIDS pathogenesis is the 

targeting of human immune cells that bear the CD4 surface 

marker. HIV infections cause a gradual decrease in the num-

Fig. 1. Relationship between oral lesions and the mean baseline 
clusters of differentiation 4 (CD4) count.
Paul Frimpong et al: Oral manifestations and their correlation to baseline CD4 count of 
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Table 4. Number of oral lesions per patient

No. of patients (%) Mean CD4

No lesions
One lesion
Two lesions
Three lesions
Total

21 (17.5) 
26 (21.7)
69 (57.5)
4 (3.3)

120 (100)

513.56
323.45
167.30
113.45

 

(CD4: clusters of differentiation 4)
Paul Frimpong et al: Oral manifestations and their correlation to baseline CD4 count of 
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and/or dorsal face of the tongue. Hyperplastic candidiasis 

appears white and hyperplastic and cannot be removed by 

scraping. This form of oral candidiasis is rare in HIV-infected 

individuals. Angular cheilitis is characterized by the presence 

of erythematous fissures at the corners of the mouth. It is usu-

ally accompanied by another form of intraoral candidiasis28,29. 

Treatment with topical and systemic antifungal agents is rec-

ommended.

OHL is more common among HIV-infected adults than 

among HIV-infected children. The reported prevalence of 

OHL in adults is 20% to 25%, increasing as CD4+ counts 

decrease; in children the prevalence is 2% to 3%. The pres-

ence of OHL is a sign of severe immunosuppression. OHL is 

a significant predictor of HIV disease progression in adults. 

Although its etiology is not clear, it seems to be caused by 

an Epstein-Barr virus infection. OHL presents as white, thick 

patches that do not wipe away and that may exhibit vertical 

corrugations with a hair-like appearance. The lesions usually 

start on the lateral margins of the tongue or sometimes inside 

the cheeks and lower lip. The lesions may be unilateral or 

bilateral, are usually asymptomatic, and often associated with 

oral candidiasis. OHL does not usually require treatment, 

except for severe cases for which systemic antivirals are rec-

ommended. Therapeutic management of oral candidiasis is 

required when OHL is associated with oral candidiasis. 

HIV-associated periodontal disease is common among 

HIV-infected patients. It is characterized by bleeding gums, 

bad breath, pain, discomfort, mobile teeth, and, occasionally, 

sores. Its reported prevalence ranges widely, between 0% and 

50%. HIV-associated periodontal disease can progress to life-

threatening infections if left untreated, including Ludwig’s 

angina and cancrum oris (noma). The periodontal and gingi-

val diseases that we observed in this study population were 

generally severe. The prevalence of periodontitis (37.5%) and 

gingivitis (19.2%) were high compared with those reported in 

other studies: Adurogbangba et al.23 found periodontitis and 

gingivitis prevalence’s of 2.7% and 4.3%, respectively, while 

Adedigba et al.25 found prevalences of 4.4% and 5.3%, re-

spectively, in Nigeria. The Brong Ahafo region is a northern 

rural region of Ghana, with low socioeconomic conditions. 

Four types of HIV-associated periodontal disease have been 

described and identified in this region, including linear gingi-

val erythema, NUG, NUP, and necrotizing stomatitis.

Our clinical classification for gingivitis included 1) Linear 

gingival hyperplasia, which is characterized by the presence 

of a 2-3 mm red band along the marginal gingiva and is asso-

ciated with diffuse erythema on the attached gingiva and oral 

Africa, whereas reduced socioeconomic opportunities, po-

lygamy and unfavorable cultural practices in Africa, includ-

ing increased vulnerability of women, may lead to a greater 

impact of heterosexual transmission and HIV prevalence14.

There are two main classification systems of oral lesions 

associated with HIV infection. The first is based on the etiol-

ogy of the oral lesions. According to this system, oral lesions 

are classified as bacterial, viral, or fungal infections, as neo-

plastic, or as having another etiology. The more widely-used 

second system is based on the classification and diagnostic 

criteria developed in 1993 by EEC Clearinghouse’s Oral 

Problems Related to HIV Infection17,18, as well as by the UN-

AIDS/WHO19. This system classifies oral lesions into three 

groups according to their degree of association with HIV 

infection (i.e., strongly associated, less commonly associated, 

not associated)17,18. We compared oral symptoms, including 

candidiasis, OHL, and periodontal disease (gingivitis and 

periodontitis) to symptoms classified as strongly associated 

by the EEC Clearinghouse and WHO. We also examined 

oral lesions, such as melanotic pigmentation, xerostomic 

salivary gland disease, and HSV, which are classified as less-

commonly associated. Finally, we also included recurrent 

aphthous stomatitis, also known as aphthous ulcers, as a le-

sion of interest. In total, we examined six different types of 

oral diseases and their association with CD4 counts.

We found that 82.5% of our study sample had at least one 

type of oral lesion at the time of examination. The clinical 

oral lesions observed in this study have been discussed in the 

literature to varying degrees in different populations5,20-25.

Oral candidiasis was the most common specific oral le-

sion, and this finding is similar to many other studies25-27. The 

prevalence may depend on the study population, diagnostic 

criteria, study design, and availability of HAART. Oral can-

didiasis is known to be a significant predictor of HIV pro-

gression in both adults and children, which is consistent with 

our results. The median survival time from clinical diagnosis 

to death is 3.4 years in HIV-infected children. The primary 

etiology for oral candidiasis is the fungus Candida albicans, 

although other Candida species may be involved. Oral can-

didiasis is often observed in one of four clinical forms. The 

erythematous type, also called atrophic candidiasis, appears 

clinically as multiple small or large patches and is most often 

localized to the tongue and/or palate. Pseudomembranous 

candidiasis, also known as oral thrush, is characterized by 

the presence of multiple superficial creamy white plaques 

that can be easily wiped off, revealing an erythematous base. 

They are usually located on the buccal mucosa, oropharynx, 



J Korean Assoc Oral Maxillofac Surg 2017;43:29-36

34

mucosa. The first line of RAU management is pain control 

and prevention of superinfection. Depending on the severity 

of the ulcers, topical and/or systemic steroid agents are rec-

ommended. 

Melanotic hyperpigmentation was another commonly ob-

served lesion in this study. It is well known that zidovudine, 

which is part of the antiretroviral therapy (ART) regime, can 

induce melanotic changes in the oral mucosa. None of our 

study subjects were on HAART, so the high prevalence of 

melanotic hyperpigmentation that we observed was indepen-

dent of HAART or ART regimens.

We observed that lesion frequency in outpatients was sig-

nificantly correlated with declining baseline CD4 counts, 

ranging from 290 to 140 cells/mL. This is consistent with 

the conclusion that, specific clinical presentations appear as 

immunity declines in Ghanaian PLWHA patients. This pat-

tern is probably comparable to presentation patterns in other 

HIV-prevalent populations. Based on the results of this study, 

oral lesions could provide an opportunity for early clini-

cal diagnoses because of the underlying association of CD4 

cell counts; such clinical tools are particularly important in 

developing and low socioeconomic clinical environments. 

The results, presented Fig. 1, are similar to those from the 

Multicenter AIDS Cohort (MAC) study20,30, which also com-

pared the approximate timing of symptom presentation and 

CD4 cell counts. The MAC study explored general systemic 

presentations and found similar timings associated with CD4 

declines, although they did not thoroughly explore oral lesion 

presentation.(Table 3)

The six oral lesions that were significantly correlated with 

CD4 cell counts were oral candidiasis, periodontitis, melanot-

ic hyperpigmentation, gingivitis, xerostomia, and hairy leuko-

plakia.(Table 3) The relationship between lesion presentation 

and cell count was significant for cell-count ranges between 

138.80 cells/mL and 292.48 cells/mL, with OHL being most 

common at the lowest end of the cell count range and mela-

notic hyperpigmentation at the highest. None of the patients 

examined were on HAART. Nevertheless, it is important to 

note that some were on at least one type of medication at the 

time of examination, such as antifungals, antibiotics, antitu-

berculosis or hematinic therapy to treat opportunistic infec-

tions. Therefore, it is possible that these medications could 

have masked or affected the presence of any of these mani-

festations. We observed no cases of herpes zoster infection in 

this study, which is contrary to similar studies22 that reported 

high levels of herpes zoster. We also saw no cases of Kaposi’s 

sarcoma, which is consistent with findings from India20,21,31, 

mucosa. 2) NUG is the ulceration, sloughing, or necrosis of 

one or more interdental papillae and is accompanied by pain, 

bleeding, and fetid halitosis. NUG is more common in adults 

than children. The degree of erythema is typically dispropor-

tionately intense compared with the amount of plaque pres-

ent on the teeth. 3) NUP is characterized by extensive and 

rapid loss of soft tissue and teeth, and the most severe form, 

necrotizing stomatitis, involves acute and painful ulcerone-

crotic lesions on the oral mucosa that expose the underlying 

alveolar bone. Management and control of HIV-associated 

periodontal disease begins with good daily oral hygiene, in-

cluding brushing, flossing, and use of mouthwash solutions, 

which are effective for preventing and controlling periodontal 

disease.

HSV infections may be either primary herpetic gingivo-

stomatitis infections or secondary infections from herpes la-

bialis. The prevalence of oral HSV infections varies between 

10% and 35% in HIV-infected adults and children. An HSV 

outbreak that lasts longer than 1 month can indicate an un-

derlying AIDS infection. HSV infections appear as a crop of 

vesicles usually localized on the keratinized hard palate or 

the gingival mucosa and/or vermilion borders of the lips and 

perioral skin. The vesicles rupture and form irregular painful 

ulcers which can interfere with mastication and swallowing, 

resulting in decreased oral intake and dehydration. Systemic 

therapy with antiviral agents is recommended, and treatment 

is more effective if it is instituted in the prodromal stage of 

infection.

Recurrent aphthous ulcers (RAUs) occur in about 1% to 

7% of HIV-infected patients. They are painful ulcers that 

appear on the nonkeratinized oral mucosa, such as the labial 

and buccal mucosa, soft palate, and the ventral aspect of 

the tongue. Severe recurrent aphthous lesions usually occur 

when CD4+ counts are <100 cell/mL and may be sugges-

tive of HIV disease progression. The etiology of RAUs is 

not well known, and RAUs may present as minor, major, or 

herpetiform aphthae. Minor aphthous ulcers are less than 5 

mm in diameter and are covered by a pseudomembrane that 

is surrounded by an erythematous halo. The ulcers usually 

heal spontaneously without scarring. Major aphthous ulcers 

resemble minor aphthous ulcers, but they are fewer and larger 

in diameter (1-3 cm), are more painful, and may persist lon-

ger. Their presence interferes with mastication, swallowing, 

and speaking. Healing occurs over 2 to 6 weeks and scarring 

is common. Herpetiform aphthous ulcers occur as a crop of 

many small lesions that are 1 to 2 mm in diameter, which dis-

seminate along the soft palate, tonsils, tongue, and/or buccal 
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but not Zimbabwe24, where Kaposi’s sarcoma was most com-

mon. One study reported that the CD4 count was 9 to 13 

cells/mL in one Korean patient with Kaposi’s sarcoma32.

Unfortunately, we did not have follow-up CD4 counts nor 

viral load data that was based on ART treatment progression 

because most of the patients live in rural settlements and do 

not complete consistent follow-up after the first visit or after 

recovery. One of the limitations to this study was that be-

cause follow-up was limited and inconsistent, the results are 

not compatible with current HIV treatment guidelines of CD4 

testing every 3 to 6 months after first starting ART.

V. Conclusion

We found an oral lesion prevalence of 82.5% among our 

HIV-positive study subjects. Of the twelve clinical lesion 

types studied, six had a statistically significant association 

with declining CD4 baseline levels from 292.48 to 138.80 

cells/mL; the pattern of decline had a clear cumulative ap-

pearance associated with specific oral lesions in our subjects. 

The mean CD4+ T-lymphocyte cell count for HIV-positive 

patients was 325 cells/mL. Low CD4+ levels were associ-

ated with greater prevalence of oral candidiasis, OHL, and 

periodontal diseases, indicating that these lesions could be a 

useful predictor of lower CD4 counts and HIV progression.

Because the current national HIV prevalence in Ghana 

is 1.3%1, our 120-person sample is not a true reflection of 

the prevalence of oral lesions in HIV-positive patients. We 

recommend further studies with a large sample size to bet-

ter understand the association between virus status and the 

presence of oral lesions in PLWHA in Ghana and other sub-

Saharan African countries. Finally, additional HIV awareness 

training for public awareness and education is needed in the 

African region, including Ghana.
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