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ABSTRACT
Introduction: 
Cancer is a significant cause of morbidity and mortality 
among HIV infected individuals, but information is lacking 
in South Africa regarding Head and Neck AIDS-defining 
cancers (ADCs).

Aim
 To profile head and neck cancers (HNC)  in HIV-positive 
patients in the Department of Oral Pathology, Wits Oral 
Health Centre  over a five year period. 

Methods and data analysis: A records-based retrospective 
descriptive study with an analytic component. Archived 
records (2009 to 2013) in the Department of Oral Pathology 
were reviewed. HIV serology results, CD4+T-cell counts and 
the viral load were verified from National Health Laboratory 
Service archived records. IBM SPSS 23.0 was used for data 
analysis.

Results
1605 cases of HNC were recorded, with 389 (24.2%) 
confirmed HIV-positive ( mean age of 38 ± 11.0 years), of 
whom 52.3% were females . The likelihood of patients with 
HIV infection to be diagnosed with Kaposi Sarcoma (KS)and 
Non Hodgkin’s Lymphoma(NHL) was significantly greater 
at 35.7% and 34.2% respectively with a p value < 0.05, 
compared with any other cancer type.

Conclusion
KS and NHL, both ADCs, were the two most common HNCs 
diagnosed among HIV-positive patients. Third was Oral 
squamous cell carcinoma (OSCC), a Non Aids Defining 
Cancer (NADC). 

Keywords
Head and neck cancer; AIDS-defining cancer; Non-AIDS-
defining cancer; Kaposi sarcoma; Non-Hodgkin’s lymphoma; 
Oral squamous cell carcinoma.

INTRODUCTION
The human immunodeficiency virus (HIV) is an RNA 
retrovirus belonging to the Lentivirus subfamily. It is the 
cause of HIV infection. Since its discovery, HIV infection has 
spread at an alarming rate, more so in the resource-poor 
countries. In South Africa (SA) the number of people living 
with HIV was estimated at 6. 4 million during 2013 with 500 
000 being new infections.1 By 2015 this figure had increased 
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to 7 million, with a prevalence rate of 19.2% in adults aged 
15 – 49 years.2 The most advanced stage of HIV infection 
is acquired immuno-deficiency syndrome (AIDS).  AIDS is 
diagnosed when an individual has a CD4+ T-cell count of < 
200 cells/mm³ and suffers opportunistic infections because 
of a suppressed immune system.3 AIDS still remains the 
number one cause of deaths in Africa and the second among 
young people globally.1 Oral lesions are a common finding in 
people infected with HIV,3 are often the presenting feature, 
and may predict a deteriorating immune system and a poor 
prognosis for the individual.4 The occurrence of these lesions 
may also predict HIV infection and herald a progression of 
HIV disease to AIDS.5,6 Cancer is another significant cause of 
morbidity and mortality in people infected with HIV, and is 
one of the recognised manifestations of the infection and 
progression of the individual to AIDS stage.7 

There are cancers that are recognized to affect people 
infected with HIV, and are referred to as AIDS-defining 
cancers (ADCs) by the Centres for Disease Control (CDC). 
These cancers include Kaposi sarcoma (KS), non-Hodgkin’s 
Lymphoma (NHL) and invasive cervical cancer (ICC). There 
are however, other types of cancers that appear more among 
HIV infected people compared with the general population 
but were not previously associated with HIV infection. 
These cancers are referred to as non-AIDS-defining cancers 
(NADCs) i.e. anal, lung, liver, kidney, testicular, Hodgkin’s 
lymphoma (HL) and some head and neck cancers (HNC).8-10 
Studies conducted mainly in resource-rich countries have 
demonstrated an increased incidence of NADCs among 
HIV infected individuals and a decline in ADCs, mainly after 
the introduction of antiretroviral therapy.11-13  For poorly 
resourced countries however, the same conclusion cannot 
be made because the incidence of ADCs is still high, even 
after antiretroviral therapy was introduced.14-17

This study aimed to identify and characterise the types of 
Head and Neck cancers (HNCs) histologically diagnosed in 
HIV-positive patients in the Department of Oral Pathology, 
Wits Oral Health Centre (WOHC), from 2009 to 2013. This was 
a period after the roll-out by state institutions in SA of highly 
active anti-retroviral therapy (HAART) to people infected 
with HIV who had CD4+T-cell counts ≤ 350 cells/mm³.

MATERIALS AND METHODS
Study design
This was a records-based retrospective descriptive study with 
an analytical component, conducted at the Oral Pathology 
Department, Wits Oral Health Centre (WOHC). Permission 
to undertake the study was granted by WOHC and ethical 
clearance was obtained from the Human Research Ethics 
Committee  of the University of the Witwatersrand (Ethical 
Clearance number: M140655).

Study population and sample
The study population consisted of all histologically 
diagnosed cases of HNC retained in the archives of the Oral 
Pathology Department from January 2009 – December 
2013. A total sample of 1605 HNC cases was gathered. 
Confirmation of HIV seropositivity for the subjects was 
obtained from records of the National Health Laboratory 
Services (NHLS) of South Africa. 

Statistical analysis
Data analysis was done using the IBM SPSS 23.0. Descriptive 
statistics of the measurements of central tendencies were 
used to determine the frequency, mean and standard 
deviation. Inferential statistics of binary and multinomial 
logistic regression were applied to determine the 
association between the independent variables (age, 
gender and HIV status) and the dependent variable (cancer 
diagnosis or type). Since the study sample size was already 

determined from the retrospective nature of the study, 
power calculations were done to minimize Type 2 errors 
when making comparisons. Statistical significance was 
inferred at p <0.05 for all analyses.

RESULTS
 Of the 1605 recorded cases, 389 (24.2%) were confirmed 
as HIV-positive. The demographic characteristics of these 
cases are outlined in Table 1. From the remaining 1216 
cases,229 (14.3%) were confirmed HIV- negative and 987 
(61.5%) were unknown/unconfirmed cases. The mean age 
of the HIV-positive patients was 38±11 years with 46.1% 
lying in the 36 – 55 years age group. For the confirmed HIV-
negative patients, the mean age was 52.1±16.9 and for the 
unconfirmed/unknown group, the mean age was 51.6±16.1. 
More females (52.3%) than males (47.7%) were confirmed as 
HIV-positive. HIV infection was notably higher among black 
patients (91.5%). 

Head and neck cancers which were histologically diagnosed 
among HIV-positive patients included Kaposi sarcoma (KS), 
non-Hodgkin’s lymphoma (NHL), Hodgkin’s lymphoma (HL), 
Salivary gland tumours (SGTs), Oral squamous cell carcinoma 
(OSCC) and other types (nasopharyngeal cancer, basal 
cell carcinoma etc.). The most common HNC’s diagnosed 
amongst HIV- positive cases were KS (35, 7%), NHL (34, 2%), 
and OSCC (19, 8%) (Figure 1). Hodgkin’s lymphoma was 
diagnosed in 2.6% of HIV-positive cases and SGTs in only 
1.0%.

The oral cavity was the most common anatomical site for 
head and neck cancer diagnosis (16.4%) followed by the 
larynx (15.3%), tongue (11.3%), jaws (11.2%), the palate 
(10.3%), neck (9.9%), the nasal cavity (7.5%), the lips (5.3%), 
the pharynx (4.6%), salivary glands (2.3%), ears (2.1%) and 
forehead (0.1%) (Figure 2). In some individuals the HNC’s 
affected multiple sites (2.6%). The anatomical location was 
not specified in 0.8% of the cases.
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Figure 1: Categories of HNCs related to HIV status

05 10 15 20
Oral cavity

Tongue
Palate

Nasal cavity
Pharynx

Salivary glands

Forehead 0.1%
0.3%

0.8%
2.1%

2.3%
2.6%

4.6%
5.3%

7.5%
9.9%

10.3%
11.2%
11.3%

15.3%
16.4%
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Univariate multinomial regression analysis of the data of the 
morphological type of cancer showed that the likelihood of 
patients with HIV infection to be diagnosed with KS and NHL 
was significantly higher at 35.7% and 34.2% respectively, with 
a p<0.001, compared with any other cancer type (Table 2).

Multinomial regression analysis of cancer diagnosis showed a 
significant association with CD4+T-cell count in KS and NHL. 
The odds of a diagnosis of KS and NHL in HIV-positive patients 
with CD4+T-cell count > 200 cells/mm3 were increased by 
0.19 and 0.25 respectively when compared with people with 
CD4+T-cell count < 200 cells/mm3 (p<0.001) (Table 3). Oral 

squamous cell carcinoma was found not to be an ADC.

DISCUSSION
This study aimed at identifying and characterizing HNCs 
which had been histologically diagnosed in the Department 
of Oral Pathology among patients infected with HIV. 

Of the total number of cases sampled, 389 (24.2%) were 
confirmed HIV- positive. The remainder were either HIV- 
negative (14.3%) or diagnostically unconfirmed (61.5%) 
cases, even after an extensive search of the NHLS database. 

Table 1: Demographic characteristics of WOHC patients diagnosed between 2009 and 2013 as having head and neck 
cancer.

Variables HIV+ (n=389) HIV- (n=229) Unknown (n=987) p-value Total (N=1605)

Mean age ± SD* 38.4 ± 11.0 55.4 ± 15.0 56.1 ± 15.6 0.00 51.7 ± 16.4

Age group* n (%) 0.99

≤ 35 years 71 (24.1) 45 (15.3) 179 (60.6) 295 (18.6)

36-45 years 63 (24.1) 33 (12.6) 165 (63.3) 261 (16.5)

46-55 years 82 (25) 47 (14.3) 199 (60.7) 328 (20.7)

56-65 years 88 (22.6) 56 (14.4) 245 (63) 389 (24.6)

≥ 66 years 77 (24.8) 46 (14.7) 188 (60.5) 311 (19.6)

Gender* n (%) 0.00

Male 185 (47.7) 81 (35.4) 344 (34.9) 628 (39.2)

Female 203 (52.3) 148 (64.6) 643 (65.1) 976 (60.8)

Ethnicity* n (%) 0.00

African 356 (91.5) 140 (61.1) 635 (64.5) 1131 (70.6)

Caucasian 4 (1.0) 3 (1.3) 34 (3.5) 41 (2.6)

Indian - 6 (2.6) 20 (2.0) 26 (1.6)

Mixed 23 (5.9) 74 (32.3) 273 (27.7) 370 (23.1)

Unknown 6 (1.5) 6 (2.6) 23 (2.3) 35 (2.2)

Alcohol, n (%) 0.00

Yes 3 (0.8) 6 (2.6) 23 (2.3) 32 (2.0)

No 2 (0.5) - 5 (0.5) 7 (0.4)

Unknown 384 (98.7) 223 (97.4) 959 (97.2) 1566 (97.6)

Smoking, n (%) 0.00

Yes 21 (5.4) 57 (24.9) 215 (21.8) 293 (18.3)

No 12 (3.1) 5 (2.2) 20 (2.0) 37 (2.3)

Unknown 356 (91.3) 167 (72.9) 752 (76.2) 1275 (79.4)

HAART* n/a

Yes 74 (19.0) - 1 (0.1) n/a

No 2 (0.5) - - n/a

Unknown 313 (80.5) 8 (3.5) 980 (99.7) n/a

N/A - 221 (96.5) 2 (0.2)

CD4+ count n/a

<200 124 (31.9) n/a n/a n/a

>200 78 (20.1) n/a n/a n/a

Viral load n/a

Present 106 (27.2) n/a n/a n/a

Not detected n/a n/a n/a n/a

Unknown 278 (71.5) n/a n/a n/a

*Data missing
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The reasons for the excessive number of cases with an 
unknown HIV status are multifactorial, and these may be 
as follows: the lack of proper medical details for patients 
provided by the requesting clinicians, patients opting 
to go to the private sector or to public health facilities 
outside of their respective provinces for testing so as 
to remain anonymous and avoid stigmatization,18 older 
people presenting to public clinics only after becoming 
symptomatic21 and including  socio-economic factors and 
the level of education affecting the community.33 More 
females (52.3%) were confirmed HIV-positive than males 
(47.7%) in this study. The high prevalence observed in 
women was also reported in other cohort studies conducted 
here in South Africa.14,18-21 One of the suggested reasons 
for this is the fact that women in general, and especially 
those of child- bearing age (15 – 49 years), have a higher 
participation in the free HIV counselling and testing (HCT) 
offered at state facilities than their male counterparts.20  
Poverty also plays an important role especially when it 
comes to young women contracting the disease because of 
sexual interaction with older men in exchange for monetary 
gain.22 Women are also biologically more susceptible to HIV 
infection than males.22,23

Infection with HIV was notably higher in individuals 
younger than 35 years of age compared with those aged 36 
to 55 years. Many reasons have been cited for this age group 
having such a high incidence, e.g. : most have “a higher level 
of education, reside in urban areas vs. rural areas and the 
fact that most females in this age group are in committed 
relationships and at child-bearing age, and are therefore 
frequent attenders at ante-natal clinics (ANC) and are 
regularly screened for HIV infection”.24,25

Kaposi sarcoma (35.7%), non-Hodgkin’s lymphoma (34.2%) 
and oral squamous cell carcinoma (19.8%) were the three 
most frequently diagnosed HNCs amongst HIV-positive 
patients in this sample. These results are similar to those 

of other studies carried out previously in Sub-Saharan 
Africa, indicating the elevated risks for KS and NHL among 
individuals diagnosed with HIV.14,19,21,26 KS and NHL are 
ADCs, according to the 1993 Centers for Disease Control 
classification (CDC). They are often associated with co-
infections of oncogenic viruses; human herpes virus (HHV-8) 
for KS and Epstein-Barr virus (EBV) for NHL.27 Kaposi sarcoma 
was common in sub-Saharan Africa and South Africa even 
before HIV was discovered, and to a lesser extent was 
also seen in the Mediterranean countries like Italy, Greece 
and the Middle East.19 In SA the incidence of KS increased 
almost threefold between 1988 and 1996 and continued 
to rise as the HIV epidemic grew.20 Studies conducted in 
RSA and Rwanda found a definitive association between 
HIV infection and the development of KS with odds ratios 
(ORs) ranging from 21.9 to 47.1.26 KS is strongly linked with 
immunodeficiency, which means that the lower the CD4+T-
cell count of an individual, the higher the risk of developing 
KS, although its occurrence remains a risk even in people 
with well-preserved cell counts.28 However, in this study 
the OR of an HIV-positive individual diagnosed with KS was 
found to be increased by 0.19, with a CD4+T-cell count of 
> 200 cells/mm³ compared with those with lower CD4+T-
cell counts. A study conducted in KwaZulu-Natal, RSA, 
found similar results with 21% of the patients diagnosed 
with KS in their sample recording CD4+T-cell levels of > 350 
cells/mm³.29 The reason behind these conflicting results, 
demonstrated between resource-rich against resource-
poor countries, is not clearly understood. In the USA, Kaposi 
sarcoma incidence is associated with a declining CD4+T-cell 
count of < 200 cells/mm3, but in Africa it appears this is not 
necessarily true. Severe immune suppression is possibly 
not a prerequisite for the development of KS in African 
populations infected with HIV, given the early age at which 
the infection with HHV8 occurs in these regions.29 

After the introduction of HAART in resource-rich countries, 
KS cases declined immediately.30 In SA however, KS 

Table 2: Association between cancer diagnosis and HIV infection.

Univariate Multivariate

Diagnosis OR 95%CI p OR 95%CI p

OSCC 0.59 0.33-1.04 0.07 0.76 0.42-1.38 0.37

KS 187.12 24.54-1426.71 0.00 130.2 16.6-1023.6 0.00

NHL 35.81 12.82-100 0.00 25.0 8.9-71.2 0.00

HL 2.24 0.72-6.96 0.16 1.94 0.56-6.7 0.29

Salivary gland tumour 1.08 0.26-4.41 0.92 0.69 0.16-2.92 0.62

Multivariate regression analysis was adjusted for age and gender
Reference category was HIV negative cases
CI : Confidence interval
OR : Odds ratio

Table 3: Association between cancer diagnosis and CD4+ count.

Univariate Multivariate

Diagnosis OR 95%CI p OR 95%CI p

OSCC 1.58 0.63-3.92 0.33 1.55 0.59-4.04 0.37

KS 0.19 0.08-0.49 0.00 0.15 0.07-0.48 0.00

NHL 0.25 0.10-0.60 0.00 0.27 0.11-0.69 0.01

Other - - - 0.78 0.42-1.38 0.36

Multivariate regression analysis was adjusted for age and gender
Reference category CD4+ T-cell count < 200 cells/mm3
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prevalence among HIV-positive people remains high, 
despite the introduction of HAART to HIV-positive people 
with a CD4+T-cell count of < 200 cells/mm3 by state 
institutions across different provinces in April 2004.15,19 This 
study also found KS to be the most frequently diagnosed 
cancer (35.7%) amongst HIV infected people who had 
higher CD4+T-cell counts. Whether this high incidence of 
KS can be attributed to a possible immune reconstitution 
inflammatory syndrome (IRIS) or failure of HAART in these 
patients is not clear because the type of HAART regimen, 
the level of infection (CD4+T-cell count and RNA viral load 
count) as well as the time-frame between HIV diagnosis 
and the introduction of HAART to the patients could not be 
verified, leading to inconclusive results.

NHL was the second highest diagnosed cancer among 
HIV infected patients (34.2%). NHL is associated with 
a suppressed immune system in an individual. In one 
study three factors were significantly associated with the 
development of NHL in an individual namely: the age, the 
CD4+ T-cell count and no prior HAART.31 Studies conducted 
in Johannesburg, South Africa, found a strong association 
between HIV infection and NHL (OR = 5.0, 95%, CI = 2.7- 
9.5).19,32 Lymphoma cases studied from 2002-2009 in the 
Tygerberg area of the Western Cape, SA, were reported to 
be associated with HIV infection.34 The OR level at which an 
HIV infected person was associated with a diagnosis of NHL 
in this study was 0.25. Twenty-five of the 133 cases already 
on HAART had a CD4+T-cell count of > 200 cells/mm3. The 
increasing prevalence of cancer in resource-poor countries 
has been ascribed to the lack of sufficient HAART coverage 
in the population at risk for cancer, the type of HAART 
regimen provided or available in resource-poor countries 
and the higher prevalence of oncogenic viruses in these 
settings. These are possible reasons for the reduced impact 
that HAART has had in decreasing the rates of NHL and KS 
in Africa.17

OSCC (19.8%) was the third most commonly diagnosed 
cancer among HIV-positive patients in this study, but there 
was no significant correlation between that diagnosis 
and the CD4+T-cell count levels. Pro-oncogenic virus-
related cancers and tobacco or alcohol-related cancers are 
common among HIV infected individuals because of the 
impaired immune surveillance.27,35,36 Missing information in 
the archives made it not possible to clarify how many of the 
OSCC cases in the current study were HPV-related or had a 
history of tobacco or alcohol usage. Only 5.4% of the HIV-
infected individuals had a confirmed history of smoking 
and only 0.8% had a history of alcohol ingestion prior to 
diagnosis of the OSCC. The risk factors for developing OSCC 
among HIV infected individuals and the general population 
are the same and for this reason, OSCC has never been 
considered to be an ADC.37 In our study, OSCC was also not 
found to be an ADC.

The most involved sites for HNC in HIV-positive individuals 
were the larynx (19.2%) followed by the palate (16.5%) 
and the tongue (15.7%). In another study in South Africa 
laryngeal cancers were found only among 5.4% of HIV 
infected individuals.19 In Kenya, however, the larynx was 
reported as the most common site for HNC followed by 
the tongue, similar to the findings of the current study.38 
The reasons for the varying anatomical sites from studies 
conducted in different regions of the continent are not 
clearly understood. Geographical location as well as socio-

cultural practices among people from these regions could 
possibly explain the dissimilarity in location of the cancer in 
the head and neck area.39 

More studies are indicated to evaluate why the incidence of 
KS and NHL is not decreasing in SA; and there is a strong need 
for a wider, more effective distribution of HAART therapy. 
Better surveillance systems as well as population-based 
cancer registries are vital for this to happen and should be 
integrated with established HIV programs in South Africa 
and sub-Saharan Africa as a whole. It would be wise, as 
strongly indicated by knowledgeable and scientifically 
sound opinion, to ensure that HIV tests with CD4+ T-cell 
counts and viral loads are secured with informed consent 
from suspected HIV infected patients, wherever they are 
treated. This will assist with future studies in this particular 
field and will also improve the quality of services aimed at 
controlling and reducing the number of cancer cases and 
resultant deaths among HIV infected people.

LIMITATIONS OF THE STUDY
The limitations of the study were related to missing data, 
particularly the serology results for confirmation of the 
HIV status of the case subjects. Also, it was not possible to 
ascertain the temporal relationship between the histologic 
diagnoses of HNC and the tests/results for CD4+ T-cell 
count, including the RNA viral load.

CONCLUSION
Despite HAART being available from SA state institutions, 
the most commonly occurring HNCs in this region among 
the HIV-positive patients from 2009 to 2013 were still Kaposi 
sarcoma and Non-Hodgkin’s lymphoma, both confirmed 
ADCs. These ADCs were diagnosed in patients with CD4+T-
cell counts > 200 cells/mm3. The OSCC was found to be a 
NADC, and in this study was the third most commonly 
diagnosed cancer. 
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