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Abstract

Objective. This study associated Human Papillomavirus (HPV) infection and other clinical
parameters with five-year survival of oral squamous cell carcinoma patients at a tertiary
care hospital in Karachi, Pakistan.
Methods. A total of 140 patients diagnosed with oral squamous cell carcinoma were enlisted.
HPV status and subtypes were established through polymerase chain reaction performed in a
previously published study. Clinical data including five-year survival were obtained through
institutional medical records.
Results. Ninety-five patients (67.9 per cent) were positive for HPV. Of these, 85 patients were
HPV 16 positive while 2 patients were HPV 18 positive. The mean survival time for HPV
positive patients was 44.3 months, whereas survival time for HPV negative patients was
46.9 months. Univariate analysis showed that HPV status in oral squamous cell carcinoma
was not a statistically significant factor in determining five-year survival rate ( p = 0.386).
Conclusion. There is a high prevalence of HPV positive oral squamous cell carcinoma in
Pakistan; however, there is no difference in the five-year survival rate when compared to
HPV negative oral squamous cell carcinoma.

Introduction

Head and neck squamous cell carcinomas (SCCs) are cancers that originate in moist,
mucosal surfaces lined by squamous cells. They are divided into categories based on
the general area from which they originate. Commonly involved areas include the oral
cavity, pharynx, larynx, salivary glands, paranasal sinuses and the nasal cavity. The
most common types of head and neck SCC are found in the oral cavity, oropharynx,
larynx and hypopharynx. Though relatively uncommon in the developed countries,
oral cancer is globally the 8th most frequently occurring type among males and 14th
in females. According to Global Cancer Incidence, Mortality and Prevalence
(‘GLOBOCAN’) estimates, oral cavity cancers are one of the leading causes of death in
less developed regions.1

Oral Squamous Cell Carcinoma (OSCC) accounts for 2–4 per cent of cancers world-
wide, and up to 10–40 per cent in South Asia.2 There is an increased prevalence of oral
cancers in South Asian countries because of unhealthy habits of areca nut (supari) con-
sumption. South Karachi (in Pakistan) has the highest age-standardised incidence rates
of oral cavity cancers for both males and females, followed by India. The most common
anatomical location worldwide is the tongue, while in South Asia it is the buccal
mucosa.3

Despite increasing awareness of the carcinogenic effects of the areca nut and smoking
among the general population, the incidence of OSCC worldwide is still on the rise. It is
suspected that this may be because of the increase in prevalence of human papilloma-
virus (HPV),4 which has been shown to be strongly associated with a certain subtype
of OSCC.5

OSCC can be roughly divided into two types based on HPV status: HPV-negative
OSCC, in which long-term exposure to tobacco and alcohol products leads to the devel-
opment of malignancy; and HPV-positive OSCC, which starts with exposure to high-risk
HPV, most often HPV 16, and develops independently of tobacco or alcohol exposure.6

Chaturvedi et al. estimated that in the USA, by 2020, the incidence of HPV-positive oro-
pharyngeal SCC will be greater than the incidence of cervical cancer, and by 2030, HPV
will account for almost half of all head and neck cancers.7 The increase in HPV-related
oropharyngeal SCC is well documented not only in North America, but in Europe and
Australia as well.7,8

HPV positive tumours present with a different molecular biology than HPV-negative
tumours. The presence of viral oncogenes E6 and E7 is responsible for the degradation
of p53 and Rb protein respectively, causing genetic instability, which in turn allows the
tumour cells to replicate indefinitely. Normally, p53 senses damage that has occurred in
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the process of DNA replication, and once damaged DNA has
been detected the cells are arrested in the G1 synthesis phase.
At this point, these cells are either repaired or undergo apop-
tosis in order to prevent replication of faulty DNA. In a similar
fashion, the Rb gene normally arrests the replication cycle in the
G1 phase by forming a complex with E2 F.9 As a result,
HPV-positive tumours exhibit wild type p53 and downregula-
tion of Rb protein, whereas HPV-negative tumours commonly
have p53 mutations leading to decreased p16 and upregulation
of Rb protein.

HPV related head and neck SCC accounts for 25 per cent of
head and neck SCC cases. It exhibits a distinct biological behav-
iour, including an improved response to (chemo)radiation and
survival, compared to HPV-negative head and neck SCC.
Tumour HPV status has been used as a prognostic factor
for overall and progression-free survival, and might be a pre-
dictive marker of response to treatment.7 According to a ran-
domised controlled trial, patients with HPV-positive cancer
had better overall survival and progression-free survival
than patients with HPV-negative cancer ( p < 0.001 for both
end points, by the log-rank test). The three-year rates of
overall survival were 82.4 per cent (95 per cent confidence
interval (CI), 77.2–87.6) in the HPV-positive subgroup
and 57.1 per cent (95 per cent CI, 48.1–66.1) in the
HPV-negative subgroup.10

Given what we now know about HPV and OSCC, it is
important to study their relationship, as well as the car-
cinogenicity and survival rates of HPV-positive SCCs.4

Previously, a study was carried out using the same patient
dataset to understand HPV prevalence, and its effects on
overall survival and disease-free survival.11 As five-year sur-
vival analysis is the ‘gold standard’ by which we judge the via-
bility of any biomarker, a five-year survival analysis was
scheduled for the future (the patients had just been enrolled
in that study and the required data were unavailable at that
time). While multiple studies observing the short-term sur-
vival rate of HPV-positive OSCC have been carried out, this
study aimed to investigate the correlation of five-year survival
with HPV positivity and other clinicopathological characteris-
tics of OSCC patients at a tertiary care hospital in Karachi,
Pakistan.

Materials and methods

In this retrospective case series, we enlisted patients diag-
nosed with OSCC from January 1991 to December 2004.
The study included patients who had been diagnosed with
primary OSCC, who had all undergone treatment at Aga
Khan University Hospital, Karachi, Pakistan. Patients were
excluded if they had not undergone surgery. This study was
approved by the Ethical Review Committee at Aga Khan
University Hospital. Consent was taken prior to enrolment
in the study.

Data were collected by investigators, who reviewed individual
medical charts and questionnaires to obtain the following infor-
mation: age at time of diagnosis, gender, unhealthy habits (areca
nut consumption, alcohol use and smoking) at any point in
time, tumour status, site of tumour and presence of clinically
palpable lymph nodes. All records were thoroughly reviewed,
starting from the first visit until 60 months after the surgery.
The investigators noted if the patient was alive, dead or lost
to follow up at approximately five years after surgery.

Following our 2008 study, the patients’ HPV status and
clinical characteristics were already known, and the same

data were utilised in our study.11 The results were recorded
by the study investigators.

The data were analysed using SPSS® statistical software, ver-
sion 20. Potential associations between demographic, histo-
logical and clinical parameters and five-year survival were
assessed. Univariate and multivariate analyses were performed

TABLE I. PATIENTS’ DEMOGRAPHIC AND CLINICAL CHARACTERISTICS11

HPV findings on PCR

Characteristic Positive Negative Total

Overall 95 (67.9) 45 (32.1) 140 (100)

Gender

– Male 62 (65.26) 20 (44.44) 82 (100)

– Female 33 (34.7) 25 (55.55) 58 (100)

Unhealthy habits

– Yes 76 (70.4) 32 (29.6) 108 (100)

– No 12 (52.2) 11 (47.8) 23 (100)

– Do not know 7 (77.8) 2 (22.2) 9 (100)

Tobacco or smoking

– Yes 38 (74.5) 13 (25.5) 51 (100)

– No 38 (66.7) 19 (33.3) 57 (100)

– N/A 19 (59.4) 13 (40.6) 32 (100)

Paan or supari

– Yes 60 (73.2) 22 (26.8) 82 (100)

– No 16 (61.5) 10 (38.5) 26 (100)

– N/A 19 (59.4) 13 (40.6) 32 (100)

Primary site

– Cheek 61 (70.9) 25 (29.1) 86 (100)

– Tongue 34 (63.0) 20 (37.0) 54 (100)

Histological classification

– Well differentiated SCC 36 (65.5) 19 (34.5) 55 (100)

– Moderately differentiated
SCC

54 (68.4) 25 (31.6) 79 (100)

– Poorly differentiated SCC 5 (83.3) 1 (16.7) 6 (100)

Nodal (N) stage

– N0 71 (69.6) 31 (30.4) 102 (100)

– N1 19 (73.1) 7 (26.9) 26 (100)

– N2a & N2b 5 (41.7) 7 (58.3) 12 (100)

AJCC stage

– I 19 (70.4) 8 (29.6) 27 (100)

– II 27 (61.4) 17 (38.6) 44 (100)

– III 29 (76.3) 9 (23.7) 38 (100)

– IV 20 (64.5) 11 (35.5) 31 (100)

Treatment modality

– Surgery 74 (77.9) 41 (91.1) 115 (100)

– Surgery & chemotherapy 8 (8.4) 0 (0.0) 8 (100)

– Surgery & radiotherapy 11 (11.6) 2 (4.4) 13 (100)

– Surgery & palliation 2 (2.1) 2 (4.4) 4 (100)

Data represent numbers (and percentages) of cases. HPV = human papillomavirus; PCR =
polymerase chain reaction; N/A = not applicable; SCC = squamous cell carcinoma; AJCC =
American Joint Committee on Cancer
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TABLE II. ASSOCIATION OF CLINICOPATHOLOGICAL VARIABLES WITH FIVE-YEAR SURVIVAL

Status at 5th year

Variable Dead Alive Lost to follow up Total p

Age group 0.91

– <40 years 11 (39.3) 7 (25.0) 10 (35.7) 28 (20.0)

– ≥40 years 58 (51.8) 40 (35.7) 14 (12.5) 112 (80.0)

Gender 0.909

– Male 40 (48.8) 26 (31.7) 16 (19.5) 82 (58.6)

– Female 29 (50.0) 21 (36.2) 8 (13.8) 58 (41.4)

Unhealthy habits 0.714

– Yes 55 (50.9) 33 (30.6) 20 (18.5) 108 (77.1)

– No 11 (47.8) 9 (39.1) 3 (13.9) 23 (16.4)

– Do not know 3 (33.3) 5 (55.6) 1 (11.1) 9 (6.4)

Tobacco or smoking 0.896

– Yes 26 (51.0) 12 (23.5) 13 (25.5) 51 (36.4)

– No 29 (50.9) 21 (36.8) 7 (12.3) 57 (40.7)

– N/A 14 (43.8) 14 (43.8) 4 (12.5) 32 (22.9)

Paan or supari 0.918

– Yes 43 (52.4) 26 (31.7) 13 (15.9) 82 (58.6)

– No 12 (46.2) 7 (26.9) 7 (26.9) 26 (18.6)

– N/A 14 (43.8) 14 (43.8) 4 (12.5) 32 (22.9)

Unhealthy habit pattern 0.928

– Single unhealthy habit 27 (52.9) 17 (33.3) 7 (13.7) 51 (36.4)

– Multiple unhealthy habits 28 (49.1) 16 (28.1) 13 (22.8) 57 (40.7)

– N/A 14 (43.8) 14 (43.8) 4 (12.5) 32 (22.9)

Histological classification 0.04

– Well differentiated SCC 26 (47.3) 23 (41.8) 6 (10.9) 55 (39.3)

– Moderately differentiated SCC 41 (51.9) 21 (26.6) 17 (21.5) 79 (58.4)

– Poorly differentiated SCC 2 (33.3) 3 (50.0) 1 (16.7) 6 (4.3)

AJCC staging 0.003

– I 9 (33.3) 12 (44.4) 6 (22.2) 27 (19.3)

– II 18 (40.9) 18 (40.9) 8 (18.2) 44 (31.4)

– III 22 (57.9) 11 (28.9) 5 (13.2) 38 (27.1)

– IV 20 (64.5) 6 (19.4) 5 (16.1) 31 (22.1)

Primary site 0.166

– Cheek 48 (55.8) 27 (31.4) 11 (12.8) 86 (61.4)

– Tongue 21 (38.9) 20 (37.0) 13 (24.1) 54 (38.6)

Final nodal (N) stage <0.001

– N0 43 (42.2) 43 (42.2) 16 (15.7) 102 (72.9)

– N1 18 (69.2) 4 (15.4) 4 (15.4) 26 (18.6)

– N2a 2 (66.7) 0 (0.0) 1 (33.3) 3 (2.1)

– N2b 6 (66.7) 0 (0.0) 3 (33.3) 9 (6.4)

– N2c 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

– N3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Treatment modality 0.242

– Surgery 52 (75.4) 44 (93.6) 19 (79.2) 115 (82.1)

– Surgery & chemotherapy 6 (8.7) 1 (2.1) 1 (4.2) 8 (5.7)

– Surgery & radiotherapy 8 (11.6) 2 (4.3) 3 (12.5) 13 (9.2)

– Surgery & palliation 3 (4.3) 0 (0.0) 1 (4.2) 4 (2.8)

(Continued )
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to determine the significance of the results. Survival was esti-
mated using Kaplan–Meier analysis and was reported in
months. A Cox proportion hazard model was utilised to ana-
lyse the effect of several variables on survival. A p-value of less
than 0.05 was considered statistically significant and all values
were reported as two-sided.

Results

Patients’ characteristics

A total of 140 patients diagnosed with OSCC were included. In
this study, OSCC referred to cancers of the oral cavity only,
excluding oropharyngeal cancer. Ninety-five of the patients
(67.9 per cent) were HPV-positive and 45 (32.1 per cent)
were HPV-negative. Table I shows the general characteristics
of the HPV-positive and HPV-negative patients. In the
HPV-positive group, the majority of the patients were male
(65.3 per cent), while in the HPV-negative group the majority
were female (55.6 per cent). All patients underwent primary
surgery to excise the tumours, and then, depending upon indi-
vidual responses, patients underwent chemotherapy, radio-
therapy or palliative treatment (Table I).

Tables II and III show the survival status and the mean sur-
vival (in months) of patients with OSCC, respectively. The
majority of patients (80 per cent) were older than 40 years.
Age, gender and history of unhealthy habits were not found
to be statistically significant in determining patient survival.
Unhealthy habit history was defined as the use of smokeless
tobacco (paan), smoking and/or areca nut consumption.
History of tobacco use, smoking and areca nut consumption
was positive in 108 patients (77.1 per cent), and these habits
overlapped, with 40.7 per cent of the population having mul-
tiple unhealthy habits. Seventy per cent and 30 per cent of
the patients had unhealthy habits in the HPV-positive and
HPV-negative groups respectively (Table I). Furthermore, the
type of treatment received by the patients was not significantly
correlated with patients’ five-year survival. Mean survival was
highest in patients who received surgery alone as compared to
other treatment methods.

The cheek was the primary site of malignancy in the major-
ity of HPV-positive (n = 61) and HPV-negative (n = 25)
patients. Of the tumours, 61.4 per cent were found on the
cheek, followed by the tongue (38.6 per cent).

Tumour characteristics

Patients diagnosed with all stages of OSCC were reviewed. The
majority of patients had stage II OSCC (31.4 per cent), followed
by stage III (27.1 per cent), stage IV (22.1 per cent) and stage I
(19.3 per cent). American Joint Committee on Cancer staging
was statistically significantly correlated with overall survival in
OSCC patients ( p < 0.003). The patients were divided according
to the histological classification of the tumour: the most com-
mon tumour was the moderately differentiated tumour (58.4
per cent), followed by well differentiated (39.3 per cent) and
poorly differentiated (4.3 per cent) SCC (Table II).

No patients had been diagnosed with metastatic disease.
Lymph nodes were also subjected to histopathological review.
A total of 38 patients (27.1 per cent) had disease positive
lymph nodes. Of these, 26 patients had N1 nodal staging, 9
patients had N2b, 3 patients had N2a, and 0 patients had N2c

or N3 lymph nodes. The presence of these nodes was statistic-
ally significant in determining outcome after 60 months ( p≤
0.001; Table II). These patients had a mean survival time of 37
months from the time of diagnosis.

Human papillomavirus positivity and survival

Polymerase chain reaction was performed to determine HPV
status on all samples using general primers GP5 and GP6.
This yielded a positive result for 95 patients (67.9 per cent).
The HPV polymerase chain reaction findings were further spe-
cified according to the type: 85 patients were HPV 16 positive,
while 2 were HPV 18 positive.11 Six patients were positive for
HPV other than the 16 and 18 subtypes.

Fifty patients (52.6 per cent) who had an HPV-positive
tumour had died by the 5-year mark, 30 patients (31.6 per
cent) were alive and 15 patients (15.8 per cent) were lost to fol-
low up (Table II). For patients who had an HPV-negative
tumour, 19 patients (42.2 per cent) died, 17 patients (37.8
per cent) survived and 9 patients (20 per cent) were lost to fol-
low up. The mean and median survival times for the
HPV-positive patients were 44.3 and 60 months respectively.
The mean and median survival times for the HPV-negative
patients were 46.9 and 60 months respectively.

Figure 1 shows the Kaplan–Meier curve for patients with
HPV-positive and HPV-negative tumours. Patients with
HPV-negative OSCC had a better survival rate (0.47)

TABLE II. (Continued)

Status at 5th year

Variable Dead Alive Lost to follow up Total p

HPV finding on PCR (general primer) 0.386

– Positive 50 (52.6) 30 (31.6) 15 (15.8) 95 (67.9)

– Negative 19 (42.2) 17 (37.8) 9 (20.0) 45 (32.1)

HPV type 0.676

– HPV 16 positive 45 (52.9) 28 (32.9) 12 (14.1) 85 (60.7)

– HPV 18 positive 1 (50.0) 0 (0.0) 1 (50.0) 2 (1.4)

– HPV 16 & 18 positive 2 (100.0) 0 (0.0) 0 (0.0) 2 (1.4)

– HPV other than types 16 or 18 2 (33.3) 2 (33.3) 2 (33.3) 6 (4.3)

– HPV negative 19 (42.2) 17 (37.8) 9 (20.0) 45 (32.1)

Data represent numbers (and percentages) of cases, unless otherwise indicated. N/A = not applicable; SCC = squamous cell carcinoma; AJCC = American Joint Committee on Cancer; HPV =
human papillomavirus; PCR = polymerase chain reaction
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TABLE III. MEAN SURVIVAL OF OSCC PATIENTS

95% confidence interval

Variable Mean (months) Standard error Lower bound Upper bound

Overall 45.079 1.821 41.511 48.648

AJCC stage

– I 49.944 4.093 41.921 57.967

– II 51.417 2.432 46.652 56.183

– III 44.831 3.397 38.173 51.488

– IV 31.809 4.514 22.962 40.656

Gender

– Male 45.087 2.337 40.505 49.668

– Female 45.097 2.939 39.337 50.856

Age group

– <40 years 45.571 4.496 36.759 54.383

– ≥40 years 44.980 2.011 41.039 48.922

Unhealthy habits

– Yes 45.913 2.021 41.953 49.873

– No 41.169 5.188 31.000 51.338

– Do not know 44.625 7.073 30.762 58.488

Tobacco or smoking

– Yes 47.005 2.983 41.159 52.851

– No 44.995 2.786 39.534 50.456

– N/A 42.201 4.232 33.908 50.495

Paan or supari

– Yes 46.526 2.220 42.174 50.878

– No 43.906 4.867 34.368 53.445

– N/A 42.201 4.232 33.908 50.495

Unhealthy habit pattern

– Single unhealthy habit 45.156 3.032 39.212 51.099

– Multiple unhealthy habits 46.640 2.737 41.276 52.004

– N/A 42.201 4.232 33.908 50.495

Primary site

– Cheek 43.673 2.321 39.124 48.221

– Tongue 47.486 2.966 41.672 53.300

Final nodal (N) stage

– N0 49.019 1.938 45.220 52.818

– N1 37.211 4.386 28.614 45.808

– N2a 12.500 0.500 11.520 13.480

– N2b 28.857 8.385 12.423 45.292

Treatment modality

– Surgery 46.654 1.947 42.838 50.471

– Surgery & chemotherapy 32.563 8.288 16.318 48.807

– Surgery & radiotherapy 41.516 6.936 27.921 55.112

– Surgery & palliation 36.667 11.893 13.356 59.977

– Overall 45.079 1.821 41.511 48.648

HPV finding on PCR (general primer)

– Positive 44.264 2.182 39.987 48.542

– Negative 46.954 3.356 40.376 53.532

(Continued )
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compared to patients who were HPV-positive (0.38). However,
the univariate analysis showed that HPV status in OSCC was
not a statistically significant factor in determining five-year
survival rate ( p = 0.386).

Table IV shows the findings of a multivariate analysis per-
formed to correlate the survival percentage with tumour sta-
ging and nodal stage at the time of presentation. Using stage
IV of the disease as a reference, and controlling for the
nodal stage, the risk of death in stage I disease was 53 per
cent lower as compared to those with stage IV disease.
Similarly, the risk of death for disease stages II and III disease
patients was 48 per cent and 55 per cent lower, respectively.
When controlling for disease stage and considering stage 1
nodes as a reference, the risk of death was 55 per cent less
for stage 1 nodes, almost unchanged for stage 2 nodes, but

was more than doubled for stage 3 nodes, as outlined in
Table IV.

Discussion

The results of this study indicate no increase in survival in
HPV-positive patients as compared to HPV-negative patients.
In this study, we considered OSCC to include only cancers of
the oral cavity, not oropharyngeal cancers. The finding shows
that HPV positivity cannot be considered a good prognostic
marker in patients with OSCC. These results are not in agree-
ment with previous studies.12–15 According to Umudum et al.,
the spread of cancer in HPV-positive individuals is higher than
in their counterparts, but overall survival is equal or better in
HPV-positive individuals.12 Similarly, Gillison et al. concluded,
after correcting for variables such as age and metastasis, that
the survival rate was better in HPV-positive patients as com-
pared to HPV-negative patients.13 The difference in our results
could be due to other variables; for example, age at the time of

TABLE III. (Continued)

95% confidence interval

Variable Mean (months) Standard error Lower bound Upper bound

HPV type

– HPV 16 positive 44.008 2.318 39.465 48.552

– HPV 18 positive 60.000 0.000 60.000 60.000

– HPV 16 & 18 positive 36.000 24.000 0.000 83.040

– HPV other than types 16 or 18 46.400 7.640 31.426 61.374

– HPV negative 46.954 3.356 40.376 53.532

Neck pathology

– Negative 50.211 2.208 45.884 54.539

– Positive 37.573 3.880 29.969 45.178

– Not defined 42.464 4.081 34.465 50.462

AJCC = American Joint Committee on Cancer; N/A = not applicable; HPV = human papillomavirus; PCR = polymerase chain reaction
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Fig. 1. Kaplan–Meier curve comparing five-year survival of human papillomavirus
(HPV) positive and negative oral squamous cell carcinoma patients.

TABLE IV. MULTIVARIATE ANALYSIS

95.0% CI

Variable Adjusted HR Lower Upper p

HPV finding on
PCR

0.831

– Positive 1.061 0.615 1.832

– Negative* 1.0

AJCC staging 0.004

– I 0.465 0.194 1.117

– II 0.518 0.246 1.090

– III 0.447 0.195 1.024

Nodal (N) staging 0.056

– N1 0.447 0.165 1.211

– N2 1.167 0.359 3.791

– N3 2.621 0.503 13.647

*Used as the reference. HR = hazard ratio; CI = confidence interval; HPV = human
papillomavirus; PCR = polymerase chain reaction; AJCC = American Joint Committee on
Cancer
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detection, gender, patients’ unhealthy habits and the site
involved.

In our study, male sex was significantly associated with HPV
infection. Some other studies have reported males to have a
higher incidence of HPV infection, and thus an increased risk
for head and neck SCC,16 while others have not.17 A study con-
ducted by Zivile et al. investigating the prognostic factors for
OSCCs showed worse survival in males as compared to female
counterparts.18 Our study, like several others,19,20 did not show
any significant correlation between gender and survival.

• There is a high prevalence of human papillomavirus (HPV)
associated oral squamous cell carcinoma (OSCC) in Pakistan

• In our previous study, overall and disease-free survival was
better in HPV-positive than HPV-negative OSCC patients

• In this study, five-year survival was not significantly longer in
HPV-positive than HPV-negative OSCC patients

Another variable that could influence survival rates in
HPV-positive OSCC is age at the time of disease detection.
In a study by Piccirillo et al., a significant rise in mortality
was seen in patients with head and neck SCC after the age
of 70 years.21 Eighty per cent of our patients were aged over
40 years. Advanced age at the time of diagnosis may negatively
affect prognosis. This may be due to a delay in starting treat-
ment. In addition, older patients are more likely to have other
co-morbidities, such as diabetes, heart or renal disease, and
hypertension. These co-morbidities can hinder and prolong
the healing process, and patients with these co-morbidities
are known to have lower survival rates.21,22 With advancing
age, the number of risk factors increase as well. Increased
exposure to and usage of carcinogenic substances (areca nut,
tobacco, alcohol and so on), together with advancing age,
may adversely affect the prognosis.

Apart from age and gender, the stage of malignancy at the
time of presentation can also affect patient survival. The data
show that the mortality rate increased steadily with disease
stage (American Joint Committee on Cancer stages I–IV),
from 33.3 to 64.5 per cent (Table II). The mean survival rate
was lowest for stage 4 OSCC, and this trend was statistically
significant for patient survival.

Historically, nodal status has been widely accepted as an
important prognostic marker in patients with OSCC.23–26

Positive nodes have been shown to decrease survival by
almost 50 per cent.25–27 This study also showed a statistically
significant association between nodal involvement and sur-
vival (Table II).

Regarding the use of carcinogenic substances, in our study,
more than two-thirds of patients had unhealthy habits. Areca
nut and tobacco usage have been proven to be independent
risk factors for oral cancers, with tobacco chewing being the
strongest.23 The increase in prevalence in recent years is not
only because of tobacco chewing’s addictive potential and the
perception that it has stimulatory actions, but also because
there is no social stigma attached to the usage of areca nut in
the lower and middle income classes of Pakistan. Unhealthy
habits involving tobacco consumption from not one but various
sources, combined with a high prevalence of HPV, complicates
the findings of our research, and this may be the reason for the
discrepancy seen in our results as compared to other studies.

Lastly, there is an issue of compliance in our population. A
lack of awareness, the absence of medical insurance and the

resulting financial constraints mean that a lot of patients dis-
continue treatment or change doctors. This variability in
patient treatment regimens may be having an unprecedented
effect on disease prognosis.

Clinical relevance

Human papillomavirus associated OSCC has been linked to a
better prognosis in many studies. Although the exact biology
of this phenomenon is unknown, a few factors are thought
to play a part. These include the fact that these tumours
have no field cancerisation, there is good immune system
response to certain viral-specific tumour antigens and they
have an intact apoptotic reaction to radiation.14 In addition,
HPV-positive tumours occur most commonly in younger
patients who are free of co-morbidities, and thus already
have a better life expectancy. As a result, the prognosis of
HPV-positive OSCC is positively influenced by these patient
factors.28

The treatment regimens for HPV-positive and HPV-
negative OSCC vary significantly. The HPV-positive patients
undergo multiple radiotherapy sessions for improved survival,
whereas HPV-negative patients undergo fewer radiotherapy
cycles. Previous work has shown that HPV-induced OSCC
responds better to radiation and to induction chemotherapy.29

Furthermore, a meta-analysis of 30 published clinical trials
revealed that HPV-positive OSCC patients had overall better
disease-specific and progression-free survival.30

As health insurance is rare in Pakistan, patients pay for all
healthcare services with their own money, and these sessions
are a financial burden. Moreover, additional radiotherapy is
painful for the patients and carries many side effects. If deter-
mining the HPV status of OSCC patients becomes a routine
measure, the treatment regimens could be modulated accord-
ingly, and lead to fewer and more effective radiotherapy and
chemotherapy sessions. This decrease in radiotherapy admin-
istration may not only save resources, but also prevent
unwanted side effects and reduce the financial burden.

In conclusion, the results of this retrospective case series
show a high prevalence of HPV-associated OSCC in the
Pakistani population. However, we could not statistically
prove that HPV positivity leads to longer survival for OSCC
patients. Our findings are not in agreement with similar stud-
ies conducted elsewhere. A better understanding would be
gained by conducting similar studies on a larger scale.
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