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DISCUSSION

In this follow up study of IDA patients, recruited 
through internal medicine OPD of a tertiary care 
hospital, we measured baseline hepcidin levels and 
evaluated the performance of SH concentration as 
a biopredictor to diagnose responsiveness to OIT. 
Our mean baseline hepcidin value in IDA patients 
was higher than that reported by Naqvi et.al; 23. 

Ramesh kumar reported mean hepcidin levels of 
33.6±5.5ng/ml in 5out of 218 IDA patients27. Finding 
of Ramesh kumar was almost similar to our study; 
however the sample size was only 5 and cannot be 
generalized for whole population. Previously done 
studies in western region report mean hepcidin 
levels in IDA patients to be lesser than normal refer-
ence range11,18.  Reasons for a higher mean base-
line hepcidin levels in IDA patients in our study as 
compared to levels reported in western studies may 
be due to different, ELISA kit (MyBioSource), hepci-
din quantification method e.g. mass spectrometry; 
environmental pollution, circadian rhythm28 and 
genetic makeup11,18.  

Hepcidin level of >20ng/mL as a cut off value 
predicts unresponsiveness OIT with sensitivity of 
41.3%, specificity of 84.4%, PPV of 81.6% and NPV of 
46.3% 29. Our AUC for hepcidin was 0.73 [95% CI: 
0.63, 0.83] with post treated Hb, and this moderately 
predicted response to OIT. 

Pasricha et.al; reports, in a study for SH as diagnostic 
test of ID in female blood donors of premenopausal 
age, AUCROC curves for SH compared with ferritin 
<15 ng/mL and with sTfR-F index>3.2 as 0.87(0.82, 
0.92) in 59 ID donors and 0.89 (0.84, 0.93) in 53 ID 
donors respectively. Furthermore, Hepcidin cutoff 
value of <8ng/mL, had sensitivity and specificity of 
41.5% and 97.6%. However when cutoff value 
increased to <18ng/mL sensitivity and specificity 
was 79.2% and 85.6% respectively18. Pasricha et.al; 
obtained different result as he included non-ane-
mic ID patients, who donated blood three times a 
year, however, in our study chronic blood loss was 
excluded. Furthermore, erythropoiesis, due to 
increased blood donation, may inhibit hepcidin 
production, and thus lower SH levels14.

Hepcidin has been evaluated as a modest predic-
tor of dietary iron bioavailability in n=4 subjects after 
oral iron dose of 3.8 and 60 mg of iron for fourteen 
days30, our study also demonstrated SH as a modest 
bio predictor of Hb response to OIT. 

Concurrent to other studies this study recommends 
that severely anemic patients have high hepcidin 
levels; such patients may have a high propensity of 
failure to OIT29. This may warrant earlier and serial 
follow up and change in course of therapy at an 
earlier time. However, it needs to be determined if 
these patients are better candidate for earlier initia-

tion of intravenous iron therapy.
 
Future endeavors for hepcidin may involve its use as 
a point of care instrument for diagnosing IDA or iron 
status of patient in a developing country setting. 
Further research is warranted as normal reference 
range for hepcidin has not been standardized yet. 
Additionally, lack of automated analyzer limits 
clinical application of serum hepcidin for now.19

CONCLUSION

Serum hepcidin-25 moderately predicts response to 
oral iron therapy in IDA patients, hemoglobin 
improvement after 8 weeks of iron therapy was less 
compared to individual with low hepcidin. This 
indicates, an inverse relation exists between hepci-
din levels and improvement in hemoglobin levels. 
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ABSTRACT
 

Background: Oral squamous cell carcinoma (OSCC) is one of the most common cancers in the world. Ciga-
rette smoking, gutka and pan are the most common addictions in Pakistan. This study is conducted to evalu-
ate the frequency of these risk factors (cigarette smoking, gutka and pan) and correlate it with histopatho-
logical grade of OSCC.The objective of the study is to evaluate the role of cigarette smoking, gutka and pan 
consumption in the histopathological differentiation of Oral Squamous Cell Carcinoma.

Methods: A cross-sectional study was conducted. OSCC patients (n= 138) were recruited through purposive 
sampling technique from Dental OPD of Ziauddin Dental College, Ziauddin Hospital, Karachi. A detailed 
questionnaire was filled with information regarding patient’s medical history along with the daily consump-
tion of cigarette, gutka and pan. Co-relations were studied between various continuous variables. 
Cross-tabulations were performed between frequency of habits and different histopathological grades of 
OSCC. 

Results: In the present study, 138 OSCC patients, 108 (78.3%) males and 30 (21.7 %) females, were enrolled 
and histopathologically diagnosed into well differentiated, moderately differentiated and poorly differenti-
ated OSCC. Association of histopathological grades of OSCC with different age groups revealed moderate-
ly differentiated OSCC as the predominant histopathological differentiation in 30-39 years age group 
(46.3%). Majority of OSCC cases with cigarette smoking and gutka consumption used these products with 
frequency of > 15 packets per day, while, most of the pan consumers used 5-15 pan per day. All these 
patients had poorly differentiated OSCC i.e. 48.7% cigarette smokers, 64.1% gutka and 43% pan consumers.

Conclusion: This study concludes that most of OSCC patients with habits of gutka, cigarette smoking and 
pan were associated with poorly differentiated carcinoma with more cases occurring in younger age 
group. This point to an alarming situation and se¬rious thought should be given to early detection and 
prevention. 

KEY WORDS: Oral squamous cell carcinoma, frequency, cigarette smoking, gutka, pan, grading.

INTRODUCTION

Oral cancer is a major cause of cancer death and 
oral squamous cell carcinoma is the most common 
type 1. In 2015 it is estimated that approximately 
45,750 individuals will be diagnosed with oral 
cancers and 8,650 are expected to die 2.The preva-
lence of oral cancer in Pakistan is around 10% 3. 
Most of the cases have been diagnosed in the 
middle and in older age groups, but in recent years, 
many studies have shown increased incidence in 
young age individuals also 4. Males are affected 
more than females with male to female ratio of 

1.5:1. Major risk factors are betel quid (paan), areca 
nut, naswar, pan masala (gutka, mawa) and poor 
nutrition 5. Tobacco is the main etiological factor for 
oral cancer and cigarette smoking is the main form 
of tobacco use. Tobacco contains N-nitroso com-
pounds, well-known carcinogens that plays an 
important role in the malignant transformation of 
oral cancer 6. Gutka is a powdered combination of 
arecanut, tobacco and slaked lime with many 
spices and flavoring agents7. Pan also known as 
betel quid, has four major ingredients: areca nuts, 
tobacco and slaked lime wrapped in betel leaf. It 
also contain flavoring agent’s cardamom, cloves, 

coconut and sugar. Areca nut used in pan and 
gutka is known to cause oral squamous cell carci-
noma due the presence of arecoline which consists 
of specific nitrosamines that are carcinogenic 7. 
Tobacco in any form, either smoked or smokeless, 
can cause a wide spectrum of oral mucosal chang-
es leading to oral cancer. The type and location of 
the lesion varies with the type of tobacco used, the 
way it is used, and the frequency of consumption 8. 
Cancer of the oral cavity involves gingiva, alveolar 
ridge, buccal mucosa, the floor of the mouth, 
tongue, hard palate, soft palate and uvula. Among 
the Asian population, buccal mucosa is the most 
commonly involved site in the oral cavity due to 
betel quid/tobacco chewing. Tongue is the most 
common site among European and US populations, 
amounting to 40%–50% of Oral cancers. According 
to the degree of keratinization, mitotic activity, 
cellular and nuclear pleomorphism, OSCC is divid-
ed into three categories: well differentiated, moder-
ately differentiated and poorly differentiated. The 
histopathological grade reflects the aggressiveness 
of the tumour 9. However, previous studies were not 
specifically designed to look into the role of ciga-
rette smoking, gutka and pan consumption in the 
histopathological differentiation of Oral Squamous 
Cell Carcinoma (OSCC). With these considerations 
in mind we hypothesize that tobacco smoking and 
consumption of chewable tobacco products 
(gutka and pan) can affect the histopathological 
differentiation of OSCC. Hence, the aim of this study 
was to evaluate the frequency of these risk factors 
(gutka, cigarette smoking and pan) and correlate it 
with histopathological grade of OSCC.

METHODS

This cross sectional study was carried out in the 
department of Oral Pathology, Ziauddin University 
from March 2014 to June 2015. There were 138 
subjects recruited by purposive sampling from 
Dental OPD of Ziauddin Dental College, Ziauddin 
Hospital, Karachi. A questionarre was filled with 
details regarding patient’s medical history along 
with frequency of cigarettes, gutka and pan. The 
study was approved by Research and Advocacy 
Committee (RAC), Ethics Review Committee (ERC), 
Board of Advanced studies and Research (BASR), 
Ziauddin University.

Histopathologically diagnosed cases of OSCC, 18 
years and above, both male and female, belong-
ing to all ethnic groups without socioeconomic 
discrimination, with smoking and /or chewing habits 
were included in this study. Malignancies other than 
Oral Squamous Cell Carcinoma were excluded. 

Histological grading was done according to the 
protocol of College of American Pathologists (CAP) 
as follows; Grade 1 (well differentiated), Grade 2 
(moderately differentiated) and Grade 3 (poorly 
differentiated) 10. 

Patients were divided into 5 groups according to 
their ages at diagnosis: Group 1 (20–29 years), 
group 2 (30–39 years), group 3 (40–49 years), group 
4 (50–59 years) and group 5 (60–69 years). For 
frequency of habits subjects were grouped into 
those who smoked 5-15 and more than 15 ciga-
rettes per day and who consumed gutka packets 
and pan 5-15 and more than 15 per day. 

The collected data was sorted, tabulated and 
statistically analysed. The analysis was performed to 
determine the frequency of risk factors with the 
histopathological grading in OSCC patients. The 
independent variables were age, gender, and 
frequency of habits (cigarette, gutka and pan). 
P-values were estimated with p-value of < 0.05 
termed as statistically significant.

RESULTS 

One Hundred and thirty eight Oral Squamous Cell 
Carcinoma (OSCC) patients were included in this 
research with an age range of 20 to 69 years. 
According to age- wise distribution, maximum 
number of cases i-e 41 (29.7%) were reported in 
30-39 years age group followed by 37 (26.8%) in 
40-49 years, 28 (20.3%) in 50-59 years and 25 (18.1%) 
in 60-69 years age group. Only 7(5.1%) patients were 
found in 20 -29 years age group. This study included 
more male patients (108; 78.3%) than females (30; 
21.7%). According to ethnicity, most of the OSCC 
patients were Mohajirs (77; 55.8%) followed by 
Balochis (26; 18.8%), Sindhis (23; 16.7%) and Pathans 
(5; 3.6%) respectively. (Table 1). In this study most 
common site of OSCC was buccal mucosa (58.0%) 
followed by tongue (17.4%), lip (8.0%), palate and 
alveolar ridge (6.5%) and labial mucosa (3.6%) as 
shown in figure 1.

Figure 1: Distribution of OSCC in different locations of 
oral cavity

Table 1: Characteristics of OSCC patients.

Differences in histopathological grading of OSCC 
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological 
differentiation in 30-39 years (19; 46.3%), 40-49 years 
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7; 
100%) age groups. While poorly differentiated 
OSCC was predominantly seen (17; 60.7%) in 50-59 
years age group (Table 2).

Table 2:  Associtation of histopathological grades of 
OSCC with different age groups

Table 3 shows the correlation between frequencies 
of cigarettes, gutka and pan consumption and 
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who 
smoked 5-15 cigarettes per day (24; 40%) and those 
who consumed 5-15 packets of gutka per day (39; 
49.4%). For pan consumers (with frequency of 5-15 
pans per day) both moderately differentiated (39; 
42%) and poorly differentiated OSCC (40; 43%) had 
equal distribution.

Poorly differentiated OSCC was the predominant 
histopathological grade for cigarette smokers (> 15 
cigarette / day) (20; 48.7%) and gutka users (> 15 
packets / day) (25; 64.1%). For pan users (> 15 pan / 
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal 
distribution (Table 3).

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-
cal differentiation in OSCC patients.

DISCUSSION

Gender, wise distribution in our study revealed male 
preponderance with 108 (78.3%) male and 30 
(21.7%) female OSCC patients. This could be due to 
higher consumption of gutka, pan and cigarette 
smoking in male gender which is consistent with 
findings of other studies 11, 12. In contrast, a study 
conducted in Lahore observed an equal preva-
lence of OSSC in both genders 13. However, in some 
parts of the world the incidence of OSCC in females 
is increasing, possibly due to of their increasing 
indulgence in high-risk habits 14.

The habits of smoking, gutka and pan are also 
popular in younger age groups due to attractive 
appearance, low prices and easy availability of 
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present 
study, the age of patients ranged from 20 to 69 
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in 
agreement with a study carried out in Taiwan 15. 
Similarly, a study in India reported a high incidence 
of OSCC below 40 years of age 16. In contrast a 
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60 
years 17. While another study reported the average 
age of diagnosis of oral malignancy as 62 years 18.
 
Majority of OSCC patients were Muhajirs (Urdu 
speaking people) (55.8%). Urdu speaking people 
have migrated from India at the time of partition 
and have retained their social and cultural heritage 
19. This is in accordance with the researches done in 
Karachi, which also confirms that malignancy was 
predominant amongst the Mohajirs 14, 20. 

In our study the most common site of involvement 
was the buccal mucosa (58.0%) followed by tongue 
(17.4%). These findings are consistent with other 
studies carried out in this region 21, 22. In some Asian 
countries such as Thailand, Taiwan and India, 
buccal mucosa was also found to be the most 
common site of involvement 23. In contrast, tongue is 
the most commonly affected site of oral cancers in 
western countries as tobacco smoking is more prev-
alent than tobacco chewing (9). Similarly, in Iran, 
UK, and Srilanka, the most common site of involve-

ment was the tongue 24,25,26. This difference seems to 
be related to different habits 27.

The histopathological distribution of OSCC in our 
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year 
age group. A research done in Thailand revealed 
that most of the OSCC tumors were moderate to 
well differentiated carcinoma, in patients younger 
than 45 year 28. Similarly, a study conducted in Kara-
chi revealed equal distribution of well-differentiated 
and moderately differentiated carcinoma with age 
ranges between 21-40 years 29. In contrast a study 
conducted in Iran reported majority of cases were 
diagnosed as well differentiated carcinoma with 
age ranges of 20-40 years 24.

In our study risk factors were smoking, gutka and 
pan. Tobacco smokers have a 27 fold higher risk of 
developing Oral squamous cell carcinoma as com-
pared to non-smokers 30. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in 
the malignant transformation of oral squamous cell 
carcinoma 6. In our study subjects who consumed 
more than 15 cigarettes per day 48.7% (n=20) are 
significantly associated with poorly differentiated 
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who 
consumed more than 20 cigarettes per day had 
poorly differentiated carcinoma (40.4%) 31. Muange 
et al., reported cigarette smoking in 60% of cases, 
with poorly differentiated carcinoma (48.8%) 32. 
Degree of low differentiation risk increased with 
increasing number of cigarette smoked 33.

An industrially prepared mixture of areca nut, slaked 
lime, catechin containing substance, sandalwood 
fragrance and tobacco is known as Gutka which is 
kept in the buccal pouches for long periods and its 
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In 
our study subjects who consumed gutka more than 
15 packets per day are significantly associated with 
poorly differentiated carcinoma (25; 64.1%). In 
contrast, a study conducted in Karachi reported 
60% of cases as well differentiated carcinoma 34 
.Similar findings were seen in a study where, gutka 
users (70%) showed 66% of well differentiated carci-
noma 35. While another Indian study conducted by 
Bhat et al., showed 52% of gutka consumers in 
which 47% were confirmed as well differentiated 
carcinoma 36. These studies have not mentioned the 
details about frequency and duration of consump-
tion of these products and we assume that 
prolonged use of these products in our patients has 
resulted in poorly differentiated OSCC37. People get 
addicted to gutka as it is reported to have stimulant 
and relaxation effects. When a person chews 
gutka, the mixture directly enters the system through 
the oral cavity 38. While in the case of smoking, the 
harmful chemicals reach the lungs and so smoking 
is 90% related with lung cancer 39. 

Betel quid (BQ) chewing is an ancient ethnic prac-
tice in Southeast Asian countries. Betel quid is 
chewed owing to its medicinal properties 37 and as 
a symbol of social life. Betel Quid in Pakistan and 
India is called ‘Pan’. The components of pan are 
betel leaf (Piper betel), areca nut (Areca catechu) 
also called betel nut and slaked lime (calcium 
hydroxide). Further use of tobacco and other spices 
are dependent on the individual’s choice. The 
major components of the areca nut are fats, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tannins), minerals and alkaloids 40. Nitrosamines are 
generated by nitrosation of the alkaloids in stored 
dried nuts and when in the mouth, especially in the 
acid environment, in the presence of nitric oxide 
generated by bacteria 41. BQ chewing forms reac-
tive oxygen species (ROS) that is harmful to oral 
mucosa under an alkaline environment during the 
auto oxidation of areca nut (AN) polyphenols. 
Slaked lime is mainly calcium hydroxide. In coastal 
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is 
discovered from limestone. When it is added in pan 
it creates erosion of oral mucosa and allow pene-
tration of betel quid carcinogens through mucous 
membrane 42.  

 In our study subjects who consumed 5- 15 pans per 
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et 
al., in India reported majority of subjects with well 
differentiated carcinoma (48.3%) 43. This is in accor-
dance with a study conducted in Karachi, in which 
86.7% of patients had history of pan consumption, 
and well-differentiated type was prevalent histolog-
ical pattern 29.  OSCC patients with pan habits 
showed a greater tendency for structural changes 
in the oral epithelium and hence may be at a 
higher risk of getting converted to malignancy. 

CONCLUSION
 

Outcomes of the present study revealed associa-
tion between frequency of risk factors (cigarette, 
gutka and pan) with histopathological pattern. In 
Pakistan the usage of gutka, pan along with ciga-
rettes is prevalent because they are easily available 
from roadside shops for a very cheap amount. 
There is an essential requirement for establishing 
regarding awareness campaign in all age groups, 
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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DISCUSSION

In this follow up study of IDA patients, recruited 
through internal medicine OPD of a tertiary care 
hospital, we measured baseline hepcidin levels and 
evaluated the performance of SH concentration as 
a biopredictor to diagnose responsiveness to OIT. 
Our mean baseline hepcidin value in IDA patients 
was higher than that reported by Naqvi et.al; 23. 

Ramesh kumar reported mean hepcidin levels of 
33.6±5.5ng/ml in 5out of 218 IDA patients27. Finding 
of Ramesh kumar was almost similar to our study; 
however the sample size was only 5 and cannot be 
generalized for whole population. Previously done 
studies in western region report mean hepcidin 
levels in IDA patients to be lesser than normal refer-
ence range11,18.  Reasons for a higher mean base-
line hepcidin levels in IDA patients in our study as 
compared to levels reported in western studies may 
be due to different, ELISA kit (MyBioSource), hepci-
din quantification method e.g. mass spectrometry; 
environmental pollution, circadian rhythm28 and 
genetic makeup11,18.  

Hepcidin level of >20ng/mL as a cut off value 
predicts unresponsiveness OIT with sensitivity of 
41.3%, specificity of 84.4%, PPV of 81.6% and NPV of 
46.3% 29. Our AUC for hepcidin was 0.73 [95% CI: 
0.63, 0.83] with post treated Hb, and this moderately 
predicted response to OIT. 

Pasricha et.al; reports, in a study for SH as diagnostic 
test of ID in female blood donors of premenopausal 
age, AUCROC curves for SH compared with ferritin 
<15 ng/mL and with sTfR-F index>3.2 as 0.87(0.82, 
0.92) in 59 ID donors and 0.89 (0.84, 0.93) in 53 ID 
donors respectively. Furthermore, Hepcidin cutoff 
value of <8ng/mL, had sensitivity and specificity of 
41.5% and 97.6%. However when cutoff value 
increased to <18ng/mL sensitivity and specificity 
was 79.2% and 85.6% respectively18. Pasricha et.al; 
obtained different result as he included non-ane-
mic ID patients, who donated blood three times a 
year, however, in our study chronic blood loss was 
excluded. Furthermore, erythropoiesis, due to 
increased blood donation, may inhibit hepcidin 
production, and thus lower SH levels14.

Hepcidin has been evaluated as a modest predic-
tor of dietary iron bioavailability in n=4 subjects after 
oral iron dose of 3.8 and 60 mg of iron for fourteen 
days30, our study also demonstrated SH as a modest 
bio predictor of Hb response to OIT. 

Concurrent to other studies this study recommends 
that severely anemic patients have high hepcidin 
levels; such patients may have a high propensity of 
failure to OIT29. This may warrant earlier and serial 
follow up and change in course of therapy at an 
earlier time. However, it needs to be determined if 
these patients are better candidate for earlier initia-

tion of intravenous iron therapy.
 
Future endeavors for hepcidin may involve its use as 
a point of care instrument for diagnosing IDA or iron 
status of patient in a developing country setting. 
Further research is warranted as normal reference 
range for hepcidin has not been standardized yet. 
Additionally, lack of automated analyzer limits 
clinical application of serum hepcidin for now.19

CONCLUSION

Serum hepcidin-25 moderately predicts response to 
oral iron therapy in IDA patients, hemoglobin 
improvement after 8 weeks of iron therapy was less 
compared to individual with low hepcidin. This 
indicates, an inverse relation exists between hepci-
din levels and improvement in hemoglobin levels. 

No disclosure and no conflict of interest. 

REFERENCES
 

1. Zimmermann MB, Hurrell RF. Nutritional iron 
deficiency. The Lancet. 2007;370(9586):511-20.
2. Raza M, Amanat ST, Hussain T, Shakoor HA, Asghar 
M. Latent Iron Deficiency and Iron Deficiency Anae-
mia in Hypoferritinemic Patients. Journal of Rawal-
pindi Medical College (JRMC). 2014;18(1):139-41.
3. Nadeem Ikram MT, Mumtaz Hussain Khan ,Khalid 
Hassan  Prevalence of Iron Defficiency -With and 
Without Anemia journal of Rwalpindi Medical 
College 2010;14(2):81-3.
4. Organization WH. Worldwide prevalence of 
anaemia 1993-2005: WHO global database on 
anaemia. 2008.
5. Johnson-Wimbley TD, Graham DY. Diagnosis and 
management of iron deficiency anemia in the 21st 
century. Therapeutic advances in gastroenterolo-
gy. 2011;4(3):177-84.
6. Tandara L, Salamunić I. Iron metabolism: current 
facts and future directions. Biochemia medica. 
2012;22(3):311-28.
7. Canavesi E, Valenti L. Modulation of iron metabo-
lism and hepcidin release by HFE mutations in 
chronic hemodialysis patients: pathophysiological 
and therapeutic implications: INTECH Open Access 
Publisher; 2011. DOI: 10.1186/1471-2369-14-48.
8. Masson C. Rheumatoid anemia. Joint Bone Spine. 
2011;78(2):131-7.
9. Ganz T. Hepcidin and iron regulation, 10 years 
later. Blood. 2011;117(17):4425-33.
10. Ganz T. Systemic iron homeostasis. Physiological 
reviews. 2013;93(4):1721-41.
11. Kroot JJ, Tjalsma H, Fleming RE, Swinkels DW. 
Hepcidin in human iron disorders: diagnostic impli-
cations. Clinical chemistry. 2011;57(12):1650-69.
12. Andrews NC. Closing the iron gate. New 
England Journal of Medicine. 2012;366(4):376-7.
13. Bartnikas TB, Fleming MD. Hemojuvelin is essential 
for transferrin-dependent and transferrin-indepen-
dent hepcidin expression in mice. Haematologica. 

2012;97(2):189-92.
14. Pak M, Lopez MA, Gabayan V, Ganz T, Rivera S. 
Suppression of hepcidin during anemia requires 
erythropoietic activity. Blood. 2006;108(12):3730-5.
15. Lemos AdR, Ismael LAS, Boato CCM, Borges MTF, 
Rondó PHdC. Hepcidin as a biochemical parame-
ter for the assessment of iron deficiency anemia. 
Revista da Associação Médica Brasileira. 
2010;56(5):596-9.
16. Wish JB. Assessing iron status: beyond serum 
ferritin and transferrin saturation. Clinical Journal of 
the American Society of Nephrology. 2006;1(Sup-
plement 1):S4-S8.
17. Santen SV  EC, Lases VD. Hepcidin and hemo-
globin content parameters in the diagnosis of iron 
defficiency in rheumatoid arthritis with anemia  
Arthritis and Rheumatism. 2011;63(12):3672-80.
18. Pasricha S-R, McQuilten Z, Westerman M, Keller 
A, Nemeth E, Ganz T, et.al; Serum hepcidin as a 
diagnostic test of iron deficiency in premenopausal 
female blood donors. Haematologica. 
2011;96(8):1099-105.
19. Goyal J, McCleskey B, Adamski J. Peering into 
the future: Hepcidin testing. American journal of 
hematology. 2013;88(11):976-8.
20. Macdougall IC, Malyszko J, Hider RC, Bansal SS. 
Current status of the measurement of blood hepci-
din levels in chronic kidney disease. Clinical Journal 
of the American Society of Nephrology. 
2010;5(9):1681-9.
21. Prentice AM, Doherty CP, Abrams SA, Cox SE, 
Atkinson SH, Verhoef H, et.al. Hepcidin is the major 
predictor of erythrocyte iron incorporation in 
anemic African children. Blood. 2012;119(8):1922-8.
22. Rubab Z, Amin H, Abbas K, Hussain S, Ullah M, 
Mohsin S. Serum hepcidin levels in patients with 
end-stage renal disease on hemodialysis. Saudi 
Journal of Kidney Diseases and Transplantation. 
2015;26(1):19.
23. H Naqvi S, Faizan-ul-Hassan N, H Naqvi I, Farhan 

M, Abbas T, Yang L, et.al. Serum Hepcidin: Its 
Correlation with Serum Ferritin, Serum Iron and 
Hemoglobin in Patients of Iron Deficiency Anemia. 
Immunology, Endocrine & Metabolic Agents in 
Medicinal Chemistry (Formerly Current Medicinal 
Chemistry-Immunology, Endocrine and Metabolic 
Agents). 2014;14(2):105-13.
24. Khoyumthem P, Sharma AB, Devi TI, Singh KR, 
Singh AM. Study of Iron Status in Multi-Transfused 
Thalassaemic Patients in a Referral Hospital in Mani-
pur. International Journal of Health Sciences and 
Research (IJHSR). 2014;4(5):53-8.
25. Burdick CO. Separating Thalassemia Trait and 
Iron Deficiency by Simple Inspection. American 
journal of clinical pathology. 2009;131(3):444.
26. Koliaraki V, Marinou M, Vassilakopoulos TP, 
Vavourakis E, Tsochatzis E, Pangalis GA, et.al; A 
novel immunological assay for hepcidin quantifica-
tion in human serum. PLoS One. 2009;4(2):e4581.
27. Rameshkumar K BRS. prevalence of anemia and 
correltion with expression of hepcidin in adults 
indian academy of geriatrics. 2011;7:25-9.
28. Galesloot TE, Vermeulen SH, Geurts-Moespot AJ, 
Klaver SM, Kroot JJ, van Tienoven D, et.al; Serum 
hepcidin: reference ranges and biochemical 
correlates in the general population. Blood. 
2011;117(25):e218-e25.
29. Bregman DB, Morris D, Koch TA, He A, Good-
nough LT. Hepcidin levels predict nonresponsiveness 
to oral iron therapy in patients with iron deficiency 
anemia. American journal of hematology. 
2013;88(2):97-101.
30. Zimmermann MB, Troesch B, Biebinger R, Egli I, 
Zeder C, Hurrell RF. Plasma hepcidin is a modest 
predictor of dietary iron bioavailability in humans, 
whereas oral iron loading, measured by stable-iso-
tope appearance curves, increases plasma hepci-
din. The American journal of clinical nutrition. 
2009;90(5):1280-7.

INTRODUCTION

Oral cancer is a major cause of cancer death and 
oral squamous cell carcinoma is the most common 
type 1. In 2015 it is estimated that approximately 
45,750 individuals will be diagnosed with oral 
cancers and 8,650 are expected to die 2.The preva-
lence of oral cancer in Pakistan is around 10% 3. 
Most of the cases have been diagnosed in the 
middle and in older age groups, but in recent years, 
many studies have shown increased incidence in 
young age individuals also 4. Males are affected 
more than females with male to female ratio of 

1.5:1. Major risk factors are betel quid (paan), areca 
nut, naswar, pan masala (gutka, mawa) and poor 
nutrition 5. Tobacco is the main etiological factor for 
oral cancer and cigarette smoking is the main form 
of tobacco use. Tobacco contains N-nitroso com-
pounds, well-known carcinogens that plays an 
important role in the malignant transformation of 
oral cancer 6. Gutka is a powdered combination of 
arecanut, tobacco and slaked lime with many 
spices and flavoring agents7. Pan also known as 
betel quid, has four major ingredients: areca nuts, 
tobacco and slaked lime wrapped in betel leaf. It 
also contain flavoring agent’s cardamom, cloves, 

coconut and sugar. Areca nut used in pan and 
gutka is known to cause oral squamous cell carci-
noma due the presence of arecoline which consists 
of specific nitrosamines that are carcinogenic 7. 
Tobacco in any form, either smoked or smokeless, 
can cause a wide spectrum of oral mucosal chang-
es leading to oral cancer. The type and location of 
the lesion varies with the type of tobacco used, the 
way it is used, and the frequency of consumption 8. 
Cancer of the oral cavity involves gingiva, alveolar 
ridge, buccal mucosa, the floor of the mouth, 
tongue, hard palate, soft palate and uvula. Among 
the Asian population, buccal mucosa is the most 
commonly involved site in the oral cavity due to 
betel quid/tobacco chewing. Tongue is the most 
common site among European and US populations, 
amounting to 40%–50% of Oral cancers. According 
to the degree of keratinization, mitotic activity, 
cellular and nuclear pleomorphism, OSCC is divid-
ed into three categories: well differentiated, moder-
ately differentiated and poorly differentiated. The 
histopathological grade reflects the aggressiveness 
of the tumour 9. However, previous studies were not 
specifically designed to look into the role of ciga-
rette smoking, gutka and pan consumption in the 
histopathological differentiation of Oral Squamous 
Cell Carcinoma (OSCC). With these considerations 
in mind we hypothesize that tobacco smoking and 
consumption of chewable tobacco products 
(gutka and pan) can affect the histopathological 
differentiation of OSCC. Hence, the aim of this study 
was to evaluate the frequency of these risk factors 
(gutka, cigarette smoking and pan) and correlate it 
with histopathological grade of OSCC.

METHODS

This cross sectional study was carried out in the 
department of Oral Pathology, Ziauddin University 
from March 2014 to June 2015. There were 138 
subjects recruited by purposive sampling from 
Dental OPD of Ziauddin Dental College, Ziauddin 
Hospital, Karachi. A questionarre was filled with 
details regarding patient’s medical history along 
with frequency of cigarettes, gutka and pan. The 
study was approved by Research and Advocacy 
Committee (RAC), Ethics Review Committee (ERC), 
Board of Advanced studies and Research (BASR), 
Ziauddin University.

Histopathologically diagnosed cases of OSCC, 18 
years and above, both male and female, belong-
ing to all ethnic groups without socioeconomic 
discrimination, with smoking and /or chewing habits 
were included in this study. Malignancies other than 
Oral Squamous Cell Carcinoma were excluded. 

Histological grading was done according to the 
protocol of College of American Pathologists (CAP) 
as follows; Grade 1 (well differentiated), Grade 2 
(moderately differentiated) and Grade 3 (poorly 
differentiated) 10. 

Patients were divided into 5 groups according to 
their ages at diagnosis: Group 1 (20–29 years), 
group 2 (30–39 years), group 3 (40–49 years), group 
4 (50–59 years) and group 5 (60–69 years). For 
frequency of habits subjects were grouped into 
those who smoked 5-15 and more than 15 ciga-
rettes per day and who consumed gutka packets 
and pan 5-15 and more than 15 per day. 

The collected data was sorted, tabulated and 
statistically analysed. The analysis was performed to 
determine the frequency of risk factors with the 
histopathological grading in OSCC patients. The 
independent variables were age, gender, and 
frequency of habits (cigarette, gutka and pan). 
P-values were estimated with p-value of < 0.05 
termed as statistically significant.

RESULTS 

One Hundred and thirty eight Oral Squamous Cell 
Carcinoma (OSCC) patients were included in this 
research with an age range of 20 to 69 years. 
According to age- wise distribution, maximum 
number of cases i-e 41 (29.7%) were reported in 
30-39 years age group followed by 37 (26.8%) in 
40-49 years, 28 (20.3%) in 50-59 years and 25 (18.1%) 
in 60-69 years age group. Only 7(5.1%) patients were 
found in 20 -29 years age group. This study included 
more male patients (108; 78.3%) than females (30; 
21.7%). According to ethnicity, most of the OSCC 
patients were Mohajirs (77; 55.8%) followed by 
Balochis (26; 18.8%), Sindhis (23; 16.7%) and Pathans 
(5; 3.6%) respectively. (Table 1). In this study most 
common site of OSCC was buccal mucosa (58.0%) 
followed by tongue (17.4%), lip (8.0%), palate and 
alveolar ridge (6.5%) and labial mucosa (3.6%) as 
shown in figure 1.

Figure 1: Distribution of OSCC in different locations of 
oral cavity

Table 1: Characteristics of OSCC patients.

Differences in histopathological grading of OSCC 
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological 
differentiation in 30-39 years (19; 46.3%), 40-49 years 
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7; 
100%) age groups. While poorly differentiated 
OSCC was predominantly seen (17; 60.7%) in 50-59 
years age group (Table 2).

Table 2:  Associtation of histopathological grades of 
OSCC with different age groups

Table 3 shows the correlation between frequencies 
of cigarettes, gutka and pan consumption and 
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who 
smoked 5-15 cigarettes per day (24; 40%) and those 
who consumed 5-15 packets of gutka per day (39; 
49.4%). For pan consumers (with frequency of 5-15 
pans per day) both moderately differentiated (39; 
42%) and poorly differentiated OSCC (40; 43%) had 
equal distribution.

Poorly differentiated OSCC was the predominant 
histopathological grade for cigarette smokers (> 15 
cigarette / day) (20; 48.7%) and gutka users (> 15 
packets / day) (25; 64.1%). For pan users (> 15 pan / 
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal 
distribution (Table 3).

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-
cal differentiation in OSCC patients.

DISCUSSION

Gender, wise distribution in our study revealed male 
preponderance with 108 (78.3%) male and 30 
(21.7%) female OSCC patients. This could be due to 
higher consumption of gutka, pan and cigarette 
smoking in male gender which is consistent with 
findings of other studies 11, 12. In contrast, a study 
conducted in Lahore observed an equal preva-
lence of OSSC in both genders 13. However, in some 
parts of the world the incidence of OSCC in females 
is increasing, possibly due to of their increasing 
indulgence in high-risk habits 14.

The habits of smoking, gutka and pan are also 
popular in younger age groups due to attractive 
appearance, low prices and easy availability of 
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present 
study, the age of patients ranged from 20 to 69 
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in 
agreement with a study carried out in Taiwan 15. 
Similarly, a study in India reported a high incidence 
of OSCC below 40 years of age 16. In contrast a 
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60 
years 17. While another study reported the average 
age of diagnosis of oral malignancy as 62 years 18.
 
Majority of OSCC patients were Muhajirs (Urdu 
speaking people) (55.8%). Urdu speaking people 
have migrated from India at the time of partition 
and have retained their social and cultural heritage 
19. This is in accordance with the researches done in 
Karachi, which also confirms that malignancy was 
predominant amongst the Mohajirs 14, 20. 

In our study the most common site of involvement 
was the buccal mucosa (58.0%) followed by tongue 
(17.4%). These findings are consistent with other 
studies carried out in this region 21, 22. In some Asian 
countries such as Thailand, Taiwan and India, 
buccal mucosa was also found to be the most 
common site of involvement 23. In contrast, tongue is 
the most commonly affected site of oral cancers in 
western countries as tobacco smoking is more prev-
alent than tobacco chewing (9). Similarly, in Iran, 
UK, and Srilanka, the most common site of involve-

ment was the tongue 24,25,26. This difference seems to 
be related to different habits 27.

The histopathological distribution of OSCC in our 
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year 
age group. A research done in Thailand revealed 
that most of the OSCC tumors were moderate to 
well differentiated carcinoma, in patients younger 
than 45 year 28. Similarly, a study conducted in Kara-
chi revealed equal distribution of well-differentiated 
and moderately differentiated carcinoma with age 
ranges between 21-40 years 29. In contrast a study 
conducted in Iran reported majority of cases were 
diagnosed as well differentiated carcinoma with 
age ranges of 20-40 years 24.

In our study risk factors were smoking, gutka and 
pan. Tobacco smokers have a 27 fold higher risk of 
developing Oral squamous cell carcinoma as com-
pared to non-smokers 30. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in 
the malignant transformation of oral squamous cell 
carcinoma 6. In our study subjects who consumed 
more than 15 cigarettes per day 48.7% (n=20) are 
significantly associated with poorly differentiated 
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who 
consumed more than 20 cigarettes per day had 
poorly differentiated carcinoma (40.4%) 31. Muange 
et al., reported cigarette smoking in 60% of cases, 
with poorly differentiated carcinoma (48.8%) 32. 
Degree of low differentiation risk increased with 
increasing number of cigarette smoked 33.

An industrially prepared mixture of areca nut, slaked 
lime, catechin containing substance, sandalwood 
fragrance and tobacco is known as Gutka which is 
kept in the buccal pouches for long periods and its 
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In 
our study subjects who consumed gutka more than 
15 packets per day are significantly associated with 
poorly differentiated carcinoma (25; 64.1%). In 
contrast, a study conducted in Karachi reported 
60% of cases as well differentiated carcinoma 34 
.Similar findings were seen in a study where, gutka 
users (70%) showed 66% of well differentiated carci-
noma 35. While another Indian study conducted by 
Bhat et al., showed 52% of gutka consumers in 
which 47% were confirmed as well differentiated 
carcinoma 36. These studies have not mentioned the 
details about frequency and duration of consump-
tion of these products and we assume that 
prolonged use of these products in our patients has 
resulted in poorly differentiated OSCC37. People get 
addicted to gutka as it is reported to have stimulant 
and relaxation effects. When a person chews 
gutka, the mixture directly enters the system through 
the oral cavity 38. While in the case of smoking, the 
harmful chemicals reach the lungs and so smoking 
is 90% related with lung cancer 39. 

Betel quid (BQ) chewing is an ancient ethnic prac-
tice in Southeast Asian countries. Betel quid is 
chewed owing to its medicinal properties 37 and as 
a symbol of social life. Betel Quid in Pakistan and 
India is called ‘Pan’. The components of pan are 
betel leaf (Piper betel), areca nut (Areca catechu) 
also called betel nut and slaked lime (calcium 
hydroxide). Further use of tobacco and other spices 
are dependent on the individual’s choice. The 
major components of the areca nut are fats, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tannins), minerals and alkaloids 40. Nitrosamines are 
generated by nitrosation of the alkaloids in stored 
dried nuts and when in the mouth, especially in the 
acid environment, in the presence of nitric oxide 
generated by bacteria 41. BQ chewing forms reac-
tive oxygen species (ROS) that is harmful to oral 
mucosa under an alkaline environment during the 
auto oxidation of areca nut (AN) polyphenols. 
Slaked lime is mainly calcium hydroxide. In coastal 
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is 
discovered from limestone. When it is added in pan 
it creates erosion of oral mucosa and allow pene-
tration of betel quid carcinogens through mucous 
membrane 42.  

 In our study subjects who consumed 5- 15 pans per 
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et 
al., in India reported majority of subjects with well 
differentiated carcinoma (48.3%) 43. This is in accor-
dance with a study conducted in Karachi, in which 
86.7% of patients had history of pan consumption, 
and well-differentiated type was prevalent histolog-
ical pattern 29.  OSCC patients with pan habits 
showed a greater tendency for structural changes 
in the oral epithelium and hence may be at a 
higher risk of getting converted to malignancy. 

CONCLUSION
 

Outcomes of the present study revealed associa-
tion between frequency of risk factors (cigarette, 
gutka and pan) with histopathological pattern. In 
Pakistan the usage of gutka, pan along with ciga-
rettes is prevalent because they are easily available 
from roadside shops for a very cheap amount. 
There is an essential requirement for establishing 
regarding awareness campaign in all age groups, 
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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DISCUSSION

In this follow up study of IDA patients, recruited 
through internal medicine OPD of a tertiary care 
hospital, we measured baseline hepcidin levels and 
evaluated the performance of SH concentration as 
a biopredictor to diagnose responsiveness to OIT. 
Our mean baseline hepcidin value in IDA patients 
was higher than that reported by Naqvi et.al; 23. 

Ramesh kumar reported mean hepcidin levels of 
33.6±5.5ng/ml in 5out of 218 IDA patients27. Finding 
of Ramesh kumar was almost similar to our study; 
however the sample size was only 5 and cannot be 
generalized for whole population. Previously done 
studies in western region report mean hepcidin 
levels in IDA patients to be lesser than normal refer-
ence range11,18.  Reasons for a higher mean base-
line hepcidin levels in IDA patients in our study as 
compared to levels reported in western studies may 
be due to different, ELISA kit (MyBioSource), hepci-
din quantification method e.g. mass spectrometry; 
environmental pollution, circadian rhythm28 and 
genetic makeup11,18.  

Hepcidin level of >20ng/mL as a cut off value 
predicts unresponsiveness OIT with sensitivity of 
41.3%, specificity of 84.4%, PPV of 81.6% and NPV of 
46.3% 29. Our AUC for hepcidin was 0.73 [95% CI: 
0.63, 0.83] with post treated Hb, and this moderately 
predicted response to OIT. 

Pasricha et.al; reports, in a study for SH as diagnostic 
test of ID in female blood donors of premenopausal 
age, AUCROC curves for SH compared with ferritin 
<15 ng/mL and with sTfR-F index>3.2 as 0.87(0.82, 
0.92) in 59 ID donors and 0.89 (0.84, 0.93) in 53 ID 
donors respectively. Furthermore, Hepcidin cutoff 
value of <8ng/mL, had sensitivity and specificity of 
41.5% and 97.6%. However when cutoff value 
increased to <18ng/mL sensitivity and specificity 
was 79.2% and 85.6% respectively18. Pasricha et.al; 
obtained different result as he included non-ane-
mic ID patients, who donated blood three times a 
year, however, in our study chronic blood loss was 
excluded. Furthermore, erythropoiesis, due to 
increased blood donation, may inhibit hepcidin 
production, and thus lower SH levels14.

Hepcidin has been evaluated as a modest predic-
tor of dietary iron bioavailability in n=4 subjects after 
oral iron dose of 3.8 and 60 mg of iron for fourteen 
days30, our study also demonstrated SH as a modest 
bio predictor of Hb response to OIT. 

Concurrent to other studies this study recommends 
that severely anemic patients have high hepcidin 
levels; such patients may have a high propensity of 
failure to OIT29. This may warrant earlier and serial 
follow up and change in course of therapy at an 
earlier time. However, it needs to be determined if 
these patients are better candidate for earlier initia-

tion of intravenous iron therapy.
 
Future endeavors for hepcidin may involve its use as 
a point of care instrument for diagnosing IDA or iron 
status of patient in a developing country setting. 
Further research is warranted as normal reference 
range for hepcidin has not been standardized yet. 
Additionally, lack of automated analyzer limits 
clinical application of serum hepcidin for now.19

CONCLUSION

Serum hepcidin-25 moderately predicts response to 
oral iron therapy in IDA patients, hemoglobin 
improvement after 8 weeks of iron therapy was less 
compared to individual with low hepcidin. This 
indicates, an inverse relation exists between hepci-
din levels and improvement in hemoglobin levels. 
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Table 1: Characteristics of OSCC patients.

Differences in histopathological grading of OSCC 
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological 
differentiation in 30-39 years (19; 46.3%), 40-49 years 
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7; 
100%) age groups. While poorly differentiated 
OSCC was predominantly seen (17; 60.7%) in 50-59 
years age group (Table 2).

Table 2:  Associtation of histopathological grades of 
OSCC with different age groups

Table 3 shows the correlation between frequencies 
of cigarettes, gutka and pan consumption and 
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who 
smoked 5-15 cigarettes per day (24; 40%) and those 
who consumed 5-15 packets of gutka per day (39; 
49.4%). For pan consumers (with frequency of 5-15 
pans per day) both moderately differentiated (39; 
42%) and poorly differentiated OSCC (40; 43%) had 
equal distribution.

Poorly differentiated OSCC was the predominant 
histopathological grade for cigarette smokers (> 15 
cigarette / day) (20; 48.7%) and gutka users (> 15 
packets / day) (25; 64.1%). For pan users (> 15 pan / 
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal 
distribution (Table 3).

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-
cal differentiation in OSCC patients.

DISCUSSION

Gender, wise distribution in our study revealed male 
preponderance with 108 (78.3%) male and 30 
(21.7%) female OSCC patients. This could be due to 
higher consumption of gutka, pan and cigarette 
smoking in male gender which is consistent with 
findings of other studies 11, 12. In contrast, a study 
conducted in Lahore observed an equal preva-
lence of OSSC in both genders 13. However, in some 
parts of the world the incidence of OSCC in females 
is increasing, possibly due to of their increasing 
indulgence in high-risk habits 14.

The habits of smoking, gutka and pan are also 
popular in younger age groups due to attractive 
appearance, low prices and easy availability of 
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present 
study, the age of patients ranged from 20 to 69 
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in 
agreement with a study carried out in Taiwan 15. 
Similarly, a study in India reported a high incidence 
of OSCC below 40 years of age 16. In contrast a 
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60 
years 17. While another study reported the average 
age of diagnosis of oral malignancy as 62 years 18.
 
Majority of OSCC patients were Muhajirs (Urdu 
speaking people) (55.8%). Urdu speaking people 
have migrated from India at the time of partition 
and have retained their social and cultural heritage 
19. This is in accordance with the researches done in 
Karachi, which also confirms that malignancy was 
predominant amongst the Mohajirs 14, 20. 

In our study the most common site of involvement 
was the buccal mucosa (58.0%) followed by tongue 
(17.4%). These findings are consistent with other 
studies carried out in this region 21, 22. In some Asian 
countries such as Thailand, Taiwan and India, 
buccal mucosa was also found to be the most 
common site of involvement 23. In contrast, tongue is 
the most commonly affected site of oral cancers in 
western countries as tobacco smoking is more prev-
alent than tobacco chewing (9). Similarly, in Iran, 
UK, and Srilanka, the most common site of involve-

ment was the tongue 24,25,26. This difference seems to 
be related to different habits 27.

The histopathological distribution of OSCC in our 
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year 
age group. A research done in Thailand revealed 
that most of the OSCC tumors were moderate to 
well differentiated carcinoma, in patients younger 
than 45 year 28. Similarly, a study conducted in Kara-
chi revealed equal distribution of well-differentiated 
and moderately differentiated carcinoma with age 
ranges between 21-40 years 29. In contrast a study 
conducted in Iran reported majority of cases were 
diagnosed as well differentiated carcinoma with 
age ranges of 20-40 years 24.

In our study risk factors were smoking, gutka and 
pan. Tobacco smokers have a 27 fold higher risk of 
developing Oral squamous cell carcinoma as com-
pared to non-smokers 30. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in 
the malignant transformation of oral squamous cell 
carcinoma 6. In our study subjects who consumed 
more than 15 cigarettes per day 48.7% (n=20) are 
significantly associated with poorly differentiated 
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who 
consumed more than 20 cigarettes per day had 
poorly differentiated carcinoma (40.4%) 31. Muange 
et al., reported cigarette smoking in 60% of cases, 
with poorly differentiated carcinoma (48.8%) 32. 
Degree of low differentiation risk increased with 
increasing number of cigarette smoked 33.

An industrially prepared mixture of areca nut, slaked 
lime, catechin containing substance, sandalwood 
fragrance and tobacco is known as Gutka which is 
kept in the buccal pouches for long periods and its 
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In 
our study subjects who consumed gutka more than 
15 packets per day are significantly associated with 
poorly differentiated carcinoma (25; 64.1%). In 
contrast, a study conducted in Karachi reported 
60% of cases as well differentiated carcinoma 34 
.Similar findings were seen in a study where, gutka 
users (70%) showed 66% of well differentiated carci-
noma 35. While another Indian study conducted by 
Bhat et al., showed 52% of gutka consumers in 
which 47% were confirmed as well differentiated 
carcinoma 36. These studies have not mentioned the 
details about frequency and duration of consump-
tion of these products and we assume that 
prolonged use of these products in our patients has 
resulted in poorly differentiated OSCC37. People get 
addicted to gutka as it is reported to have stimulant 
and relaxation effects. When a person chews 
gutka, the mixture directly enters the system through 
the oral cavity 38. While in the case of smoking, the 
harmful chemicals reach the lungs and so smoking 
is 90% related with lung cancer 39. 

Betel quid (BQ) chewing is an ancient ethnic prac-
tice in Southeast Asian countries. Betel quid is 
chewed owing to its medicinal properties 37 and as 
a symbol of social life. Betel Quid in Pakistan and 
India is called ‘Pan’. The components of pan are 
betel leaf (Piper betel), areca nut (Areca catechu) 
also called betel nut and slaked lime (calcium 
hydroxide). Further use of tobacco and other spices 
are dependent on the individual’s choice. The 
major components of the areca nut are fats, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tannins), minerals and alkaloids 40. Nitrosamines are 
generated by nitrosation of the alkaloids in stored 
dried nuts and when in the mouth, especially in the 
acid environment, in the presence of nitric oxide 
generated by bacteria 41. BQ chewing forms reac-
tive oxygen species (ROS) that is harmful to oral 
mucosa under an alkaline environment during the 
auto oxidation of areca nut (AN) polyphenols. 
Slaked lime is mainly calcium hydroxide. In coastal 
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is 
discovered from limestone. When it is added in pan 
it creates erosion of oral mucosa and allow pene-
tration of betel quid carcinogens through mucous 
membrane 42.  

 In our study subjects who consumed 5- 15 pans per 
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et 
al., in India reported majority of subjects with well 
differentiated carcinoma (48.3%) 43. This is in accor-
dance with a study conducted in Karachi, in which 
86.7% of patients had history of pan consumption, 
and well-differentiated type was prevalent histolog-
ical pattern 29.  OSCC patients with pan habits 
showed a greater tendency for structural changes 
in the oral epithelium and hence may be at a 
higher risk of getting converted to malignancy. 

CONCLUSION
 

Outcomes of the present study revealed associa-
tion between frequency of risk factors (cigarette, 
gutka and pan) with histopathological pattern. In 
Pakistan the usage of gutka, pan along with ciga-
rettes is prevalent because they are easily available 
from roadside shops for a very cheap amount. 
There is an essential requirement for establishing 
regarding awareness campaign in all age groups, 
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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Characteristics of OSCC
patients

n (Percentage)

Age Range (years)

Gender

Ethinicity

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

7 (5.1%)
41 (29.7%)
37 (26.8%)

108 (78.3%)
30 (21.7%)

77 (55.8%)
26 (18.8%)
23 (16.7%)

7 (5.1%)
5 (3.6%)

28 (20.3%)
25 (18.1%)

Male
Female

Muhajir
Balochi
Sindhi

Punjabi
Pathan

Age in 
years

Well
Differntiated

(W) n=32

Moderately
Differntiated

(M) n=60

Poorly
Differntiated

(P) n=46
P value

n(%) n(%) n(%)
20-29 years 0(0%)

7(17.1%)
13(35.2%)
5(17.9%)
7(28%)

7(100%)
19(46.3%)
16(43.2%)
6(21.4%)
12(48%)

0(0%)
15(36.6%)
8(21.6%) <0.05

17(60.7%)
6(24%)

30-39 years
40-49 years
50-59 years
60-69 years

Frequency of risk
factors

Well
Differentiated

(W) n=46

Moderately
Differentiated

(M) n=60

Poorly
Differentiated

(H) n=32 p value

Cigarettes
/day

Gutka
/day
Pan
/day

n(%) n(%) n(%)
5-15 16(27.6%)

9(22%)
22(27.8%)
3(7.7%)
14(15%)
9(40.9%)

24(40%)
12(29.3%)
39(49.4%)
11(28.2%)
39(42%)
8(36.4%)

18(30%)
20(48.7%)
18(22.8%)
25(64.1%)
40(43%)
5(22.7%)

>15
5-15
>15
5-15
>15

<0.05

<0.05

<0.05
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DISCUSSION

In this follow up study of IDA patients, recruited 
through internal medicine OPD of a tertiary care 
hospital, we measured baseline hepcidin levels and 
evaluated the performance of SH concentration as 
a biopredictor to diagnose responsiveness to OIT. 
Our mean baseline hepcidin value in IDA patients 
was higher than that reported by Naqvi et.al; 23. 

Ramesh kumar reported mean hepcidin levels of 
33.6±5.5ng/ml in 5out of 218 IDA patients27. Finding 
of Ramesh kumar was almost similar to our study; 
however the sample size was only 5 and cannot be 
generalized for whole population. Previously done 
studies in western region report mean hepcidin 
levels in IDA patients to be lesser than normal refer-
ence range11,18.  Reasons for a higher mean base-
line hepcidin levels in IDA patients in our study as 
compared to levels reported in western studies may 
be due to different, ELISA kit (MyBioSource), hepci-
din quantification method e.g. mass spectrometry; 
environmental pollution, circadian rhythm28 and 
genetic makeup11,18.  

Hepcidin level of >20ng/mL as a cut off value 
predicts unresponsiveness OIT with sensitivity of 
41.3%, specificity of 84.4%, PPV of 81.6% and NPV of 
46.3% 29. Our AUC for hepcidin was 0.73 [95% CI: 
0.63, 0.83] with post treated Hb, and this moderately 
predicted response to OIT. 

Pasricha et.al; reports, in a study for SH as diagnostic 
test of ID in female blood donors of premenopausal 
age, AUCROC curves for SH compared with ferritin 
<15 ng/mL and with sTfR-F index>3.2 as 0.87(0.82, 
0.92) in 59 ID donors and 0.89 (0.84, 0.93) in 53 ID 
donors respectively. Furthermore, Hepcidin cutoff 
value of <8ng/mL, had sensitivity and specificity of 
41.5% and 97.6%. However when cutoff value 
increased to <18ng/mL sensitivity and specificity 
was 79.2% and 85.6% respectively18. Pasricha et.al; 
obtained different result as he included non-ane-
mic ID patients, who donated blood three times a 
year, however, in our study chronic blood loss was 
excluded. Furthermore, erythropoiesis, due to 
increased blood donation, may inhibit hepcidin 
production, and thus lower SH levels14.

Hepcidin has been evaluated as a modest predic-
tor of dietary iron bioavailability in n=4 subjects after 
oral iron dose of 3.8 and 60 mg of iron for fourteen 
days30, our study also demonstrated SH as a modest 
bio predictor of Hb response to OIT. 

Concurrent to other studies this study recommends 
that severely anemic patients have high hepcidin 
levels; such patients may have a high propensity of 
failure to OIT29. This may warrant earlier and serial 
follow up and change in course of therapy at an 
earlier time. However, it needs to be determined if 
these patients are better candidate for earlier initia-

tion of intravenous iron therapy.
 
Future endeavors for hepcidin may involve its use as 
a point of care instrument for diagnosing IDA or iron 
status of patient in a developing country setting. 
Further research is warranted as normal reference 
range for hepcidin has not been standardized yet. 
Additionally, lack of automated analyzer limits 
clinical application of serum hepcidin for now.19

CONCLUSION

Serum hepcidin-25 moderately predicts response to 
oral iron therapy in IDA patients, hemoglobin 
improvement after 8 weeks of iron therapy was less 
compared to individual with low hepcidin. This 
indicates, an inverse relation exists between hepci-
din levels and improvement in hemoglobin levels. 
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Table 1: Characteristics of OSCC patients.

Differences in histopathological grading of OSCC 
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological 
differentiation in 30-39 years (19; 46.3%), 40-49 years 
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7; 
100%) age groups. While poorly differentiated 
OSCC was predominantly seen (17; 60.7%) in 50-59 
years age group (Table 2).

Table 2:  Associtation of histopathological grades of 
OSCC with different age groups

Table 3 shows the correlation between frequencies 
of cigarettes, gutka and pan consumption and 
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who 
smoked 5-15 cigarettes per day (24; 40%) and those 
who consumed 5-15 packets of gutka per day (39; 
49.4%). For pan consumers (with frequency of 5-15 
pans per day) both moderately differentiated (39; 
42%) and poorly differentiated OSCC (40; 43%) had 
equal distribution.

Poorly differentiated OSCC was the predominant 
histopathological grade for cigarette smokers (> 15 
cigarette / day) (20; 48.7%) and gutka users (> 15 
packets / day) (25; 64.1%). For pan users (> 15 pan / 
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal 
distribution (Table 3).

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-
cal differentiation in OSCC patients.

DISCUSSION

Gender, wise distribution in our study revealed male 
preponderance with 108 (78.3%) male and 30 
(21.7%) female OSCC patients. This could be due to 
higher consumption of gutka, pan and cigarette 
smoking in male gender which is consistent with 
findings of other studies 11, 12. In contrast, a study 
conducted in Lahore observed an equal preva-
lence of OSSC in both genders 13. However, in some 
parts of the world the incidence of OSCC in females 
is increasing, possibly due to of their increasing 
indulgence in high-risk habits 14.

The habits of smoking, gutka and pan are also 
popular in younger age groups due to attractive 
appearance, low prices and easy availability of 
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present 
study, the age of patients ranged from 20 to 69 
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in 
agreement with a study carried out in Taiwan 15. 
Similarly, a study in India reported a high incidence 
of OSCC below 40 years of age 16. In contrast a 
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60 
years 17. While another study reported the average 
age of diagnosis of oral malignancy as 62 years 18.
 
Majority of OSCC patients were Muhajirs (Urdu 
speaking people) (55.8%). Urdu speaking people 
have migrated from India at the time of partition 
and have retained their social and cultural heritage 
19. This is in accordance with the researches done in 
Karachi, which also confirms that malignancy was 
predominant amongst the Mohajirs 14, 20. 

In our study the most common site of involvement 
was the buccal mucosa (58.0%) followed by tongue 
(17.4%). These findings are consistent with other 
studies carried out in this region 21, 22. In some Asian 
countries such as Thailand, Taiwan and India, 
buccal mucosa was also found to be the most 
common site of involvement 23. In contrast, tongue is 
the most commonly affected site of oral cancers in 
western countries as tobacco smoking is more prev-
alent than tobacco chewing (9). Similarly, in Iran, 
UK, and Srilanka, the most common site of involve-

ment was the tongue 24,25,26. This difference seems to 
be related to different habits 27.

The histopathological distribution of OSCC in our 
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year 
age group. A research done in Thailand revealed 
that most of the OSCC tumors were moderate to 
well differentiated carcinoma, in patients younger 
than 45 year 28. Similarly, a study conducted in Kara-
chi revealed equal distribution of well-differentiated 
and moderately differentiated carcinoma with age 
ranges between 21-40 years 29. In contrast a study 
conducted in Iran reported majority of cases were 
diagnosed as well differentiated carcinoma with 
age ranges of 20-40 years 24.

In our study risk factors were smoking, gutka and 
pan. Tobacco smokers have a 27 fold higher risk of 
developing Oral squamous cell carcinoma as com-
pared to non-smokers 30. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in 
the malignant transformation of oral squamous cell 
carcinoma 6. In our study subjects who consumed 
more than 15 cigarettes per day 48.7% (n=20) are 
significantly associated with poorly differentiated 
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who 
consumed more than 20 cigarettes per day had 
poorly differentiated carcinoma (40.4%) 31. Muange 
et al., reported cigarette smoking in 60% of cases, 
with poorly differentiated carcinoma (48.8%) 32. 
Degree of low differentiation risk increased with 
increasing number of cigarette smoked 33.

An industrially prepared mixture of areca nut, slaked 
lime, catechin containing substance, sandalwood 
fragrance and tobacco is known as Gutka which is 
kept in the buccal pouches for long periods and its 
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In 
our study subjects who consumed gutka more than 
15 packets per day are significantly associated with 
poorly differentiated carcinoma (25; 64.1%). In 
contrast, a study conducted in Karachi reported 
60% of cases as well differentiated carcinoma 34 
.Similar findings were seen in a study where, gutka 
users (70%) showed 66% of well differentiated carci-
noma 35. While another Indian study conducted by 
Bhat et al., showed 52% of gutka consumers in 
which 47% were confirmed as well differentiated 
carcinoma 36. These studies have not mentioned the 
details about frequency and duration of consump-
tion of these products and we assume that 
prolonged use of these products in our patients has 
resulted in poorly differentiated OSCC37. People get 
addicted to gutka as it is reported to have stimulant 
and relaxation effects. When a person chews 
gutka, the mixture directly enters the system through 
the oral cavity 38. While in the case of smoking, the 
harmful chemicals reach the lungs and so smoking 
is 90% related with lung cancer 39. 

Betel quid (BQ) chewing is an ancient ethnic prac-
tice in Southeast Asian countries. Betel quid is 
chewed owing to its medicinal properties 37 and as 
a symbol of social life. Betel Quid in Pakistan and 
India is called ‘Pan’. The components of pan are 
betel leaf (Piper betel), areca nut (Areca catechu) 
also called betel nut and slaked lime (calcium 
hydroxide). Further use of tobacco and other spices 
are dependent on the individual’s choice. The 
major components of the areca nut are fats, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tannins), minerals and alkaloids 40. Nitrosamines are 
generated by nitrosation of the alkaloids in stored 
dried nuts and when in the mouth, especially in the 
acid environment, in the presence of nitric oxide 
generated by bacteria 41. BQ chewing forms reac-
tive oxygen species (ROS) that is harmful to oral 
mucosa under an alkaline environment during the 
auto oxidation of areca nut (AN) polyphenols. 
Slaked lime is mainly calcium hydroxide. In coastal 
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is 
discovered from limestone. When it is added in pan 
it creates erosion of oral mucosa and allow pene-
tration of betel quid carcinogens through mucous 
membrane 42.  

 In our study subjects who consumed 5- 15 pans per 
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et 
al., in India reported majority of subjects with well 
differentiated carcinoma (48.3%) 43. This is in accor-
dance with a study conducted in Karachi, in which 
86.7% of patients had history of pan consumption, 
and well-differentiated type was prevalent histolog-
ical pattern 29.  OSCC patients with pan habits 
showed a greater tendency for structural changes 
in the oral epithelium and hence may be at a 
higher risk of getting converted to malignancy. 

CONCLUSION
 

Outcomes of the present study revealed associa-
tion between frequency of risk factors (cigarette, 
gutka and pan) with histopathological pattern. In 
Pakistan the usage of gutka, pan along with ciga-
rettes is prevalent because they are easily available 
from roadside shops for a very cheap amount. 
There is an essential requirement for establishing 
regarding awareness campaign in all age groups, 
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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Table 1: Characteristics of OSCC patients.

Differences in histopathological grading of OSCC 
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological 
differentiation in 30-39 years (19; 46.3%), 40-49 years 
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7; 
100%) age groups. While poorly differentiated 
OSCC was predominantly seen (17; 60.7%) in 50-59 
years age group (Table 2).

Table 2:  Associtation of histopathological grades of 
OSCC with different age groups

Table 3 shows the correlation between frequencies 
of cigarettes, gutka and pan consumption and 
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who 
smoked 5-15 cigarettes per day (24; 40%) and those 
who consumed 5-15 packets of gutka per day (39; 
49.4%). For pan consumers (with frequency of 5-15 
pans per day) both moderately differentiated (39; 
42%) and poorly differentiated OSCC (40; 43%) had 
equal distribution.

Poorly differentiated OSCC was the predominant 
histopathological grade for cigarette smokers (> 15 
cigarette / day) (20; 48.7%) and gutka users (> 15 
packets / day) (25; 64.1%). For pan users (> 15 pan / 
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal 
distribution (Table 3).

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-
cal differentiation in OSCC patients.

DISCUSSION

Gender, wise distribution in our study revealed male 
preponderance with 108 (78.3%) male and 30 
(21.7%) female OSCC patients. This could be due to 
higher consumption of gutka, pan and cigarette 
smoking in male gender which is consistent with 
findings of other studies 11, 12. In contrast, a study 
conducted in Lahore observed an equal preva-
lence of OSSC in both genders 13. However, in some 
parts of the world the incidence of OSCC in females 
is increasing, possibly due to of their increasing 
indulgence in high-risk habits 14.

The habits of smoking, gutka and pan are also 
popular in younger age groups due to attractive 
appearance, low prices and easy availability of 
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present 
study, the age of patients ranged from 20 to 69 
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in 
agreement with a study carried out in Taiwan 15. 
Similarly, a study in India reported a high incidence 
of OSCC below 40 years of age 16. In contrast a 
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60 
years 17. While another study reported the average 
age of diagnosis of oral malignancy as 62 years 18.
 
Majority of OSCC patients were Muhajirs (Urdu 
speaking people) (55.8%). Urdu speaking people 
have migrated from India at the time of partition 
and have retained their social and cultural heritage 
19. This is in accordance with the researches done in 
Karachi, which also confirms that malignancy was 
predominant amongst the Mohajirs 14, 20. 

In our study the most common site of involvement 
was the buccal mucosa (58.0%) followed by tongue 
(17.4%). These findings are consistent with other 
studies carried out in this region 21, 22. In some Asian 
countries such as Thailand, Taiwan and India, 
buccal mucosa was also found to be the most 
common site of involvement 23. In contrast, tongue is 
the most commonly affected site of oral cancers in 
western countries as tobacco smoking is more prev-
alent than tobacco chewing (9). Similarly, in Iran, 
UK, and Srilanka, the most common site of involve-

ment was the tongue 24,25,26. This difference seems to 
be related to different habits 27.

The histopathological distribution of OSCC in our 
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year 
age group. A research done in Thailand revealed 
that most of the OSCC tumors were moderate to 
well differentiated carcinoma, in patients younger 
than 45 year 28. Similarly, a study conducted in Kara-
chi revealed equal distribution of well-differentiated 
and moderately differentiated carcinoma with age 
ranges between 21-40 years 29. In contrast a study 
conducted in Iran reported majority of cases were 
diagnosed as well differentiated carcinoma with 
age ranges of 20-40 years 24.

In our study risk factors were smoking, gutka and 
pan. Tobacco smokers have a 27 fold higher risk of 
developing Oral squamous cell carcinoma as com-
pared to non-smokers 30. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in 
the malignant transformation of oral squamous cell 
carcinoma 6. In our study subjects who consumed 
more than 15 cigarettes per day 48.7% (n=20) are 
significantly associated with poorly differentiated 
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who 
consumed more than 20 cigarettes per day had 
poorly differentiated carcinoma (40.4%) 31. Muange 
et al., reported cigarette smoking in 60% of cases, 
with poorly differentiated carcinoma (48.8%) 32. 
Degree of low differentiation risk increased with 
increasing number of cigarette smoked 33.

An industrially prepared mixture of areca nut, slaked 
lime, catechin containing substance, sandalwood 
fragrance and tobacco is known as Gutka which is 
kept in the buccal pouches for long periods and its 
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In 
our study subjects who consumed gutka more than 
15 packets per day are significantly associated with 
poorly differentiated carcinoma (25; 64.1%). In 
contrast, a study conducted in Karachi reported 
60% of cases as well differentiated carcinoma 34 
.Similar findings were seen in a study where, gutka 
users (70%) showed 66% of well differentiated carci-
noma 35. While another Indian study conducted by 
Bhat et al., showed 52% of gutka consumers in 
which 47% were confirmed as well differentiated 
carcinoma 36. These studies have not mentioned the 
details about frequency and duration of consump-
tion of these products and we assume that 
prolonged use of these products in our patients has 
resulted in poorly differentiated OSCC37. People get 
addicted to gutka as it is reported to have stimulant 
and relaxation effects. When a person chews 
gutka, the mixture directly enters the system through 
the oral cavity 38. While in the case of smoking, the 
harmful chemicals reach the lungs and so smoking 
is 90% related with lung cancer 39. 

Betel quid (BQ) chewing is an ancient ethnic prac-
tice in Southeast Asian countries. Betel quid is 
chewed owing to its medicinal properties 37 and as 
a symbol of social life. Betel Quid in Pakistan and 
India is called ‘Pan’. The components of pan are 
betel leaf (Piper betel), areca nut (Areca catechu) 
also called betel nut and slaked lime (calcium 
hydroxide). Further use of tobacco and other spices 
are dependent on the individual’s choice. The 
major components of the areca nut are fats, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tannins), minerals and alkaloids 40. Nitrosamines are 
generated by nitrosation of the alkaloids in stored 
dried nuts and when in the mouth, especially in the 
acid environment, in the presence of nitric oxide 
generated by bacteria 41. BQ chewing forms reac-
tive oxygen species (ROS) that is harmful to oral 
mucosa under an alkaline environment during the 
auto oxidation of areca nut (AN) polyphenols. 
Slaked lime is mainly calcium hydroxide. In coastal 
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is 
discovered from limestone. When it is added in pan 
it creates erosion of oral mucosa and allow pene-
tration of betel quid carcinogens through mucous 
membrane 42.  

 In our study subjects who consumed 5- 15 pans per 
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et 
al., in India reported majority of subjects with well 
differentiated carcinoma (48.3%) 43. This is in accor-
dance with a study conducted in Karachi, in which 
86.7% of patients had history of pan consumption, 
and well-differentiated type was prevalent histolog-
ical pattern 29.  OSCC patients with pan habits 
showed a greater tendency for structural changes 
in the oral epithelium and hence may be at a 
higher risk of getting converted to malignancy. 

CONCLUSION
 

Outcomes of the present study revealed associa-
tion between frequency of risk factors (cigarette, 
gutka and pan) with histopathological pattern. In 
Pakistan the usage of gutka, pan along with ciga-
rettes is prevalent because they are easily available 
from roadside shops for a very cheap amount. 
There is an essential requirement for establishing 
regarding awareness campaign in all age groups, 
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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INTRODUCTION

Worldwide, Oral squamous cell carcinoma (OSCC) 
is classified as sixth most common cancer 1, contrib-
uting to about 5% of all cancers in the Western 
World 2, whereas, OSCC is the main cause of mortal-
ity and morbidity in South East Asian countries 3. The 
cultural practices like tobacco and betel quid 
chewing raises the prevalence of OSCC up to 40% 
in India and 10% in Pakistan 4. Despite extensive 
research into the pathogenesis and management 
of oral squamous cell carcinomas, the five-year 
survival rate in the last 25 years, remains same 5.

The role of Biomarkers before cancer diagnosis is the 
risk assessment and screening, along with providing 
support in diagnosis and after diagnosis, for monitor-
ing therapy, selecting additional therapy and 
detecting recurrence 6.  Numerous markers are 
identified related to tumor grading and staging as 
well as clinical course of the disease for prognosis. 
Mutation of the tumor suppressor gene p53, amplifi-
cation of the proto-oncogene like cyclinD1,7-13 
and over expression of the tyrosine kinase receptor 
that is, epidermal growth factor14-17 have been 
associated with poor prognosis 7.As an alternative, 
vaccine therapy targeting Her2/neu, a growth 
factor receptor has been actively researched to 
improve survival 8.
ErbB is also known as HER, is a family of proto-onco-

genes, tyrosine kinase growth factor receptors. It is 
responsible for cell proliferation and differentiation. 
HER family comprises four receptors; EGFR (HER1 or 
ErbB-1), ErbB-2 (HER-2 or neu), ErbB-3 (HER-3) and 
ErbB-4 (HER-4), and their over-expression is associat-
ed with progression of tumor  9,10.

An electronic article search was done using key 
words EGFR, Her/2, Her/3 and Her /4 on Google 
Scholar, PubMed and Medscape. All types of 
articles including original, review, case reports, 
clinical observational cohort studies and random-
ized controlled trials were included. About 100 
abstracts of related articles were reviewed first 
followed by selection of 70 abstracts. Full text 
articles of these were included in this review. The 
purpose of this review is to outline the role of HER 
receptors in carcinogenesis of OSCC in order to 
exploit them as therapeutic target in high risk OSCC 
patient and to prevent them from aggressive 
surgeries causing post-operative morbidity.

ErbB/ HER RECEPTORS

All ErbBs includes an extracellular ligand- binding 
domain, a single membrane-spanning region, and 
a cytoplasmic protein tyrosine kinase domain. There 
activation is controlled by the ligands which upon 
proteolysis of ectodomains, leads to shedding of 
soluble growth factors 11,12. There are three groups of 

ErbB specific ligands. The first group (ErbB1) bind 
specifically to ErbB-1 receptor and include EGF, 
amphiregulin(AR), and transforming growth factor-α 
(TGF-α). The second group has dual characteristics 
of binding to ErbB-1 as well as ErbB-4 and includes 
betacellulin(BTC) Heparin binding EGF(HB-EGF) and 
epiregulin (EPR). The third group consists of the 
neuregulins which has two subgroup depending on 
their binding capacity. Those binding to ErbB-3 and 
ErbB-4 are NRG-1 and NRG-2 while ErbB-4 binds 
NRG-3 and NRG-4.  13.(Figure-1)

The binding of ligands to ErbB receptors form homo 
and heterodimers, which activate phosphorylation 
and intrinsic kinase domain in the cytoplasmic tail, 
resulting in stimulation of intracellular pathways. No 
direct ligand to ErbB2 has been revealed as yet. 
ErbB3 having no intrinsic tyrosine kinase, dimerizes 
with another ErbB receptor 14,15. Moreover, cancer 
patients with altered ErbB receptors show more 
aggressive clinical presentation 16.

Figure 1: Role of HER family in carcinogenesis HER 1 
Receptor plays a role in cell survival by activating 
PI-3/PKB pathway while HER 2 receptor helps in cell 
proliferation and migration by activating MAPK and 
PI3K pathway. HER 3 and HER-4 promote neovascu-
larization and invasion through neuroglins respec-
tively.

ROLE OF HER RECEPTORS IN ORAL SQUAMOUS CELL 
CARCINOMA
EGFR/HER-1 Receptor

EGFR has several structural variants observed in 
human malignancies. Wikstrand et al state that, the 
most frequently detected variant of EGFR is EGFvIII, 
which is expressed in 42% of oral tumors 17. Several 
studies indicate that the incidence of EGFR muta-
tions in oral carcinoma differ between ethnic 
groups, incidence being more in Asians (7%) in com-

parison to white caucasian (4%) 18,19. Immunohisto-
chemical studies of EGFR protein staining is 
observed in 42-58% of OSCC cases20. However 
conflicting results were found in one of the study 
reporting that EGFR positive lesions present as low 
grade tumors and show no association with patient 
outcome. 21

Monoclonal antibodies directed against this recep-
tor might prove to be effective therapeutic agents 
22. When oral squamous carcinoma cells were 
pre-treated with EGF, it resulted in increased sensitiv-
ity to radiation in relation to the number of EGFRs on 
their surfaces. Antibody named Cetuximab was 
introduced having effect on tumor cells. It induces 
autophagy in several cancer cell lines, including 
oral cancer via inhibition of EGFR signaling. 

HER-2 Receptor

The HER-2/neu oncogene is found on the short arm 
of chromosome 17 23. The overexpression of HER-2 
was found to be associated with numerous types of 
human cancers like breast cancer, lung cancer, 
gastric cancer and salivary cancer 24. However, rate 
of Her-2 in OSCC is reported to be controversial, 
with reports of overexpression in 3-41% of cases (20).  
In a study done by Khan et al (2002) out of 67 OSCC 
patients 78% were negative for membrane staining, 
while only 17% showed positive results with no signifi-
cant association between HER-2/neu positivity and 
primary tumor site, T stage, N stage, tumor grade, 
recurrence, margin status, sex, race and age 25. 
Craven et al demonstrated HER-2/neu overexpres-
sion in 46% of OSCC patients by IHC but do not 
found any correlation of overexpression with clinical 
parameters 26. Beckhardt et al conducted a com-
prehensive evaluation of HER-2/neu in OSCC 
patients revealing only 6 of 38(16%) OSCC tissue 
sections with HER-2 oncoprotein over expression 23.

Stoicanescu et al (2013) analyzed HER-2 receptor 
protein expression by immunohistochemistry and 
revealed that 76.76% cases were negative, 5.17% 
were 1+,14.65% cases 2+ and only four cases were 
3+27. Other studies have also proven that HER-2 has 
no significant role in the progression of cancer 
28,29.Moreover, two studies by Riveire et al failed to 
demonstrate enhanced HER-2 transcription on 
northern blot or enhanced protein expression in IHC 
in their series of head and neck SCC 30,31. It can be 
concluded that HER2/neu has no significant role in 
OSCC and cannot be used as potential target for 
anticancer therapy.

HER-3 Receptor
HER-3 is normally present in squamous epithelium of 
head and neck squamous cell carcinoma, orophar-
ynx, esophagus, and tongue, related to increased 
metastatic potential and poor survival rates 32,33. 
Lapatinib, which is a dual EGFR/HER2 reversible 
inhibitor showed sensitivity to the “head and neck 

squamous cell carcinoma” cell lines 34. In OSCC 
gefitinib being EGFR inhibitor showed significant 
resistance to HER2 and HER3 expression but not to 
cetuximab. Pertuzumab which is the blend of 
gefitinib and the HER2-HER3 dimerization inhibitor 
provide increased growth inhibition than gefitinib 
alone 35. The process by which HER3 is sensitive to 
lapatinib but resistant to gefitinib is not identified 
yet. This concludes that HER3 expression have a 
significant role in carcinogenesis and it would be a 
rational target for anticancer therapy.

Her-4 Receptor

Her-4 is expressed in many cancer cells including 
prostate cancer, lung cancer, colon cancer, cervi-
cal cancer, and stomach cancer. Its role in tumor 
development is not clear yet, as it might have prog-
nostic significance in combination with other recep-
tors 36. The role of HER-4 in OSCC is poorly under-
stood. It does not seem to be over expressed in 
OSCC  which is also supported by a study conduct-
ed by Ekberg et al in 2004, concluding that HER 4 
might not be suitable for macromolecular targeting 
therapy 32. 

CONCLUSION

The HER- family is associated with many intracellular 
pathways like cell proliferation, differentiation, 
migration and survival. Genetic alterations like gene 
amplification, deletion or co/over-expression of 
these receptors can lead to tumor progres-
sion.HER-1 being overexpressed in 42-58% of cases 
have an important role not only in early diagnosis 
but also in prognostic evaluation and treatment 
planning. This could prove to be an effective thera-
peutic agent against OSCC patients. The over 
expression of HER-2 in OSCC varies from 3-41% and 
does not co-relate well with clinic-pathological 
parameters, and cannot be regarded as a poten-
tial biomarker for treatment modalities. On the other 
hand, HER-3 has increased metastatic potential 
and poor survival, so it could be a target for 
anti-cancer therapy. The role of HER-4 has not yet 
been explored in OSCC
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Table 1: Characteristics of OSCC patients.

Differences in histopathological grading of OSCC 
with age is shown in Table 2. Moderately differenti-
ated OSCC was predominant histopathological 
differentiation in 30-39 years (19; 46.3%), 40-49 years 
(16; 43.2%), 60-69 years (12; 48%) and 20-29 years (7; 
100%) age groups. While poorly differentiated 
OSCC was predominantly seen (17; 60.7%) in 50-59 
years age group (Table 2).

Table 2:  Associtation of histopathological grades of 
OSCC with different age groups

Table 3 shows the correlation between frequencies 
of cigarettes, gutka and pan consumption and 
histopathological differentiation. Moderately differ-
entiated OSCC was more common in patients who 
smoked 5-15 cigarettes per day (24; 40%) and those 
who consumed 5-15 packets of gutka per day (39; 
49.4%). For pan consumers (with frequency of 5-15 
pans per day) both moderately differentiated (39; 
42%) and poorly differentiated OSCC (40; 43%) had 
equal distribution.

Poorly differentiated OSCC was the predominant 
histopathological grade for cigarette smokers (> 15 
cigarette / day) (20; 48.7%) and gutka users (> 15 
packets / day) (25; 64.1%). For pan users (> 15 pan / 
day), both well differentiated (9; 40.9%) and moder-
ately differentiated OSCC (8; 36.4%) showed equal 
distribution (Table 3).

Table 3: Correlation between frequency of ciga-
rettes, gutka, pan consumption and histopathologi-
cal differentiation in OSCC patients.

DISCUSSION

Gender, wise distribution in our study revealed male 
preponderance with 108 (78.3%) male and 30 
(21.7%) female OSCC patients. This could be due to 
higher consumption of gutka, pan and cigarette 
smoking in male gender which is consistent with 
findings of other studies 11, 12. In contrast, a study 
conducted in Lahore observed an equal preva-
lence of OSSC in both genders 13. However, in some 
parts of the world the incidence of OSCC in females 
is increasing, possibly due to of their increasing 
indulgence in high-risk habits 14.

The habits of smoking, gutka and pan are also 
popular in younger age groups due to attractive 
appearance, low prices and easy availability of 
these products, supported by deficiency of knowl-
edge about their devastating effects. In the present 
study, the age of patients ranged from 20 to 69 
years with the peak age range of OSCC occur-
rence in the 30-39 years (41; 29.7%). This finding is in 
agreement with a study carried out in Taiwan 15. 
Similarly, a study in India reported a high incidence 
of OSCC below 40 years of age 16. In contrast a 
research conducted in an Indian population report-
ed greater incidence in the age range of 51-60 
years 17. While another study reported the average 
age of diagnosis of oral malignancy as 62 years 18.
 
Majority of OSCC patients were Muhajirs (Urdu 
speaking people) (55.8%). Urdu speaking people 
have migrated from India at the time of partition 
and have retained their social and cultural heritage 
19. This is in accordance with the researches done in 
Karachi, which also confirms that malignancy was 
predominant amongst the Mohajirs 14, 20. 

In our study the most common site of involvement 
was the buccal mucosa (58.0%) followed by tongue 
(17.4%). These findings are consistent with other 
studies carried out in this region 21, 22. In some Asian 
countries such as Thailand, Taiwan and India, 
buccal mucosa was also found to be the most 
common site of involvement 23. In contrast, tongue is 
the most commonly affected site of oral cancers in 
western countries as tobacco smoking is more prev-
alent than tobacco chewing (9). Similarly, in Iran, 
UK, and Srilanka, the most common site of involve-

ment was the tongue 24,25,26. This difference seems to 
be related to different habits 27.

The histopathological distribution of OSCC in our 
study indicated a clear predominance of moder-
ately differentiated carcinoma (n=19) in 30-39 year 
age group. A research done in Thailand revealed 
that most of the OSCC tumors were moderate to 
well differentiated carcinoma, in patients younger 
than 45 year 28. Similarly, a study conducted in Kara-
chi revealed equal distribution of well-differentiated 
and moderately differentiated carcinoma with age 
ranges between 21-40 years 29. In contrast a study 
conducted in Iran reported majority of cases were 
diagnosed as well differentiated carcinoma with 
age ranges of 20-40 years 24.

In our study risk factors were smoking, gutka and 
pan. Tobacco smokers have a 27 fold higher risk of 
developing Oral squamous cell carcinoma as com-
pared to non-smokers 30. Tobacco-specific nitrosa-
mines (N-nitroso compounds) play a major role in 
the malignant transformation of oral squamous cell 
carcinoma 6. In our study subjects who consumed 
more than 15 cigarettes per day 48.7% (n=20) are 
significantly associated with poorly differentiated 
carcinoma. This is consistent with a study conduct-
ed in Brazil, demonstrating 18.8% of smokers who 
consumed more than 20 cigarettes per day had 
poorly differentiated carcinoma (40.4%) 31. Muange 
et al., reported cigarette smoking in 60% of cases, 
with poorly differentiated carcinoma (48.8%) 32. 
Degree of low differentiation risk increased with 
increasing number of cigarette smoked 33.

An industrially prepared mixture of areca nut, slaked 
lime, catechin containing substance, sandalwood 
fragrance and tobacco is known as Gutka which is 
kept in the buccal pouches for long periods and its 
juices are sucked in. This leads to significant expo-
sure of the subjected mucosa to carcinogens 7. In 
our study subjects who consumed gutka more than 
15 packets per day are significantly associated with 
poorly differentiated carcinoma (25; 64.1%). In 
contrast, a study conducted in Karachi reported 
60% of cases as well differentiated carcinoma 34 
.Similar findings were seen in a study where, gutka 
users (70%) showed 66% of well differentiated carci-
noma 35. While another Indian study conducted by 
Bhat et al., showed 52% of gutka consumers in 
which 47% were confirmed as well differentiated 
carcinoma 36. These studies have not mentioned the 
details about frequency and duration of consump-
tion of these products and we assume that 
prolonged use of these products in our patients has 
resulted in poorly differentiated OSCC37. People get 
addicted to gutka as it is reported to have stimulant 
and relaxation effects. When a person chews 
gutka, the mixture directly enters the system through 
the oral cavity 38. While in the case of smoking, the 
harmful chemicals reach the lungs and so smoking 
is 90% related with lung cancer 39. 

Betel quid (BQ) chewing is an ancient ethnic prac-
tice in Southeast Asian countries. Betel quid is 
chewed owing to its medicinal properties 37 and as 
a symbol of social life. Betel Quid in Pakistan and 
India is called ‘Pan’. The components of pan are 
betel leaf (Piper betel), areca nut (Areca catechu) 
also called betel nut and slaked lime (calcium 
hydroxide). Further use of tobacco and other spices 
are dependent on the individual’s choice. The 
major components of the areca nut are fats, carbo-
hydrates, fiber, proteins, polyphenols (flavonolsand-
tannins), minerals and alkaloids 40. Nitrosamines are 
generated by nitrosation of the alkaloids in stored 
dried nuts and when in the mouth, especially in the 
acid environment, in the presence of nitric oxide 
generated by bacteria 41. BQ chewing forms reac-
tive oxygen species (ROS) that is harmful to oral 
mucosa under an alkaline environment during the 
auto oxidation of areca nut (AN) polyphenols. 
Slaked lime is mainly calcium hydroxide. In coastal 
areas of Sri Lanka, slaked lime is produced by heat-
ing sea shells and in the islands of the Pacific it is 
discovered from limestone. When it is added in pan 
it creates erosion of oral mucosa and allow pene-
tration of betel quid carcinogens through mucous 
membrane 42.  

 In our study subjects who consumed 5- 15 pans per 
day were significantly associated with poorly differ-
entiated carcinoma (40; 40%). In contrast, Znoar et 
al., in India reported majority of subjects with well 
differentiated carcinoma (48.3%) 43. This is in accor-
dance with a study conducted in Karachi, in which 
86.7% of patients had history of pan consumption, 
and well-differentiated type was prevalent histolog-
ical pattern 29.  OSCC patients with pan habits 
showed a greater tendency for structural changes 
in the oral epithelium and hence may be at a 
higher risk of getting converted to malignancy. 

CONCLUSION
 

Outcomes of the present study revealed associa-
tion between frequency of risk factors (cigarette, 
gutka and pan) with histopathological pattern. In 
Pakistan the usage of gutka, pan along with ciga-
rettes is prevalent because they are easily available 
from roadside shops for a very cheap amount. 
There is an essential requirement for establishing 
regarding awareness campaign in all age groups, 
against the consumption of these addictive prod-
ucts, in order to lower the incidence of OSCC.
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INTRODUCTION

Worldwide, Oral squamous cell carcinoma (OSCC) 
is classified as sixth most common cancer 1, contrib-
uting to about 5% of all cancers in the Western 
World 2, whereas, OSCC is the main cause of mortal-
ity and morbidity in South East Asian countries 3. The 
cultural practices like tobacco and betel quid 
chewing raises the prevalence of OSCC up to 40% 
in India and 10% in Pakistan 4. Despite extensive 
research into the pathogenesis and management 
of oral squamous cell carcinomas, the five-year 
survival rate in the last 25 years, remains same 5.

The role of Biomarkers before cancer diagnosis is the 
risk assessment and screening, along with providing 
support in diagnosis and after diagnosis, for monitor-
ing therapy, selecting additional therapy and 
detecting recurrence 6.  Numerous markers are 
identified related to tumor grading and staging as 
well as clinical course of the disease for prognosis. 
Mutation of the tumor suppressor gene p53, amplifi-
cation of the proto-oncogene like cyclinD1,7-13 
and over expression of the tyrosine kinase receptor 
that is, epidermal growth factor14-17 have been 
associated with poor prognosis 7.As an alternative, 
vaccine therapy targeting Her2/neu, a growth 
factor receptor has been actively researched to 
improve survival 8.
ErbB is also known as HER, is a family of proto-onco-

genes, tyrosine kinase growth factor receptors. It is 
responsible for cell proliferation and differentiation. 
HER family comprises four receptors; EGFR (HER1 or 
ErbB-1), ErbB-2 (HER-2 or neu), ErbB-3 (HER-3) and 
ErbB-4 (HER-4), and their over-expression is associat-
ed with progression of tumor  9,10.

An electronic article search was done using key 
words EGFR, Her/2, Her/3 and Her /4 on Google 
Scholar, PubMed and Medscape. All types of 
articles including original, review, case reports, 
clinical observational cohort studies and random-
ized controlled trials were included. About 100 
abstracts of related articles were reviewed first 
followed by selection of 70 abstracts. Full text 
articles of these were included in this review. The 
purpose of this review is to outline the role of HER 
receptors in carcinogenesis of OSCC in order to 
exploit them as therapeutic target in high risk OSCC 
patient and to prevent them from aggressive 
surgeries causing post-operative morbidity.

ErbB/ HER RECEPTORS

All ErbBs includes an extracellular ligand- binding 
domain, a single membrane-spanning region, and 
a cytoplasmic protein tyrosine kinase domain. There 
activation is controlled by the ligands which upon 
proteolysis of ectodomains, leads to shedding of 
soluble growth factors 11,12. There are three groups of 

ErbB specific ligands. The first group (ErbB1) bind 
specifically to ErbB-1 receptor and include EGF, 
amphiregulin(AR), and transforming growth factor-α 
(TGF-α). The second group has dual characteristics 
of binding to ErbB-1 as well as ErbB-4 and includes 
betacellulin(BTC) Heparin binding EGF(HB-EGF) and 
epiregulin (EPR). The third group consists of the 
neuregulins which has two subgroup depending on 
their binding capacity. Those binding to ErbB-3 and 
ErbB-4 are NRG-1 and NRG-2 while ErbB-4 binds 
NRG-3 and NRG-4.  13.(Figure-1)

The binding of ligands to ErbB receptors form homo 
and heterodimers, which activate phosphorylation 
and intrinsic kinase domain in the cytoplasmic tail, 
resulting in stimulation of intracellular pathways. No 
direct ligand to ErbB2 has been revealed as yet. 
ErbB3 having no intrinsic tyrosine kinase, dimerizes 
with another ErbB receptor 14,15. Moreover, cancer 
patients with altered ErbB receptors show more 
aggressive clinical presentation 16.

Figure 1: Role of HER family in carcinogenesis HER 1 
Receptor plays a role in cell survival by activating 
PI-3/PKB pathway while HER 2 receptor helps in cell 
proliferation and migration by activating MAPK and 
PI3K pathway. HER 3 and HER-4 promote neovascu-
larization and invasion through neuroglins respec-
tively.

ROLE OF HER RECEPTORS IN ORAL SQUAMOUS CELL 
CARCINOMA
EGFR/HER-1 Receptor

EGFR has several structural variants observed in 
human malignancies. Wikstrand et al state that, the 
most frequently detected variant of EGFR is EGFvIII, 
which is expressed in 42% of oral tumors 17. Several 
studies indicate that the incidence of EGFR muta-
tions in oral carcinoma differ between ethnic 
groups, incidence being more in Asians (7%) in com-

parison to white caucasian (4%) 18,19. Immunohisto-
chemical studies of EGFR protein staining is 
observed in 42-58% of OSCC cases20. However 
conflicting results were found in one of the study 
reporting that EGFR positive lesions present as low 
grade tumors and show no association with patient 
outcome. 21

Monoclonal antibodies directed against this recep-
tor might prove to be effective therapeutic agents 
22. When oral squamous carcinoma cells were 
pre-treated with EGF, it resulted in increased sensitiv-
ity to radiation in relation to the number of EGFRs on 
their surfaces. Antibody named Cetuximab was 
introduced having effect on tumor cells. It induces 
autophagy in several cancer cell lines, including 
oral cancer via inhibition of EGFR signaling. 

HER-2 Receptor

The HER-2/neu oncogene is found on the short arm 
of chromosome 17 23. The overexpression of HER-2 
was found to be associated with numerous types of 
human cancers like breast cancer, lung cancer, 
gastric cancer and salivary cancer 24. However, rate 
of Her-2 in OSCC is reported to be controversial, 
with reports of overexpression in 3-41% of cases (20).  
In a study done by Khan et al (2002) out of 67 OSCC 
patients 78% were negative for membrane staining, 
while only 17% showed positive results with no signifi-
cant association between HER-2/neu positivity and 
primary tumor site, T stage, N stage, tumor grade, 
recurrence, margin status, sex, race and age 25. 
Craven et al demonstrated HER-2/neu overexpres-
sion in 46% of OSCC patients by IHC but do not 
found any correlation of overexpression with clinical 
parameters 26. Beckhardt et al conducted a com-
prehensive evaluation of HER-2/neu in OSCC 
patients revealing only 6 of 38(16%) OSCC tissue 
sections with HER-2 oncoprotein over expression 23.

Stoicanescu et al (2013) analyzed HER-2 receptor 
protein expression by immunohistochemistry and 
revealed that 76.76% cases were negative, 5.17% 
were 1+,14.65% cases 2+ and only four cases were 
3+27. Other studies have also proven that HER-2 has 
no significant role in the progression of cancer 
28,29.Moreover, two studies by Riveire et al failed to 
demonstrate enhanced HER-2 transcription on 
northern blot or enhanced protein expression in IHC 
in their series of head and neck SCC 30,31. It can be 
concluded that HER2/neu has no significant role in 
OSCC and cannot be used as potential target for 
anticancer therapy.

HER-3 Receptor
HER-3 is normally present in squamous epithelium of 
head and neck squamous cell carcinoma, orophar-
ynx, esophagus, and tongue, related to increased 
metastatic potential and poor survival rates 32,33. 
Lapatinib, which is a dual EGFR/HER2 reversible 
inhibitor showed sensitivity to the “head and neck 

squamous cell carcinoma” cell lines 34. In OSCC 
gefitinib being EGFR inhibitor showed significant 
resistance to HER2 and HER3 expression but not to 
cetuximab. Pertuzumab which is the blend of 
gefitinib and the HER2-HER3 dimerization inhibitor 
provide increased growth inhibition than gefitinib 
alone 35. The process by which HER3 is sensitive to 
lapatinib but resistant to gefitinib is not identified 
yet. This concludes that HER3 expression have a 
significant role in carcinogenesis and it would be a 
rational target for anticancer therapy.

Her-4 Receptor

Her-4 is expressed in many cancer cells including 
prostate cancer, lung cancer, colon cancer, cervi-
cal cancer, and stomach cancer. Its role in tumor 
development is not clear yet, as it might have prog-
nostic significance in combination with other recep-
tors 36. The role of HER-4 in OSCC is poorly under-
stood. It does not seem to be over expressed in 
OSCC  which is also supported by a study conduct-
ed by Ekberg et al in 2004, concluding that HER 4 
might not be suitable for macromolecular targeting 
therapy 32. 

CONCLUSION

The HER- family is associated with many intracellular 
pathways like cell proliferation, differentiation, 
migration and survival. Genetic alterations like gene 
amplification, deletion or co/over-expression of 
these receptors can lead to tumor progres-
sion.HER-1 being overexpressed in 42-58% of cases 
have an important role not only in early diagnosis 
but also in prognostic evaluation and treatment 
planning. This could prove to be an effective thera-
peutic agent against OSCC patients. The over 
expression of HER-2 in OSCC varies from 3-41% and 
does not co-relate well with clinic-pathological 
parameters, and cannot be regarded as a poten-
tial biomarker for treatment modalities. On the other 
hand, HER-3 has increased metastatic potential 
and poor survival, so it could be a target for 
anti-cancer therapy. The role of HER-4 has not yet 
been explored in OSCC
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