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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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ABSTRACT
 

Background: The Maternal Mortality Ratio (MMR) of a country is indicative of its health and developmental 
status. The aim of the study is to determine the frequency of maternal mortality and identify the causes with 
different age groups, parity and gestational in 4 campuses of Ziauddin University and Hospitals, during the 
period 2012- 2014. 

Methods: A descriptive study conducted at the Gynecology & Obstetrics units of Ziauddin university hospitals 
with retrospective review of validated records of hospital registers in the last 3 years during January 2012 to 
December 2014. Convenience sampling used to access the records. A self-structured proforma designed to 
collect data on variables like age, parity, gestational age, cause of death, condition at the time of admis-
sion, duration of stay in hospital before death, cause of delay were part of the questionare.

Results: In the three years period from January 2012 to December 2014 there were 32 maternal deaths. Total 
number of births was 14219 out of which 14184 were live births. MMR (Maternal Mortality Ratio) was 226 per 
100000 live births. Eclampsia and haemorrhage were the leading cause of maternal mortality. Seven (21.8%) 
patients died due to postpartum haemorrhage and 7 (21.8%) from eclampsia and its complications, while 4 
(12.5%) patients had puerperal sepsis.

Conclusion: Maternal mortality was high with leading causes as, eclampsia, haemorrhage, and sepsis in the 
age of 20-30 years and parity 1-4. Mostly, deaths were due to delay in getting full term females to the health 
facility in time. 

KEY WORDS: Maternal Mortality, Eclampsia, Hemorrhage 

INTRODUCTION

A woman dies from complications in childbirth 
every minute – about 529,000 females each year, 
the vast majority of them being in developing coun-
tries. The major causes of maternal deaths are 
haemorrhage, infection, obstructed labour, hyper-
tensive disorders in pregnancy, and complications 
of unsafe abortion.1

Improving maternal health is 1 of the 8 Millennium 
Development Goals (MDGs) adopted by the 
international community in 2000. Under MDG-5, 
countries committed to reducing maternal mortality 
by three quarters between 1990 and 2015. Since 
1990, maternal deaths worldwide have dropped by 
45%.2

The Maternal Mortality Ratio (MMR) of a country is 
indicative of its health and developmental status. 

Data from around the world shows that there is 
great disparity between the maternal mortality of 
the developing and developed world.3

 
The World Health Organization (WHO) estimated 
that in 2005 over 500,000 women were died from 
pregnancy and birth-related causes.4 World Health 
Organization and United Nations Children's Fund 
(UNICEF) revised the estimates of maternal mortality 
statistics in 2010 & reported that approximately 
358,000 women die worldwide from maternal 
causes: 87% of them in Africa and Asia.5, 6

A woman in a developing country is 97 times more 
likely to die as a result of pregnancy than a woman 
in a developed country. 7

The life time risk of maternal death is 1x16 in sub-Sa-
haran Africa and 1x 43 in South Asia.8

The majority of these deaths occurred during and 
immediately following birth: 25% were caused by 
severe bleeding, 15% by infection, 12% by eclamp-
sia (a seizure disorder), and 8% by obstructed labor. 
The remaining deaths were due to unsafe abortion 
(13%), other direct causes (8%), and indirect causes 
such as HIV and malaria which may be aggravated 
by pregnancy.9

 
According to UNICEF data of Pakistan from 2008- 
2012, 60% of pregnant women had only one ante-
natal visit while 28% had 4 antenatal visits. Only 43% 
were delivered by skilled birth attendants. Reported 
Maternal Mortality Ratio in 2010 was 250 while after 
adjustment it was 260. Life time risk of maternal 
death was 1 x 110 in 2010.10

METHODS

A descriptive study conducted at Gynecology & 
Obstetrics units of Ziauddin University Hospitals with 
retrospective review of validated records of hospital 
registers in 3 years from January 2012 to December 
2014. Convenience sampling used to access the 
records. A self-structured proforma designed to 
collect validated data on variables like age, parity, 
gestational age, cause of death, condition at the 
time of admission, duration of stay in hospital before 
death, cause of delay.

RESULTS

During the 3 year period from January 2012 to 
December 2014, there were 32 maternal deaths. 
Total number of births were 14219 out of which 
14184 were live births. Still births were 33. Maternal 
mortality rate for the study period was calculated 
by using the formula-

Highest maternal mortality was observed in patients 
with eclampsia and haemorrhage followed by 
those with puerperal sepsis, pulmonary embolism, 
septic induced miscarriages, cardiac disease, and 
hypertensive disorders of pregnancy respectively. 
MMR (Maternal Mortality Ratio) was 226 per 100000 
live births. 

Maximum maternal deaths of 62.5% were reported 
in 21- 30 years, followed by 28.1%  in 31- 40 years, 
3.1% in >40 years and  6.25% in 15- 20 years.

Figure 1: Maternal Deaths according to Age in  
Years

Maximum number of deaths 17 (53.1%) were 
recorded in para 1-4, followed by 12 (37.5%) in 
primi’s and 3 (9%) in 5 or > 5 para.

Seventeen (53.1%) maternal deaths were recorded 
in gestational ages >37 weeks followed by 11 
(34.37%) in 28-37 weeks of pregnancy and <4 (12%) 
were found in <28 weeks.

Two patients were brought dead. One mother 
stayed in hospital before death for < 30 minutes, 2 
stayed for 4-6 hours, 8 stayed in hospital for 12-24 
hours, 8 stayed for 24-48 hours, 1 for 48-72 hours and 
8 stayed in hospital >72hours.

Figure2: Duration of Stay (in hours) in Hospital before 
Maternal Death.

Among total 32 maternal deaths 7 (21.8%) patients 
died due to postpartum haemorrhage and 7 
(21.8%) from eclampsia and its complications, 4 
(12.5%) patients had puerperal sepsis, 3 (9.37%) 
patients had pulmonary embolism, 2 (6.25%) 

patients had septic induced miscarriage  and equal 
numbers died from hypertensive disorders of preg-
nancy and 2 from cardiac disease. One patient 
(3.12%) died from bleeding after miscarriage, one 
from hepatitis E, amniotic fluid embolism, one from 
anemic failure was found dead on arrival. one 
patient died from cerebral malaria and one from 
lymphoid leukemia.

Figure 3: Causes of Maternal Mortality in 3 year 
study of Ziauddin University and Hospitals

 Twenty one women (65.62%) died due to delay in 
reaching the health facility, followed by 4 (12.5%) 
due to delay in identifying a complication and 
delay in making decision to seek treatment. Three 
(9.37%) died due to delay in receiving quality treat-
ment (delay in consent & ventilator support).

Table 1: Cause of delay in relation to Maternal 
Mortality

28 (87.5%) were moribund at the time of admission 
to hospital due to different delays, 2 (6.25%) were 
stable and 2 were dead on arrival.

Table 2: Condition at the time of Admission

DISCUSSION

Maternal mortality is a worldwide health problem. 
From country to country the magnitude of the prob-
lem is different, depending upon its resources. 
Maternal mortality is best represented by Maternal 
Mortality Ratio and it reflects a nation’s health 
status. 11 

The highest maternal mortality ratios are observed 
in Sub Saharan Africa corresponding to 1,000 mater-
nal deaths/100,000 live births, South Asia 
500/100,000 live births ,while in European countries it 
is 10/100,000 live births. 12 To achieve 75% reduction 
in maternal mortality between years 1990–2015 a 
Millennium development Goal-5 was established 13. 
Globally there is a reduction in maternal mortality. 
World statistics show maternal mortality ratio of 
422/100,000 live births in 1980, to 320/100,000 live 
births in 1990, and 251/100,000 live births in 2008.14

 
In South Asia some of the countries have managed 
to significantly decrease their maternal mortality, 
e.g., Srilanka, China and Bhutan. In Srilanka mater-
nal mortality ratio has decreased to 30/100,000 live 
birth. Since 1999 more than 95% of births occurred in 
the hospital setups.15 

To improve maternal health, it is necessary to devel-
op the awareness about sensitivity of maternal 
health in local communities and helps the govern-
ment in making their health policies. This will helps in 
the monitoring of progress towards Millennium 
Development Goal-5. 16

Pakistan is included among seven countries from 
where 50% of the world’s maternal deaths are 
reported. 11 In 1997 an estimate of maternal mortali-
ty in different Pakistani sites showed overall mater-
nal mortality ratio of 433/100,000 live births, from as 
low as 281 in Karachi (Sindh) to as high as 673 in 
Khuzdar (Baluchistan).17 A study from rural Sindh 
gave maternal mortality ratio of 297/100,000 lives 
births.18

The maternal mortality ratio measured in 2006-2007 
in Pakistan Demographic and Health Survey (PDHS) 
was 276 per 100,000 births. Postpartum haemor-
rhage was the leading direct cause of maternal 
deaths, followed by puerperal sepsis and eclamp-
sia. Obstetric bleeding (postpartum and antepar-
tum haemorrhage) was responsible for one third of 
all maternal deaths. 19

Ziauddin University and Hospitals are private tertiary 
level teaching hospitals with 8000 admissions in 
Obstetrics & Gynaecology department per year 
and more than 5000 deliveries are done here per 
year. It is well equipped and staffed to manage 
acute obstetrical emergencies, runs 24-hour emer-
gency and accepts all patients, booked, 
un-booked & referred from other hospitals.

During 3 year period from January 2012 to Decem-
ber 2014, there were 32 maternal deaths. Total 
number of births were 14219 out of which 14184 
were live births. Still births were 33. (Maternal Mortali-
ty Ratio) MMR was 226 per 100000 live births.

Mortality from haemorrhage and eclampsia were 

high as patients were brought to the hospital late 
and delayed arrival of the patients was mainly due 
to social factors like cultural reasons, myths, believes 
of the families, financial issues and lack of proper 
antenatal care. Patient reached here in critical 
condition with multiple organ failure increasing their 
mortality and morbidity as mostly management 
initially is tried at home and in small setups leading 
to the loss of valuable time.

Seven (21.8%) patients were died due to postpar-
tum haemorrhage and 7 (21.8%) from eclampsia 
and its complications, 4 (12.5%) patients had puer-
peral sepsis, 3 (9.37%) patients had pulmonary 
embolism, 2 (6.25%) patients had septic induced 
miscarriage and 2 died from hypertensive disorders 
of pregnancy and 2 from cardiac disease. One 
patient (3.12%) died from bleeding after miscar-
riage, one from hepatitis E, amniotic fluid embolism, 
one patient died from cerebral malaria , one from 
lymphoid leukemia and one from anemic failure 
who was brought dead to the hospital.

In our study 7 patients (21.8%) died due to eclamp-
sia and it was the leading cause along with hemor-
rhage. Maternal Mortality Ratio was calculated to 
be 226/100,000 live births.

In many tertiary care hospitals MMR was very high in 
past decades but is decreasing gradually with the 
passage of years, although eclampsia and postpar-
tum haemorrhage are still the leading causes in 
many tertiary care hospitals. Maternal Mortality 
Ratios at different tertiary care hospitals of Pakistan 
were 311/100,000 lives births 20, 289/100,000 live 
births 21, 560/100,000 lives births 22, 300 per 100,000 
live births 23 , 1,270/100,000 live births 24 , 
1,057/100,000 live births, 1,057/100,000 live births 11 , 
772/100,000 live births.25 

Eclampsia being responsible for 24.62% 20 , 15% 21 , 
10% 22 , 30% 24 , 28.2% 11 and 26.99% of maternal 
deaths.25 In 2015 eclampsia accounted for 15.88% 
and 27% deaths.26, 27 

Postpartum haemorrhage is one of the leading 
causes of maternal mortality in our study. Seven 
patients (21.8%) died due to primary post-partum 
haemorrhage. 19.23% of deaths were due to haem-
orrhage (APH+PPH).11  Haemorrhage  was on top of 
the list in many setups for maternal mortali-
ty.18,19,20,21,27%18 , 16.6%22 ,52.9% 21,30.43%20, 27.07% ,25  
and 38.89 %26 

Septicemia is the third cause of maternal mortality 
in our study, mostly due to septic induced miscar-
riages performed in unsafe environment by semi 
trained personal .Four patients (12.5%) died of puer-
peral sepsis and 2 patients (6.25%) died of septic 
induced miscarriages. All of these 6 patients were 
brought in moribund condition. Mortality due to 
sepsis from different sites were 20.5% 11 , 5.6% 18 , 

23.91% 21 , 6.3% 22 , 66.6% 23 , 10.10% 26  and 7%.27  
Majority were due to septic abortions. 

 CONCLUSION

Maternal mortality was high with leading causes as 
hemorrhage, eclampsia, and sepsis in age range of 
20- 30 years and parity 1-4. Mostly deaths were due 
to delay in getting the women to the health care 
facility. Pregnancy should be made safe by well-or-
ganized and purposely designed antenatal care 
and timely referrals at the time of high risk patients 
to an appropriate medical facility and avoiding 
different delays. 
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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

A woman dies from complications in childbirth 
every minute – about 529,000 females each year, 
the vast majority of them being in developing coun-
tries. The major causes of maternal deaths are 
haemorrhage, infection, obstructed labour, hyper-
tensive disorders in pregnancy, and complications 
of unsafe abortion.1

Improving maternal health is 1 of the 8 Millennium 
Development Goals (MDGs) adopted by the 
international community in 2000. Under MDG-5, 
countries committed to reducing maternal mortality 
by three quarters between 1990 and 2015. Since 
1990, maternal deaths worldwide have dropped by 
45%.2

The Maternal Mortality Ratio (MMR) of a country is 
indicative of its health and developmental status. 

Data from around the world shows that there is 
great disparity between the maternal mortality of 
the developing and developed world.3

 
The World Health Organization (WHO) estimated 
that in 2005 over 500,000 women were died from 
pregnancy and birth-related causes.4 World Health 
Organization and United Nations Children's Fund 
(UNICEF) revised the estimates of maternal mortality 
statistics in 2010 & reported that approximately 
358,000 women die worldwide from maternal 
causes: 87% of them in Africa and Asia.5, 6

A woman in a developing country is 97 times more 
likely to die as a result of pregnancy than a woman 
in a developed country. 7

The life time risk of maternal death is 1x16 in sub-Sa-
haran Africa and 1x 43 in South Asia.8

The majority of these deaths occurred during and 
immediately following birth: 25% were caused by 
severe bleeding, 15% by infection, 12% by eclamp-
sia (a seizure disorder), and 8% by obstructed labor. 
The remaining deaths were due to unsafe abortion 
(13%), other direct causes (8%), and indirect causes 
such as HIV and malaria which may be aggravated 
by pregnancy.9

 
According to UNICEF data of Pakistan from 2008- 
2012, 60% of pregnant women had only one ante-
natal visit while 28% had 4 antenatal visits. Only 43% 
were delivered by skilled birth attendants. Reported 
Maternal Mortality Ratio in 2010 was 250 while after 
adjustment it was 260. Life time risk of maternal 
death was 1 x 110 in 2010.10

METHODS

A descriptive study conducted at Gynecology & 
Obstetrics units of Ziauddin University Hospitals with 
retrospective review of validated records of hospital 
registers in 3 years from January 2012 to December 
2014. Convenience sampling used to access the 
records. A self-structured proforma designed to 
collect validated data on variables like age, parity, 
gestational age, cause of death, condition at the 
time of admission, duration of stay in hospital before 
death, cause of delay.

RESULTS

During the 3 year period from January 2012 to 
December 2014, there were 32 maternal deaths. 
Total number of births were 14219 out of which 
14184 were live births. Still births were 33. Maternal 
mortality rate for the study period was calculated 
by using the formula-

Highest maternal mortality was observed in patients 
with eclampsia and haemorrhage followed by 
those with puerperal sepsis, pulmonary embolism, 
septic induced miscarriages, cardiac disease, and 
hypertensive disorders of pregnancy respectively. 
MMR (Maternal Mortality Ratio) was 226 per 100000 
live births. 

Maximum maternal deaths of 62.5% were reported 
in 21- 30 years, followed by 28.1%  in 31- 40 years, 
3.1% in >40 years and  6.25% in 15- 20 years.

Figure 1: Maternal Deaths according to Age in  
Years

Maximum number of deaths 17 (53.1%) were 
recorded in para 1-4, followed by 12 (37.5%) in 
primi’s and 3 (9%) in 5 or > 5 para.

Seventeen (53.1%) maternal deaths were recorded 
in gestational ages >37 weeks followed by 11 
(34.37%) in 28-37 weeks of pregnancy and <4 (12%) 
were found in <28 weeks.

Two patients were brought dead. One mother 
stayed in hospital before death for < 30 minutes, 2 
stayed for 4-6 hours, 8 stayed in hospital for 12-24 
hours, 8 stayed for 24-48 hours, 1 for 48-72 hours and 
8 stayed in hospital >72hours.

Figure2: Duration of Stay (in hours) in Hospital before 
Maternal Death.

Among total 32 maternal deaths 7 (21.8%) patients 
died due to postpartum haemorrhage and 7 
(21.8%) from eclampsia and its complications, 4 
(12.5%) patients had puerperal sepsis, 3 (9.37%) 
patients had pulmonary embolism, 2 (6.25%) 

patients had septic induced miscarriage  and equal 
numbers died from hypertensive disorders of preg-
nancy and 2 from cardiac disease. One patient 
(3.12%) died from bleeding after miscarriage, one 
from hepatitis E, amniotic fluid embolism, one from 
anemic failure was found dead on arrival. one 
patient died from cerebral malaria and one from 
lymphoid leukemia.

Figure 3: Causes of Maternal Mortality in 3 year 
study of Ziauddin University and Hospitals

 Twenty one women (65.62%) died due to delay in 
reaching the health facility, followed by 4 (12.5%) 
due to delay in identifying a complication and 
delay in making decision to seek treatment. Three 
(9.37%) died due to delay in receiving quality treat-
ment (delay in consent & ventilator support).

Table 1: Cause of delay in relation to Maternal 
Mortality

28 (87.5%) were moribund at the time of admission 
to hospital due to different delays, 2 (6.25%) were 
stable and 2 were dead on arrival.

Table 2: Condition at the time of Admission

DISCUSSION

Maternal mortality is a worldwide health problem. 
From country to country the magnitude of the prob-
lem is different, depending upon its resources. 
Maternal mortality is best represented by Maternal 
Mortality Ratio and it reflects a nation’s health 
status. 11 

The highest maternal mortality ratios are observed 
in Sub Saharan Africa corresponding to 1,000 mater-
nal deaths/100,000 live births, South Asia 
500/100,000 live births ,while in European countries it 
is 10/100,000 live births. 12 To achieve 75% reduction 
in maternal mortality between years 1990–2015 a 
Millennium development Goal-5 was established 13. 
Globally there is a reduction in maternal mortality. 
World statistics show maternal mortality ratio of 
422/100,000 live births in 1980, to 320/100,000 live 
births in 1990, and 251/100,000 live births in 2008.14

 
In South Asia some of the countries have managed 
to significantly decrease their maternal mortality, 
e.g., Srilanka, China and Bhutan. In Srilanka mater-
nal mortality ratio has decreased to 30/100,000 live 
birth. Since 1999 more than 95% of births occurred in 
the hospital setups.15 

To improve maternal health, it is necessary to devel-
op the awareness about sensitivity of maternal 
health in local communities and helps the govern-
ment in making their health policies. This will helps in 
the monitoring of progress towards Millennium 
Development Goal-5. 16

Pakistan is included among seven countries from 
where 50% of the world’s maternal deaths are 
reported. 11 In 1997 an estimate of maternal mortali-
ty in different Pakistani sites showed overall mater-
nal mortality ratio of 433/100,000 live births, from as 
low as 281 in Karachi (Sindh) to as high as 673 in 
Khuzdar (Baluchistan).17 A study from rural Sindh 
gave maternal mortality ratio of 297/100,000 lives 
births.18

The maternal mortality ratio measured in 2006-2007 
in Pakistan Demographic and Health Survey (PDHS) 
was 276 per 100,000 births. Postpartum haemor-
rhage was the leading direct cause of maternal 
deaths, followed by puerperal sepsis and eclamp-
sia. Obstetric bleeding (postpartum and antepar-
tum haemorrhage) was responsible for one third of 
all maternal deaths. 19

Ziauddin University and Hospitals are private tertiary 
level teaching hospitals with 8000 admissions in 
Obstetrics & Gynaecology department per year 
and more than 5000 deliveries are done here per 
year. It is well equipped and staffed to manage 
acute obstetrical emergencies, runs 24-hour emer-
gency and accepts all patients, booked, 
un-booked & referred from other hospitals.

During 3 year period from January 2012 to Decem-
ber 2014, there were 32 maternal deaths. Total 
number of births were 14219 out of which 14184 
were live births. Still births were 33. (Maternal Mortali-
ty Ratio) MMR was 226 per 100000 live births.

Mortality from haemorrhage and eclampsia were 

high as patients were brought to the hospital late 
and delayed arrival of the patients was mainly due 
to social factors like cultural reasons, myths, believes 
of the families, financial issues and lack of proper 
antenatal care. Patient reached here in critical 
condition with multiple organ failure increasing their 
mortality and morbidity as mostly management 
initially is tried at home and in small setups leading 
to the loss of valuable time.

Seven (21.8%) patients were died due to postpar-
tum haemorrhage and 7 (21.8%) from eclampsia 
and its complications, 4 (12.5%) patients had puer-
peral sepsis, 3 (9.37%) patients had pulmonary 
embolism, 2 (6.25%) patients had septic induced 
miscarriage and 2 died from hypertensive disorders 
of pregnancy and 2 from cardiac disease. One 
patient (3.12%) died from bleeding after miscar-
riage, one from hepatitis E, amniotic fluid embolism, 
one patient died from cerebral malaria , one from 
lymphoid leukemia and one from anemic failure 
who was brought dead to the hospital.

In our study 7 patients (21.8%) died due to eclamp-
sia and it was the leading cause along with hemor-
rhage. Maternal Mortality Ratio was calculated to 
be 226/100,000 live births.

In many tertiary care hospitals MMR was very high in 
past decades but is decreasing gradually with the 
passage of years, although eclampsia and postpar-
tum haemorrhage are still the leading causes in 
many tertiary care hospitals. Maternal Mortality 
Ratios at different tertiary care hospitals of Pakistan 
were 311/100,000 lives births 20, 289/100,000 live 
births 21, 560/100,000 lives births 22, 300 per 100,000 
live births 23 , 1,270/100,000 live births 24 , 
1,057/100,000 live births, 1,057/100,000 live births 11 , 
772/100,000 live births.25 

Eclampsia being responsible for 24.62% 20 , 15% 21 , 
10% 22 , 30% 24 , 28.2% 11 and 26.99% of maternal 
deaths.25 In 2015 eclampsia accounted for 15.88% 
and 27% deaths.26, 27 

Postpartum haemorrhage is one of the leading 
causes of maternal mortality in our study. Seven 
patients (21.8%) died due to primary post-partum 
haemorrhage. 19.23% of deaths were due to haem-
orrhage (APH+PPH).11  Haemorrhage  was on top of 
the list in many setups for maternal mortali-
ty.18,19,20,21,27%18 , 16.6%22 ,52.9% 21,30.43%20, 27.07% ,25  
and 38.89 %26 

Septicemia is the third cause of maternal mortality 
in our study, mostly due to septic induced miscar-
riages performed in unsafe environment by semi 
trained personal .Four patients (12.5%) died of puer-
peral sepsis and 2 patients (6.25%) died of septic 
induced miscarriages. All of these 6 patients were 
brought in moribund condition. Mortality due to 
sepsis from different sites were 20.5% 11 , 5.6% 18 , 

23.91% 21 , 6.3% 22 , 66.6% 23 , 10.10% 26  and 7%.27  
Majority were due to septic abortions. 

 CONCLUSION

Maternal mortality was high with leading causes as 
hemorrhage, eclampsia, and sepsis in age range of 
20- 30 years and parity 1-4. Mostly deaths were due 
to delay in getting the women to the health care 
facility. Pregnancy should be made safe by well-or-
ganized and purposely designed antenatal care 
and timely referrals at the time of high risk patients 
to an appropriate medical facility and avoiding 
different delays. 
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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

A woman dies from complications in childbirth 
every minute – about 529,000 females each year, 
the vast majority of them being in developing coun-
tries. The major causes of maternal deaths are 
haemorrhage, infection, obstructed labour, hyper-
tensive disorders in pregnancy, and complications 
of unsafe abortion.1

Improving maternal health is 1 of the 8 Millennium 
Development Goals (MDGs) adopted by the 
international community in 2000. Under MDG-5, 
countries committed to reducing maternal mortality 
by three quarters between 1990 and 2015. Since 
1990, maternal deaths worldwide have dropped by 
45%.2

The Maternal Mortality Ratio (MMR) of a country is 
indicative of its health and developmental status. 

Data from around the world shows that there is 
great disparity between the maternal mortality of 
the developing and developed world.3

 
The World Health Organization (WHO) estimated 
that in 2005 over 500,000 women were died from 
pregnancy and birth-related causes.4 World Health 
Organization and United Nations Children's Fund 
(UNICEF) revised the estimates of maternal mortality 
statistics in 2010 & reported that approximately 
358,000 women die worldwide from maternal 
causes: 87% of them in Africa and Asia.5, 6

A woman in a developing country is 97 times more 
likely to die as a result of pregnancy than a woman 
in a developed country. 7

The life time risk of maternal death is 1x16 in sub-Sa-
haran Africa and 1x 43 in South Asia.8

The majority of these deaths occurred during and 
immediately following birth: 25% were caused by 
severe bleeding, 15% by infection, 12% by eclamp-
sia (a seizure disorder), and 8% by obstructed labor. 
The remaining deaths were due to unsafe abortion 
(13%), other direct causes (8%), and indirect causes 
such as HIV and malaria which may be aggravated 
by pregnancy.9

 
According to UNICEF data of Pakistan from 2008- 
2012, 60% of pregnant women had only one ante-
natal visit while 28% had 4 antenatal visits. Only 43% 
were delivered by skilled birth attendants. Reported 
Maternal Mortality Ratio in 2010 was 250 while after 
adjustment it was 260. Life time risk of maternal 
death was 1 x 110 in 2010.10

METHODS

A descriptive study conducted at Gynecology & 
Obstetrics units of Ziauddin University Hospitals with 
retrospective review of validated records of hospital 
registers in 3 years from January 2012 to December 
2014. Convenience sampling used to access the 
records. A self-structured proforma designed to 
collect validated data on variables like age, parity, 
gestational age, cause of death, condition at the 
time of admission, duration of stay in hospital before 
death, cause of delay.

RESULTS

During the 3 year period from January 2012 to 
December 2014, there were 32 maternal deaths. 
Total number of births were 14219 out of which 
14184 were live births. Still births were 33. Maternal 
mortality rate for the study period was calculated 
by using the formula-

Highest maternal mortality was observed in patients 
with eclampsia and haemorrhage followed by 
those with puerperal sepsis, pulmonary embolism, 
septic induced miscarriages, cardiac disease, and 
hypertensive disorders of pregnancy respectively. 
MMR (Maternal Mortality Ratio) was 226 per 100000 
live births. 

Maximum maternal deaths of 62.5% were reported 
in 21- 30 years, followed by 28.1%  in 31- 40 years, 
3.1% in >40 years and  6.25% in 15- 20 years.

Figure 1: Maternal Deaths according to Age in  
Years

Maximum number of deaths 17 (53.1%) were 
recorded in para 1-4, followed by 12 (37.5%) in 
primi’s and 3 (9%) in 5 or > 5 para.

Seventeen (53.1%) maternal deaths were recorded 
in gestational ages >37 weeks followed by 11 
(34.37%) in 28-37 weeks of pregnancy and <4 (12%) 
were found in <28 weeks.

Two patients were brought dead. One mother 
stayed in hospital before death for < 30 minutes, 2 
stayed for 4-6 hours, 8 stayed in hospital for 12-24 
hours, 8 stayed for 24-48 hours, 1 for 48-72 hours and 
8 stayed in hospital >72hours.

Figure2: Duration of Stay (in hours) in Hospital before 
Maternal Death.

Among total 32 maternal deaths 7 (21.8%) patients 
died due to postpartum haemorrhage and 7 
(21.8%) from eclampsia and its complications, 4 
(12.5%) patients had puerperal sepsis, 3 (9.37%) 
patients had pulmonary embolism, 2 (6.25%) 

patients had septic induced miscarriage  and equal 
numbers died from hypertensive disorders of preg-
nancy and 2 from cardiac disease. One patient 
(3.12%) died from bleeding after miscarriage, one 
from hepatitis E, amniotic fluid embolism, one from 
anemic failure was found dead on arrival. one 
patient died from cerebral malaria and one from 
lymphoid leukemia.

Figure 3: Causes of Maternal Mortality in 3 year 
study of Ziauddin University and Hospitals

 Twenty one women (65.62%) died due to delay in 
reaching the health facility, followed by 4 (12.5%) 
due to delay in identifying a complication and 
delay in making decision to seek treatment. Three 
(9.37%) died due to delay in receiving quality treat-
ment (delay in consent & ventilator support).

Table 1: Cause of delay in relation to Maternal 
Mortality

28 (87.5%) were moribund at the time of admission 
to hospital due to different delays, 2 (6.25%) were 
stable and 2 were dead on arrival.

Table 2: Condition at the time of Admission

DISCUSSION

Maternal mortality is a worldwide health problem. 
From country to country the magnitude of the prob-
lem is different, depending upon its resources. 
Maternal mortality is best represented by Maternal 
Mortality Ratio and it reflects a nation’s health 
status. 11 

The highest maternal mortality ratios are observed 
in Sub Saharan Africa corresponding to 1,000 mater-
nal deaths/100,000 live births, South Asia 
500/100,000 live births ,while in European countries it 
is 10/100,000 live births. 12 To achieve 75% reduction 
in maternal mortality between years 1990–2015 a 
Millennium development Goal-5 was established 13. 
Globally there is a reduction in maternal mortality. 
World statistics show maternal mortality ratio of 
422/100,000 live births in 1980, to 320/100,000 live 
births in 1990, and 251/100,000 live births in 2008.14

 
In South Asia some of the countries have managed 
to significantly decrease their maternal mortality, 
e.g., Srilanka, China and Bhutan. In Srilanka mater-
nal mortality ratio has decreased to 30/100,000 live 
birth. Since 1999 more than 95% of births occurred in 
the hospital setups.15 

To improve maternal health, it is necessary to devel-
op the awareness about sensitivity of maternal 
health in local communities and helps the govern-
ment in making their health policies. This will helps in 
the monitoring of progress towards Millennium 
Development Goal-5. 16

Pakistan is included among seven countries from 
where 50% of the world’s maternal deaths are 
reported. 11 In 1997 an estimate of maternal mortali-
ty in different Pakistani sites showed overall mater-
nal mortality ratio of 433/100,000 live births, from as 
low as 281 in Karachi (Sindh) to as high as 673 in 
Khuzdar (Baluchistan).17 A study from rural Sindh 
gave maternal mortality ratio of 297/100,000 lives 
births.18

The maternal mortality ratio measured in 2006-2007 
in Pakistan Demographic and Health Survey (PDHS) 
was 276 per 100,000 births. Postpartum haemor-
rhage was the leading direct cause of maternal 
deaths, followed by puerperal sepsis and eclamp-
sia. Obstetric bleeding (postpartum and antepar-
tum haemorrhage) was responsible for one third of 
all maternal deaths. 19

Ziauddin University and Hospitals are private tertiary 
level teaching hospitals with 8000 admissions in 
Obstetrics & Gynaecology department per year 
and more than 5000 deliveries are done here per 
year. It is well equipped and staffed to manage 
acute obstetrical emergencies, runs 24-hour emer-
gency and accepts all patients, booked, 
un-booked & referred from other hospitals.

During 3 year period from January 2012 to Decem-
ber 2014, there were 32 maternal deaths. Total 
number of births were 14219 out of which 14184 
were live births. Still births were 33. (Maternal Mortali-
ty Ratio) MMR was 226 per 100000 live births.

Mortality from haemorrhage and eclampsia were 

high as patients were brought to the hospital late 
and delayed arrival of the patients was mainly due 
to social factors like cultural reasons, myths, believes 
of the families, financial issues and lack of proper 
antenatal care. Patient reached here in critical 
condition with multiple organ failure increasing their 
mortality and morbidity as mostly management 
initially is tried at home and in small setups leading 
to the loss of valuable time.

Seven (21.8%) patients were died due to postpar-
tum haemorrhage and 7 (21.8%) from eclampsia 
and its complications, 4 (12.5%) patients had puer-
peral sepsis, 3 (9.37%) patients had pulmonary 
embolism, 2 (6.25%) patients had septic induced 
miscarriage and 2 died from hypertensive disorders 
of pregnancy and 2 from cardiac disease. One 
patient (3.12%) died from bleeding after miscar-
riage, one from hepatitis E, amniotic fluid embolism, 
one patient died from cerebral malaria , one from 
lymphoid leukemia and one from anemic failure 
who was brought dead to the hospital.

In our study 7 patients (21.8%) died due to eclamp-
sia and it was the leading cause along with hemor-
rhage. Maternal Mortality Ratio was calculated to 
be 226/100,000 live births.

In many tertiary care hospitals MMR was very high in 
past decades but is decreasing gradually with the 
passage of years, although eclampsia and postpar-
tum haemorrhage are still the leading causes in 
many tertiary care hospitals. Maternal Mortality 
Ratios at different tertiary care hospitals of Pakistan 
were 311/100,000 lives births 20, 289/100,000 live 
births 21, 560/100,000 lives births 22, 300 per 100,000 
live births 23 , 1,270/100,000 live births 24 , 
1,057/100,000 live births, 1,057/100,000 live births 11 , 
772/100,000 live births.25 

Eclampsia being responsible for 24.62% 20 , 15% 21 , 
10% 22 , 30% 24 , 28.2% 11 and 26.99% of maternal 
deaths.25 In 2015 eclampsia accounted for 15.88% 
and 27% deaths.26, 27 

Postpartum haemorrhage is one of the leading 
causes of maternal mortality in our study. Seven 
patients (21.8%) died due to primary post-partum 
haemorrhage. 19.23% of deaths were due to haem-
orrhage (APH+PPH).11  Haemorrhage  was on top of 
the list in many setups for maternal mortali-
ty.18,19,20,21,27%18 , 16.6%22 ,52.9% 21,30.43%20, 27.07% ,25  
and 38.89 %26 

Septicemia is the third cause of maternal mortality 
in our study, mostly due to septic induced miscar-
riages performed in unsafe environment by semi 
trained personal .Four patients (12.5%) died of puer-
peral sepsis and 2 patients (6.25%) died of septic 
induced miscarriages. All of these 6 patients were 
brought in moribund condition. Mortality due to 
sepsis from different sites were 20.5% 11 , 5.6% 18 , 

23.91% 21 , 6.3% 22 , 66.6% 23 , 10.10% 26  and 7%.27  
Majority were due to septic abortions. 

 CONCLUSION

Maternal mortality was high with leading causes as 
hemorrhage, eclampsia, and sepsis in age range of 
20- 30 years and parity 1-4. Mostly deaths were due 
to delay in getting the women to the health care 
facility. Pregnancy should be made safe by well-or-
ganized and purposely designed antenatal care 
and timely referrals at the time of high risk patients 
to an appropriate medical facility and avoiding 
different delays. 
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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

A woman dies from complications in childbirth 
every minute – about 529,000 females each year, 
the vast majority of them being in developing coun-
tries. The major causes of maternal deaths are 
haemorrhage, infection, obstructed labour, hyper-
tensive disorders in pregnancy, and complications 
of unsafe abortion.1

Improving maternal health is 1 of the 8 Millennium 
Development Goals (MDGs) adopted by the 
international community in 2000. Under MDG-5, 
countries committed to reducing maternal mortality 
by three quarters between 1990 and 2015. Since 
1990, maternal deaths worldwide have dropped by 
45%.2

The Maternal Mortality Ratio (MMR) of a country is 
indicative of its health and developmental status. 

Data from around the world shows that there is 
great disparity between the maternal mortality of 
the developing and developed world.3

 
The World Health Organization (WHO) estimated 
that in 2005 over 500,000 women were died from 
pregnancy and birth-related causes.4 World Health 
Organization and United Nations Children's Fund 
(UNICEF) revised the estimates of maternal mortality 
statistics in 2010 & reported that approximately 
358,000 women die worldwide from maternal 
causes: 87% of them in Africa and Asia.5, 6

A woman in a developing country is 97 times more 
likely to die as a result of pregnancy than a woman 
in a developed country. 7

The life time risk of maternal death is 1x16 in sub-Sa-
haran Africa and 1x 43 in South Asia.8

The majority of these deaths occurred during and 
immediately following birth: 25% were caused by 
severe bleeding, 15% by infection, 12% by eclamp-
sia (a seizure disorder), and 8% by obstructed labor. 
The remaining deaths were due to unsafe abortion 
(13%), other direct causes (8%), and indirect causes 
such as HIV and malaria which may be aggravated 
by pregnancy.9

 
According to UNICEF data of Pakistan from 2008- 
2012, 60% of pregnant women had only one ante-
natal visit while 28% had 4 antenatal visits. Only 43% 
were delivered by skilled birth attendants. Reported 
Maternal Mortality Ratio in 2010 was 250 while after 
adjustment it was 260. Life time risk of maternal 
death was 1 x 110 in 2010.10

METHODS

A descriptive study conducted at Gynecology & 
Obstetrics units of Ziauddin University Hospitals with 
retrospective review of validated records of hospital 
registers in 3 years from January 2012 to December 
2014. Convenience sampling used to access the 
records. A self-structured proforma designed to 
collect validated data on variables like age, parity, 
gestational age, cause of death, condition at the 
time of admission, duration of stay in hospital before 
death, cause of delay.

RESULTS

During the 3 year period from January 2012 to 
December 2014, there were 32 maternal deaths. 
Total number of births were 14219 out of which 
14184 were live births. Still births were 33. Maternal 
mortality rate for the study period was calculated 
by using the formula-

Highest maternal mortality was observed in patients 
with eclampsia and haemorrhage followed by 
those with puerperal sepsis, pulmonary embolism, 
septic induced miscarriages, cardiac disease, and 
hypertensive disorders of pregnancy respectively. 
MMR (Maternal Mortality Ratio) was 226 per 100000 
live births. 

Maximum maternal deaths of 62.5% were reported 
in 21- 30 years, followed by 28.1%  in 31- 40 years, 
3.1% in >40 years and  6.25% in 15- 20 years.

Figure 1: Maternal Deaths according to Age in  
Years

Maximum number of deaths 17 (53.1%) were 
recorded in para 1-4, followed by 12 (37.5%) in 
primi’s and 3 (9%) in 5 or > 5 para.

Seventeen (53.1%) maternal deaths were recorded 
in gestational ages >37 weeks followed by 11 
(34.37%) in 28-37 weeks of pregnancy and <4 (12%) 
were found in <28 weeks.

Two patients were brought dead. One mother 
stayed in hospital before death for < 30 minutes, 2 
stayed for 4-6 hours, 8 stayed in hospital for 12-24 
hours, 8 stayed for 24-48 hours, 1 for 48-72 hours and 
8 stayed in hospital >72hours.

Figure2: Duration of Stay (in hours) in Hospital before 
Maternal Death.

Among total 32 maternal deaths 7 (21.8%) patients 
died due to postpartum haemorrhage and 7 
(21.8%) from eclampsia and its complications, 4 
(12.5%) patients had puerperal sepsis, 3 (9.37%) 
patients had pulmonary embolism, 2 (6.25%) 

patients had septic induced miscarriage  and equal 
numbers died from hypertensive disorders of preg-
nancy and 2 from cardiac disease. One patient 
(3.12%) died from bleeding after miscarriage, one 
from hepatitis E, amniotic fluid embolism, one from 
anemic failure was found dead on arrival. one 
patient died from cerebral malaria and one from 
lymphoid leukemia.

Figure 3: Causes of Maternal Mortality in 3 year 
study of Ziauddin University and Hospitals

 Twenty one women (65.62%) died due to delay in 
reaching the health facility, followed by 4 (12.5%) 
due to delay in identifying a complication and 
delay in making decision to seek treatment. Three 
(9.37%) died due to delay in receiving quality treat-
ment (delay in consent & ventilator support).

Table 1: Cause of delay in relation to Maternal 
Mortality

28 (87.5%) were moribund at the time of admission 
to hospital due to different delays, 2 (6.25%) were 
stable and 2 were dead on arrival.

Table 2: Condition at the time of Admission

DISCUSSION

Maternal mortality is a worldwide health problem. 
From country to country the magnitude of the prob-
lem is different, depending upon its resources. 
Maternal mortality is best represented by Maternal 
Mortality Ratio and it reflects a nation’s health 
status. 11 

The highest maternal mortality ratios are observed 
in Sub Saharan Africa corresponding to 1,000 mater-
nal deaths/100,000 live births, South Asia 
500/100,000 live births ,while in European countries it 
is 10/100,000 live births. 12 To achieve 75% reduction 
in maternal mortality between years 1990–2015 a 
Millennium development Goal-5 was established 13. 
Globally there is a reduction in maternal mortality. 
World statistics show maternal mortality ratio of 
422/100,000 live births in 1980, to 320/100,000 live 
births in 1990, and 251/100,000 live births in 2008.14

 
In South Asia some of the countries have managed 
to significantly decrease their maternal mortality, 
e.g., Srilanka, China and Bhutan. In Srilanka mater-
nal mortality ratio has decreased to 30/100,000 live 
birth. Since 1999 more than 95% of births occurred in 
the hospital setups.15 

To improve maternal health, it is necessary to devel-
op the awareness about sensitivity of maternal 
health in local communities and helps the govern-
ment in making their health policies. This will helps in 
the monitoring of progress towards Millennium 
Development Goal-5. 16

Pakistan is included among seven countries from 
where 50% of the world’s maternal deaths are 
reported. 11 In 1997 an estimate of maternal mortali-
ty in different Pakistani sites showed overall mater-
nal mortality ratio of 433/100,000 live births, from as 
low as 281 in Karachi (Sindh) to as high as 673 in 
Khuzdar (Baluchistan).17 A study from rural Sindh 
gave maternal mortality ratio of 297/100,000 lives 
births.18

The maternal mortality ratio measured in 2006-2007 
in Pakistan Demographic and Health Survey (PDHS) 
was 276 per 100,000 births. Postpartum haemor-
rhage was the leading direct cause of maternal 
deaths, followed by puerperal sepsis and eclamp-
sia. Obstetric bleeding (postpartum and antepar-
tum haemorrhage) was responsible for one third of 
all maternal deaths. 19

Ziauddin University and Hospitals are private tertiary 
level teaching hospitals with 8000 admissions in 
Obstetrics & Gynaecology department per year 
and more than 5000 deliveries are done here per 
year. It is well equipped and staffed to manage 
acute obstetrical emergencies, runs 24-hour emer-
gency and accepts all patients, booked, 
un-booked & referred from other hospitals.

During 3 year period from January 2012 to Decem-
ber 2014, there were 32 maternal deaths. Total 
number of births were 14219 out of which 14184 
were live births. Still births were 33. (Maternal Mortali-
ty Ratio) MMR was 226 per 100000 live births.

Mortality from haemorrhage and eclampsia were 

high as patients were brought to the hospital late 
and delayed arrival of the patients was mainly due 
to social factors like cultural reasons, myths, believes 
of the families, financial issues and lack of proper 
antenatal care. Patient reached here in critical 
condition with multiple organ failure increasing their 
mortality and morbidity as mostly management 
initially is tried at home and in small setups leading 
to the loss of valuable time.

Seven (21.8%) patients were died due to postpar-
tum haemorrhage and 7 (21.8%) from eclampsia 
and its complications, 4 (12.5%) patients had puer-
peral sepsis, 3 (9.37%) patients had pulmonary 
embolism, 2 (6.25%) patients had septic induced 
miscarriage and 2 died from hypertensive disorders 
of pregnancy and 2 from cardiac disease. One 
patient (3.12%) died from bleeding after miscar-
riage, one from hepatitis E, amniotic fluid embolism, 
one patient died from cerebral malaria , one from 
lymphoid leukemia and one from anemic failure 
who was brought dead to the hospital.

In our study 7 patients (21.8%) died due to eclamp-
sia and it was the leading cause along with hemor-
rhage. Maternal Mortality Ratio was calculated to 
be 226/100,000 live births.

In many tertiary care hospitals MMR was very high in 
past decades but is decreasing gradually with the 
passage of years, although eclampsia and postpar-
tum haemorrhage are still the leading causes in 
many tertiary care hospitals. Maternal Mortality 
Ratios at different tertiary care hospitals of Pakistan 
were 311/100,000 lives births 20, 289/100,000 live 
births 21, 560/100,000 lives births 22, 300 per 100,000 
live births 23 , 1,270/100,000 live births 24 , 
1,057/100,000 live births, 1,057/100,000 live births 11 , 
772/100,000 live births.25 

Eclampsia being responsible for 24.62% 20 , 15% 21 , 
10% 22 , 30% 24 , 28.2% 11 and 26.99% of maternal 
deaths.25 In 2015 eclampsia accounted for 15.88% 
and 27% deaths.26, 27 

Postpartum haemorrhage is one of the leading 
causes of maternal mortality in our study. Seven 
patients (21.8%) died due to primary post-partum 
haemorrhage. 19.23% of deaths were due to haem-
orrhage (APH+PPH).11  Haemorrhage  was on top of 
the list in many setups for maternal mortali-
ty.18,19,20,21,27%18 , 16.6%22 ,52.9% 21,30.43%20, 27.07% ,25  
and 38.89 %26 

Septicemia is the third cause of maternal mortality 
in our study, mostly due to septic induced miscar-
riages performed in unsafe environment by semi 
trained personal .Four patients (12.5%) died of puer-
peral sepsis and 2 patients (6.25%) died of septic 
induced miscarriages. All of these 6 patients were 
brought in moribund condition. Mortality due to 
sepsis from different sites were 20.5% 11 , 5.6% 18 , 

23.91% 21 , 6.3% 22 , 66.6% 23 , 10.10% 26  and 7%.27  
Majority were due to septic abortions. 

 CONCLUSION

Maternal mortality was high with leading causes as 
hemorrhage, eclampsia, and sepsis in age range of 
20- 30 years and parity 1-4. Mostly deaths were due 
to delay in getting the women to the health care 
facility. Pregnancy should be made safe by well-or-
ganized and purposely designed antenatal care 
and timely referrals at the time of high risk patients 
to an appropriate medical facility and avoiding 
different delays. 
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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

A woman dies from complications in childbirth 
every minute – about 529,000 females each year, 
the vast majority of them being in developing coun-
tries. The major causes of maternal deaths are 
haemorrhage, infection, obstructed labour, hyper-
tensive disorders in pregnancy, and complications 
of unsafe abortion.1

Improving maternal health is 1 of the 8 Millennium 
Development Goals (MDGs) adopted by the 
international community in 2000. Under MDG-5, 
countries committed to reducing maternal mortality 
by three quarters between 1990 and 2015. Since 
1990, maternal deaths worldwide have dropped by 
45%.2

The Maternal Mortality Ratio (MMR) of a country is 
indicative of its health and developmental status. 

Data from around the world shows that there is 
great disparity between the maternal mortality of 
the developing and developed world.3

 
The World Health Organization (WHO) estimated 
that in 2005 over 500,000 women were died from 
pregnancy and birth-related causes.4 World Health 
Organization and United Nations Children's Fund 
(UNICEF) revised the estimates of maternal mortality 
statistics in 2010 & reported that approximately 
358,000 women die worldwide from maternal 
causes: 87% of them in Africa and Asia.5, 6

A woman in a developing country is 97 times more 
likely to die as a result of pregnancy than a woman 
in a developed country. 7

The life time risk of maternal death is 1x16 in sub-Sa-
haran Africa and 1x 43 in South Asia.8

The majority of these deaths occurred during and 
immediately following birth: 25% were caused by 
severe bleeding, 15% by infection, 12% by eclamp-
sia (a seizure disorder), and 8% by obstructed labor. 
The remaining deaths were due to unsafe abortion 
(13%), other direct causes (8%), and indirect causes 
such as HIV and malaria which may be aggravated 
by pregnancy.9

 
According to UNICEF data of Pakistan from 2008- 
2012, 60% of pregnant women had only one ante-
natal visit while 28% had 4 antenatal visits. Only 43% 
were delivered by skilled birth attendants. Reported 
Maternal Mortality Ratio in 2010 was 250 while after 
adjustment it was 260. Life time risk of maternal 
death was 1 x 110 in 2010.10

METHODS

A descriptive study conducted at Gynecology & 
Obstetrics units of Ziauddin University Hospitals with 
retrospective review of validated records of hospital 
registers in 3 years from January 2012 to December 
2014. Convenience sampling used to access the 
records. A self-structured proforma designed to 
collect validated data on variables like age, parity, 
gestational age, cause of death, condition at the 
time of admission, duration of stay in hospital before 
death, cause of delay.

RESULTS

During the 3 year period from January 2012 to 
December 2014, there were 32 maternal deaths. 
Total number of births were 14219 out of which 
14184 were live births. Still births were 33. Maternal 
mortality rate for the study period was calculated 
by using the formula-

Highest maternal mortality was observed in patients 
with eclampsia and haemorrhage followed by 
those with puerperal sepsis, pulmonary embolism, 
septic induced miscarriages, cardiac disease, and 
hypertensive disorders of pregnancy respectively. 
MMR (Maternal Mortality Ratio) was 226 per 100000 
live births. 

Maximum maternal deaths of 62.5% were reported 
in 21- 30 years, followed by 28.1%  in 31- 40 years, 
3.1% in >40 years and  6.25% in 15- 20 years.

Figure 1: Maternal Deaths according to Age in  
Years

Maximum number of deaths 17 (53.1%) were 
recorded in para 1-4, followed by 12 (37.5%) in 
primi’s and 3 (9%) in 5 or > 5 para.

Seventeen (53.1%) maternal deaths were recorded 
in gestational ages >37 weeks followed by 11 
(34.37%) in 28-37 weeks of pregnancy and <4 (12%) 
were found in <28 weeks.

Two patients were brought dead. One mother 
stayed in hospital before death for < 30 minutes, 2 
stayed for 4-6 hours, 8 stayed in hospital for 12-24 
hours, 8 stayed for 24-48 hours, 1 for 48-72 hours and 
8 stayed in hospital >72hours.

Figure2: Duration of Stay (in hours) in Hospital before 
Maternal Death.

Among total 32 maternal deaths 7 (21.8%) patients 
died due to postpartum haemorrhage and 7 
(21.8%) from eclampsia and its complications, 4 
(12.5%) patients had puerperal sepsis, 3 (9.37%) 
patients had pulmonary embolism, 2 (6.25%) 

patients had septic induced miscarriage  and equal 
numbers died from hypertensive disorders of preg-
nancy and 2 from cardiac disease. One patient 
(3.12%) died from bleeding after miscarriage, one 
from hepatitis E, amniotic fluid embolism, one from 
anemic failure was found dead on arrival. one 
patient died from cerebral malaria and one from 
lymphoid leukemia.

Figure 3: Causes of Maternal Mortality in 3 year 
study of Ziauddin University and Hospitals

 Twenty one women (65.62%) died due to delay in 
reaching the health facility, followed by 4 (12.5%) 
due to delay in identifying a complication and 
delay in making decision to seek treatment. Three 
(9.37%) died due to delay in receiving quality treat-
ment (delay in consent & ventilator support).

Table 1: Cause of delay in relation to Maternal 
Mortality

28 (87.5%) were moribund at the time of admission 
to hospital due to different delays, 2 (6.25%) were 
stable and 2 were dead on arrival.

Table 2: Condition at the time of Admission

DISCUSSION

Maternal mortality is a worldwide health problem. 
From country to country the magnitude of the prob-
lem is different, depending upon its resources. 
Maternal mortality is best represented by Maternal 
Mortality Ratio and it reflects a nation’s health 
status. 11 

The highest maternal mortality ratios are observed 
in Sub Saharan Africa corresponding to 1,000 mater-
nal deaths/100,000 live births, South Asia 
500/100,000 live births ,while in European countries it 
is 10/100,000 live births. 12 To achieve 75% reduction 
in maternal mortality between years 1990–2015 a 
Millennium development Goal-5 was established 13. 
Globally there is a reduction in maternal mortality. 
World statistics show maternal mortality ratio of 
422/100,000 live births in 1980, to 320/100,000 live 
births in 1990, and 251/100,000 live births in 2008.14

 
In South Asia some of the countries have managed 
to significantly decrease their maternal mortality, 
e.g., Srilanka, China and Bhutan. In Srilanka mater-
nal mortality ratio has decreased to 30/100,000 live 
birth. Since 1999 more than 95% of births occurred in 
the hospital setups.15 

To improve maternal health, it is necessary to devel-
op the awareness about sensitivity of maternal 
health in local communities and helps the govern-
ment in making their health policies. This will helps in 
the monitoring of progress towards Millennium 
Development Goal-5. 16

Pakistan is included among seven countries from 
where 50% of the world’s maternal deaths are 
reported. 11 In 1997 an estimate of maternal mortali-
ty in different Pakistani sites showed overall mater-
nal mortality ratio of 433/100,000 live births, from as 
low as 281 in Karachi (Sindh) to as high as 673 in 
Khuzdar (Baluchistan).17 A study from rural Sindh 
gave maternal mortality ratio of 297/100,000 lives 
births.18

The maternal mortality ratio measured in 2006-2007 
in Pakistan Demographic and Health Survey (PDHS) 
was 276 per 100,000 births. Postpartum haemor-
rhage was the leading direct cause of maternal 
deaths, followed by puerperal sepsis and eclamp-
sia. Obstetric bleeding (postpartum and antepar-
tum haemorrhage) was responsible for one third of 
all maternal deaths. 19

Ziauddin University and Hospitals are private tertiary 
level teaching hospitals with 8000 admissions in 
Obstetrics & Gynaecology department per year 
and more than 5000 deliveries are done here per 
year. It is well equipped and staffed to manage 
acute obstetrical emergencies, runs 24-hour emer-
gency and accepts all patients, booked, 
un-booked & referred from other hospitals.

During 3 year period from January 2012 to Decem-
ber 2014, there were 32 maternal deaths. Total 
number of births were 14219 out of which 14184 
were live births. Still births were 33. (Maternal Mortali-
ty Ratio) MMR was 226 per 100000 live births.

Mortality from haemorrhage and eclampsia were 

high as patients were brought to the hospital late 
and delayed arrival of the patients was mainly due 
to social factors like cultural reasons, myths, believes 
of the families, financial issues and lack of proper 
antenatal care. Patient reached here in critical 
condition with multiple organ failure increasing their 
mortality and morbidity as mostly management 
initially is tried at home and in small setups leading 
to the loss of valuable time.

Seven (21.8%) patients were died due to postpar-
tum haemorrhage and 7 (21.8%) from eclampsia 
and its complications, 4 (12.5%) patients had puer-
peral sepsis, 3 (9.37%) patients had pulmonary 
embolism, 2 (6.25%) patients had septic induced 
miscarriage and 2 died from hypertensive disorders 
of pregnancy and 2 from cardiac disease. One 
patient (3.12%) died from bleeding after miscar-
riage, one from hepatitis E, amniotic fluid embolism, 
one patient died from cerebral malaria , one from 
lymphoid leukemia and one from anemic failure 
who was brought dead to the hospital.

In our study 7 patients (21.8%) died due to eclamp-
sia and it was the leading cause along with hemor-
rhage. Maternal Mortality Ratio was calculated to 
be 226/100,000 live births.

In many tertiary care hospitals MMR was very high in 
past decades but is decreasing gradually with the 
passage of years, although eclampsia and postpar-
tum haemorrhage are still the leading causes in 
many tertiary care hospitals. Maternal Mortality 
Ratios at different tertiary care hospitals of Pakistan 
were 311/100,000 lives births 20, 289/100,000 live 
births 21, 560/100,000 lives births 22, 300 per 100,000 
live births 23 , 1,270/100,000 live births 24 , 
1,057/100,000 live births, 1,057/100,000 live births 11 , 
772/100,000 live births.25 

Eclampsia being responsible for 24.62% 20 , 15% 21 , 
10% 22 , 30% 24 , 28.2% 11 and 26.99% of maternal 
deaths.25 In 2015 eclampsia accounted for 15.88% 
and 27% deaths.26, 27 

Postpartum haemorrhage is one of the leading 
causes of maternal mortality in our study. Seven 
patients (21.8%) died due to primary post-partum 
haemorrhage. 19.23% of deaths were due to haem-
orrhage (APH+PPH).11  Haemorrhage  was on top of 
the list in many setups for maternal mortali-
ty.18,19,20,21,27%18 , 16.6%22 ,52.9% 21,30.43%20, 27.07% ,25  
and 38.89 %26 

Septicemia is the third cause of maternal mortality 
in our study, mostly due to septic induced miscar-
riages performed in unsafe environment by semi 
trained personal .Four patients (12.5%) died of puer-
peral sepsis and 2 patients (6.25%) died of septic 
induced miscarriages. All of these 6 patients were 
brought in moribund condition. Mortality due to 
sepsis from different sites were 20.5% 11 , 5.6% 18 , 

23.91% 21 , 6.3% 22 , 66.6% 23 , 10.10% 26  and 7%.27  
Majority were due to septic abortions. 

 CONCLUSION

Maternal mortality was high with leading causes as 
hemorrhage, eclampsia, and sepsis in age range of 
20- 30 years and parity 1-4. Mostly deaths were due 
to delay in getting the women to the health care 
facility. Pregnancy should be made safe by well-or-
ganized and purposely designed antenatal care 
and timely referrals at the time of high risk patients 
to an appropriate medical facility and avoiding 
different delays. 
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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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