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ABSTRACT
Objectives: The objective of our study was to determine the most reliable haematological parameters for
assessing the tumor severity with respect to histological grade in patients with Oral Squamous Cell Carcinoma.
Material and Methods: This retrospective cross-sectional study was conducted at Pathology Department, Pakistan
Institute of Medical Sciences, Islamabad from January to December 2019. Fifty-eight patients of Oral Squamous
Cell Carcinoma were selected by consecutive non-probability sampling. Preoperative hemogram values including
total leukocyte count, red cell count, hematocrit, hemoglobin, red cell indices, platelet count, neutrophil to
lymphocyte ratio and platelet to lymphocyte ratio were recorded and was studied how these parameters differed
among the histological grades of tumor. Stratification of patients was done based on gender and histological grade
of tumor. Independent-sample t-test for gender and ANOVA-test for histological grade was applied to assess
differences in haematological parameter measurements between the groups. P< 0.05 was considered significant.
Results: Anemia was observed as a common finding in our patients seen in 24% cases. Mean platelet count was
within normal range. We observed that the haematological parameters i.e. total leukocyte count, absolute
neutrophil count, absolute lymphocyte count, neutrophil to lymphocyte ratio and platelet to lymphocyte ratio varied
significantly with the advancing grades of the tumor from well-differentiated to poorly-differentiated keratinizing oral
squamous cell carcinoma.
Conclusion: The pre-surgical haematological profile holds many prognostic indicators, useful in predicting tumor
severity in terms of histological differentiation of tumor.
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INTRODUCTION
Oral cancer, a malignant neoplasm arising
from the oral cavity, is among the ten most common
tumors of body. Ninety percent of these tumors are
Oral Squamous Cell Carcinoma (OSCC), originating
from the squamous cells of the overlying epithelium
[1]. It has different grades based on degree of
differentiation [1,2].
It accounts for 275,000 cases and 128,000
deaths per annum which is variable geographically
and comprises more than 50% of all cases occurring
in developing countries [3]. In Pakistan, oral
squamous cell carcinoma is the second most
common malignancies of the country and comprises
15% of new cancer cases, as compared to 3%
worldwide [4].
Risk factors include differences in ethnicity,
geographic origin, lifestyle and genetic predisposition.
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Common causative agents are tobacco smoking,
chewable tobacco (naswar), poor oral hygiene,
alcohol, and Human Papilloma Virus, especially
leading to an upward trend in younger population
[5,6]. Additionally, the deficiencies of minerals like
selenium and vitamins A, C, E and folate are linked
with an increased risk of malignant transformation
[7,8].
In order to predict prognosis and treatment
preferences, Anneroth's classification is used, which
employs six histological features in determining the
grade of tumor, three associated with tumor cell
population i.e. differentiation, proliferation and
mitosis; and other three linked with tumor-host
connection namely pattern, stage of invasion and
cellular response [9]. The determination of prognosis
of OSCC patients must take into consideration
different factors such as demography (age, gender
and ethnicity), general physical factors, clinicohistological profile, and molecular factors [10].
Haematological profile, including many
calculated and derived parameters in hemogram may
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play a potential role in predicting prognosis of tumor
in OSCC patients and this subject has been studied
extensively by many researchers. As many
quantitative changes in blood occur during
development of tumor, our objectives were to study
the pre-operative changes in the haematological
profile in patients diagnosed as OSCC and to find
significance of studied parameters in predicting
severity with respect to histological grade of the
tumor. This may potentially provide a valuable insight
into the disease biology, its course and behavior; and
may identify key features that may aid in prognosis,
prediction of tumor grade and severity and finally to
assist in disease progression indications and
treatment monitoring.
MATERIAL AND METHODS
It was a retrospective study and was
conducted at the Department of Pathology, Pakistan
Institute of Medical Sciences (PIMS), Islamabad.
After
approval
from
the
Hospital
Ethics
Committee (No. F. 1-1/2015/ERB/SZABMU/637;
dated 14.09.2020), fifty-eight diagnosed patients with
keratinizing lesions of OSCC on histopathological
examination of resected specimens in the year 2019,
belonging to various sites, were selected by
consecutive non-probability sampling. World Health
Organization (WHO) sample size calculator was used
in the current study and the sample size calculations
were based on the representative disease-affected
population and patients visiting Department of
Pathology, PIMS Hospital annually (Confidence level
= 95%, population proportion = 15% [4]. Patients
were divided into three grades as under:
1.
Keratinizing
well
differentiated
squamous cell carcinoma: It shows greater than
75% keratinization. The individual neoplastic cells
have abundant cytoplasm with mild to moderate
nuclear atypia.
2. Keratinizing moderately differentiated
squamous cell carcinoma: It shows 25 to 75%
keratinization and moderate nuclear atypia.
3. Poorly differentiated keratinizing
squamous cell carcinoma: Squamous cell
carcinoma showing less than 25% keratinization. The
individual neoplastic cells have high nucleocytoplasmic ratio and marked nuclear atypia.
Confidentiality of personal information was
maintained. Tumors other than squamous cell
carcinoma of oral cavity and metastatic tumors to oral
cavity were excluded. Patients’ demographic data,
registration number, site of tumor, histological
category and Complete Blood Count (CBC) findings
(performed on fully-automated Haematology analyzer
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by Mindray BC-6200 (Shenzhen Mindray Biomedical
Electronics Co., Ltd. China) from the electronic
laboratory
records
(Laboratory
Management
Information System) preceding the surgical biopsy
procedure were noted down on a Proforma. The data
was retrieved and analyzed using SPSS version 20.
Qualitative and quantitative variables were measured
using descriptive statistics. Qualitative variables such
as gender, site of tumor and histological grade were
expressed in terms of frequency and percentage.
Quantitative variables such as age of patient and
findings of CBC were measured as Mean ± Standard
Deviation. Stratification was done based on gender of
cases and histological grade of tumor. Post
stratification, independent-sample t-test for gender
and ANOVA-test for histological grade was applied to
assess differences in haematological parameter
measurements between the groups. P value of less
than < 0.05 (two-tailed) was taken as significant.
RESULTS
Fifty-eight patients diagnosed as OSCC on
histopathological evaluation were studied. The mean
age was 56.74 ± 12.68 years (ranging from 27 to 84
years), with 40/58 (69%) patients aged>50 years.
Female to male gender ratio was 1: 1.4. The mean
age in male and female groups was 56.2 ± 12.1
years and 57.4 ± 13.5 years respectively (p=0.8).
Most patients presented at Otorhinolaryngology and
Oromaxillofacial Departments (13/58, 22.4% each),
followed by Dental Outpatient Department (OPD)
(11/58, 19%). Rest of patients presented at Medicine
OPD (7/58, 12.0%), General Surgery OPD (5/58,
8.6%), Oncology OPD (4/58, 6.9%), Emergency
Department (4/58, 6.9%) and Plastic Surgery OPD
(1/58, 1.7%). The statistics of tumor site showed that
the tongue is the most common site (20/58, 34.5%),
then is the buccal mucosa (14/58, 24.1%) followed by
upper lip (10/58, 17.2%). The other sites included
alveolar ridge, lower lip, cheek and submandibular
region. On histopathological examination of tumor
biopsies, majority of cases were histologically graded
as keratinizing well-differentiated (29/58, 50%),
followed by moderately differentiated (22/58, 37.9%)
and poorly differentiated (7/58, 12.1%)
The pre-operative haematological profile was
evaluated which showed that 14/58(24%) patients
were anemic, out of them 09/14(64.3%) were males
and 5/14(35.7%) were females. Among the anemic
cases, 09/14 (64.3%) patients had normocytic,
normochromic anemia, while 5/14(35.7%) patients
had hypochromic, microcytic anemia. No patient had
macrocytic anemia. The mean White Blood Cell
Count (WBC) was 8.7±2.6 x109/L (range: 4.0 – 16.6 x
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109/L). Only 4/58 (6.9%) patients had mild
thrombocytopenia (platelet count 100-149 x109/L)
and 2/58 (3.4%) had mild thrombocytosis (platelet
count >450 x109/L). Rest had normal platelet count.
Table-I shows the summary of haematological profile
of patients (n=58).
The
comparison
of
haematological
parameters according to gender was done using
independent sample t test which showed that all
parameters were comparable in both gender groups,
except for Neutrophil-Lymphocyte Ratio (NLR) which
has a significantly higher value in males as compared

to females (p=009), as shown in Table-II. Correlation
of haematological parameters with different
histological subtypes employing ANOVA test is
depicted in Table-III, which expresses that there is
significant statistical difference in terms of WBC,
Absolute Neutrophil Count, Absolute Lymphocyte
Count, NLR and Platelet to Lymphocyte Ratio (PLR)
between the four categories.

Table-I: Haematological parameters in patients.
Haematological Parameters
Reference ranges [11]
WBC (x 109/L)
NEUTROPHIL%
LYMPHOCYTE%
ANC (x 109/L)
ALC(x 109/L)
RBC (x 1012/L)
Hb (g/dl)
HCT (%)
MCV (fl)
MCH (pg)
PLATELET (x 109/L)
RDW (CV %)
NLR
PLR

4.0 – 11.0
45-70
25-40
2.0-7.0
1.0-3.0
4.5-5.5 (M)
3.8-4.8 (F)
13-17 (M)
12-15(F)
40-50% (M)
36-46% (F)
80-100
27-32
150 – 450
11-14
0.78-3.5
36.6-149.1 (M)
43.4-172.6 (F)

Range
4.0-16.6
37.8-83.1
11.3-44.7
2.0-13.3
0.9-3.7
2.31-5.56 (M)
3.70-5.44 (F)
3.8-16.1 (M)
11.0-14.6 (F)
15.5-48.3 (M)
31.0-43.7 (F)
67.1-99.0
16.5-34.0
105-537
11.6-17.0
0.8-7.5
9.5-413.0 (M)
77.5-205.0 (F)

Patients (n=58)
Mean ± SD
8.74 ± 2.68
64.81 ± 10.48
24.95 ± 8.34
5.83 ± 2.38
2.06 ± 0.67
4.50 ± 0.62 (M)
4.51 ± 0.49 (F)
12.77 ± 2.29 (M)
12.83 ± 0.97 (F)
38.48 ± 6.04 (M)
38.32 ± 3.57 (F)
85.40 ± 7.38
28.43 ± 3.08
302.38 ± 88.52
13.42 ± 1.12
3.11 ± 1.66
173.48 ± 90.9 (M)
144.03 ± 37.4 (F)

(WBC: White Blood Cell, ANC: Absolute Neutrophil Count, ALC: Absolute Lymphocyte Count, AMC: Absolute Monocyte Count, AEC: Absolute
Eosinophil Count, RBC: Red Blood Cell, Hb: Hemoglobin, HCT: Hematocrit, MCV: Mean Corpuscular Volume, MCH: Mean Corpuscular
Hemoglobin, CV: Coefficient of Variation, NLR: Neutrophil-Lymphocyte Ratio, PLR: Platelet-Lymphocyte Ratio)

Table-II: Comparison of haematological parameters with respect to gender.
Parameters
Gender
Mean
WBC
Male
9.24
Female
8.02
Neutrophil%
Male
66.74
Female
62.08
Lymphocyte%
Male
23.32
Female
27.25
RBC
Male
4.50
Female
4.51
Hemoglobin
Male
12.77
Female
12.83
Hematocrit
Male
38.48
Female
38.32
MCV
Male
85.57
Female
85.17
MCH
Male
28.33
Female
28.58
Platelet count
Male
305.47
Female
298.00
RDW (Red cell Distribution width)
Male
13.31
Female
13.59
NLR (Neutrophil-lymphocyte ratio)
Male
3.59
PLR (Platelet to lymphocyte ratio)

Female
Male
Female

2.45
173.48
144.03

Std. Deviation
3.09
1.79
11.36
8.59
9.39
6.03
.62
.49
2.29
.97
6.04
3.57
8.58
5.40
3.66
2.05
103.94
62.32
1.22
.96
1.97
.71
90.90
37.45

P value
0.06
0.08
0.07
0.91
0.91
0.89
0.82
0.74
0.75
0.36
0.009
0.09

WBC: White Blood Cell, RBC: Red Blood Cell, MCV: Mean Corpuscular Volume, MCH: Mean Corpuscular Hemoglobin)
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Table-III: Comparison of haematological parameters with respect to histological subtypes.
WBC
RBC
Hb
Platelet count RDW CV%
ANC
ALC

Histological
category

Keratinizing well 8.6±2.2
Differentiated
Keratinizing
8.0±2.4
moderately
differentiated
keratinizing
11.3±3.7
poorly
differentiated
P value
0.01

NLR

PLR

4.4±0.6

12.7±2.3

276.7±103.2

13.3±1.2

5.4±1.8

2.2±0.8

2.7±1.6

130.5±78.9

4.5±.50

12.8±1.3

336.2±55.4

13.3±1.0

5.4±2.2

1.8±0.4

3.1±1.4

193.6±53.2

4.6±.38

12.9±1.1

302.0±80.8

13.9±0.6

8.4±3.4

1.9±0.5

4.7±2.0

187.2±68.1

0.58

0.96

0.06

0.45

0.006

0.04

0.01

0.005

(WBC: White Blood Cell, RBC: Red Blood Cell, Hb: Hemoglobin, RDW CV: CV: Red Cell Distribution Width -Coefficient of Variation, ANC:
Absolute Neutrophil Count, ALC: Absolute Lymphocyte Count, NLR: Neutrophil -Lymphocyte Ratio, PLR: Platelet-Lymphocyte Ratio)

DISCUSSION
Oral cancer is one of the most common
cancers worldwide. Oral Squamous Cell Carcinoma
is the leading oral cavity tumor with various clinical
manifestations, and according to site specificity,
tongue is the commonest site of involvement [12]. In
our study, tongue was the most frequently involved
location (34.5%) followed by mucosa of buccal cavity
(24.1%). In a study, comparable to ours, tongue was
the commonest site (37.1%) then is the buccal
mucosa (30.3%) [13]. It is mostly a disease of the
adult age group, as depicted in our study that mean
age was 56.74 ± 12.68 years; comparable to another
study conducted in our region which showed that
45.6 ± 12.3 years was the mean age of presentation.
14 Males were affected more (58.6%) as compared to
females in our study, similar to another study from
Pakistan which showed a gender distribution of
58.4% males and 41.6% females [13]. The reason is
possibly the higher use of smoking and chewable
tobacco, areca nuts, pan and gutka among males as
compared to females in our society. The
histopathology of cases indicated that majority cases
in our study were histologically graded as keratinizing
well-differentiated. Various prognostic markers and
indices have been described in association with
OSCC. We found that 14(24%) patients were anemic
among whom 09 (64.3%) patients had normocytic,
normochromic anemia, while 5(35.7%) patients had
hypochromic, microcytic anemia. No patient had
macrocytic anemia. Mean MCV of patients was 85.40
± 7.38 fl and mean MCH was 28.4 ± 3.08 pg. In a
study done by Cordella et al [15], 71.4% patients with
oral SCC had normal hemoglobin, 18.5% were mildly
anemic and 10.1% were severely anemic. It was also
demonstrated in their study that anemic patients were
more prone to developing lymph node metastasis (p
= 0.005) and also for tumour recurrence (p = 0.001).
In another study by Anees et al, [16] it was seen that
a much higher percentage i.e., 56.4% of males and
76.0% of female patients were anemic with respect to
Pak J Pathol. 2022; Vol. 33 (3): 88-93.

hemoglobin measurement; also, the RBC count,
hemoglobin and packed cell volume decreased when
tumor size and histopathological grades are
increased (p> 0.05). Nutritional anemia was found to
be the most striking finding in OSCC patients. It was
suggested that the variability in these parameters
may be useful in monitoring treatment progress [17].
In another study, 29% of OSCC patients had
preoperative anemia. Anemic patients with OSCC
had a significantly decreased five-year overall
survival (44%) when they were compared to nonanemic patients (69%) [18]. CBC profile showing
anemia in our study may be contributed by
multifactorial etiology including nutritional anemias,
anemia of chronic disorders secondary to malignancy
or influence by infections, irrespective of size and site
of tumor. In our study, no significant association
between hemoglobin and RBC indices was found
among various histological grades of tumor.
The mean platelet count of patients in our
study was 302.38 ± 88.52 x 109/L. Only two (3.4%)
had mild thrombocytosis (platelet count >450 x109/L).
In a meta-analysis, published in 2018 by Takenaka et
al., an overall conclusion was made that a higher preoperative platelet count was associated with a worse
overall survival in Head and Neck SCC [19].
Activation of platelets is considered to be an
important etiological factor for tumorigenesis and its
metastasis and platelet count and Mean Platelet
Volume (MPV) are considered the chief parameters
for identifying the activation of platelets [20]. In one
study,
the
mean
platelet
count
was
243.93±61.382×109/L, PLR was 127±39.51 (37.73–
252.46) and NLR was 1.92±0.76 (0.53–3.89) [20].
Our study showed no significance in terms of platelet
count in various grades.
Recently, it has been studied that
immunosuppression is one of the leading causes for
the development of tumours in various parts of the
body. NLR is the ratio calculated between the
absolute numbers of neutrophils to lymphocytes in
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the circulating blood. Neutrophilia is considered a
pathological marker for observing the tumor-induced
systemic inflammatory change in contrast to
lymphocytopenia,
which
indicates
immunosuppression. Hence, NLR maintains the
balance between protumoral inflammatory status and
antitumor immune response. Higher value of this ratio
indicates a protumoral status. 21 In our study mean
NLR was 3.11 ± 1.66 and showed significant
association between histological types. (2.72 ± 1.57
in well differentiated, 3.13 ± 1.40 in moderately
differentiated and 4.71 ± 2.01 in poorly differentiated
cases. (P=0.01)). In a study by Phulari et al, [22] the
mean value of absolute neutrophil count was higher
in tumour cases than in control group (P < 0.01). The
mean value of NLR among cases of squamous cell
carcinoma was 2.84, compared to 1.95 in control
group and the difference was statistically significant
(P < 0.001).
NLR along with the other
haematological parameters can be labeled as a
surrogate marker for determining the aggressiveness
of OSCC. This can help in predicting the prognosis of
the disease [22]. A study showed that NLR was found
to be increased in poorer grades of tumor with poorly
differentiated cases having a median of 2.9 [23].
Fang et al [24] also analyzed the data taken from
OSCC patients and reported a significant correlation
of elevated NLR with pathological stage and tumor
depth along with disease-free and overall survival.
We found in our study that mean TLC was
8.74 ± 2.68 x 109/L. TLC increased significantly
between different grades of tumor. In contrast
another study concluded that WBC count is not a
prognostic factor for determining the aggressive
potential of tumour. White blood cell count is highly
variable as it is dependent on various factors. It is
elevated in stress and infectious state and in
presence of chronic irritative compounds like smoking
[25]. Similar to this, another researcher found that the
patients did not show any significant change in the
white blood cell count as shown by leukogram values
[26]. OSCC may have compromised the dental
hygiene of patients leading to repeated infections as
predicted well by raised WBC count. As no follow up
of patients was done so no association between
raised leucocyte count and lymph node metastases
was established in our study.
Limitations of study were that we only studied
the lab-based one-time CBC profile in OSCC
patients, further clinical work-up and follow-up after
treatment was not observed to determine the
influence of these parameters on clinical stage and
overall survival of patients.
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CONCLUSION
Our study showed that TLC, ANC, ALC, NLR
and PLR vary significantly as we go from well to
poorly differentiated keratinizing OSCC. Thus, the
pre-surgical haematological profile holds many
prognostic indicators, which may help in predicting
the histological differentiation of tumor, the course of
illness, treatment response and overall survival.
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