Journal of Pharmaceutical Research International

33(63B): 391-398, 2021; Article no.JPRI1.81801

ISSN: 2456-9119

(Past name: British Journal of Pharmaceutical Research, Past ISSN: 2231-2919,
NLM ID: 101631759)

Analysis of Hemoglobin Levels among Oral Cancer
Patients: An Institutional Study

Karishma Desai 2, Pratibha Ramani ®" and Deepak Pandiar °

® Saveetha Dental College and Hospitals, Saveetha Institute of Medical and Technical Sciences
[SIMATS], Saveetha University, Chennai-600077, Tamil Nadu, India.

® Department of Oral Pathology, Saveetha Dental College and Hospitals, Saveetha Institute of Medical
and Technical Sciences [SIMATS], Saveetha University, Chennai-600077, India.

Authors’ contributions

This work was carried out in collaboration among all authors. All authors read and approved the final
manuscript.

Article Information
DOI: 10.9734/JPR1/2021/v33i63B35839

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,
peer review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/81801

Received 22 October 2021
Accepted 26 December 2021
Published 29 December 2021

Original Research Article

ABSTRACT

Background: Oral squamous cell carcinoma (OSCC) is one of the most common types of cancer
worldwide. It is estimated that approximately half of all the tumors affecting the head and neck
region commonly affect the oral cavity. Premalignant lesions can manifest as leukoplakia,
erythroplakia, keratosis or even oral candidiasis. Hemoglobin (Hb) is a protein contained in the red
blood cells of the body and plays an important role in delivery of oxygen to the tissues. A sufficient
level of Hemoglobin is required to maintain oxygenation of the tissues. Anemia is defined as a
reduction in hemoglobin levels below the lower limit pertaining to a particular age group. Treating
anemia by increasing the levels of hemoglobin has proven to increase the quality of life of cancer
patients. The aim of the present study is to analyze the Hb level in OSCC patients attending our
institution.

Materials and Methods: The present retrospective institutional study was conducted after
obtaining ethical clearance from the Institutional Ethical Approval Board to access patient records
and data. A total of 5, 00,000 case sheets were analyzed from June 2019 to February 2021.
Suitable inclusion and exclusion criteria were applied and case sheets were shortlisted. The data
were entered in MS Excel spreadsheet and further statistical analysis was carried out using SPSS.
All results were displayed as graphs and pie charts.

Results: 64 cases of OSCC were included in the present study with a male predominance. 45% of
the study population had a level between 9-11 mg/dl. 60.3% of the population belonged to the age
group of 50 and above.
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cancer patients.

Conclusion: Anemia in cancer can be precipitated due to various factors. It can be caused or
exacerbated by the cancer itself due to immunosuppression or due to chemotherapy. Anemia can
also be pre existing due to underlying conditions. It was found that hemoglobin levels are found to
be higher in males and higher in ages 50+ when compared to ages 30-40. Low levels of
hemoglobin and anemic conditions in oral cancer patients can cause excessive fatigue and can
significantly affect quality of life and hence, hemoglobin therapy is widely administered to oral

Keywords: Anemia; hemoglobin; oral cancer; squamous cell carcinoma; quality of life; novel analysis;

innovation.
1. INTRODUCTION

Oral Squamous Cell Carcinoma, is one of the
most common types of cancer worldwide. It is
estimated that approximately half of all the
tumours affecting the head and neck region
commonly affect the oral cavity [1]. OSCC is an
important health issue with a wide spectrum of
etiologies [2]. Common factors predisposing to
oral cancer include tobacco use, smoking, betel
quid chewing, use of alcohol, viral or fungal
infections and there are various causes that
cannot be determined. Smokers are more prone
to developing these cancers when compared to
non-smokers [3]. Premalignant lesions can
manifest as leukoplakia, erythroplakia, keratosis
or even oral candidiasis. Most common
presenting features of oral cancers are painless
ulcers, white patches, painful lumps with irregular
margins, inability to open the mouth normally
[4,5].

Hemoglobin (Hb) is the protein that is contained
within the red blood cells of the body.
Hemoglobin plays an important role in delivery of
oxygen to the tissues. A sufficient level of
Hemoglobin is required to maintain oxygenation
of the tissues [6]. Hemoglobin is considered to be
one of the most intriguing topics to study about
given its complex roles and essential functions in
the human body [7]. Emphasising more on its
structure, Iron atoms of the hemoglobin combine
with protoporphyrin to form haem groups which
help in oxygen transport [8-10] Our team has
extensive knowledge and research experience
that has translated into high quality publications
[11-30].

Anemia is a very common finding in cancer
patients. Hemoglobin levels in oral cancer can
relate to the quality of life of the patient [31,32].
Anemia is defined as a reduction in hemoglobin
levels below the lower limit pertaining to a
particular age group. Anemia of chronic disease
refers to anemia that occurs alongside chronic

infections and inflammations despite of adequate
body iron stores. Anemia is seen in chronic
dental diseases such as Periodontitis [33].
Anemia can also be inherited such as in
Fanconi’s anemia and can progressively lead to
carcinoma [34]. Presence of anemia elicits a
poor prognostic factor, and may also cause a
negative effect on quality of life of the patient due
to cancer induced fatigue [35,36]. In patients
undergoing chemotherapy treatment, the
chances of inducing anemia is higher than 90%
[37]. Treating the anemia, by increasing the
levels of hemoglobin has proven to increase
quality of life of the cancer patients [38]. The aim
of this study was to analyse the hemoglobin
levels among oral cancer patients.

2. MATERIALS AND METHODS

This study is a retrospective study conducted in a
university setting. A total of 5,00,000 case sheets
were analysed from June 2019 to February
2021.Suitable inclusion and exclusion criteria
were applied and case sheets were shortlisted.
All oral cancer patients and Hemoglobin levels
were included. Incomplete records and
insufficient data were excluded from the study.
Since this study is conducted within a university
setting, it has a low external validity and a high
internal validity. All data was tabulated using MS
Excel. This data was then exported to IBM SPSS
Software Version 23 (Chicago) for final statistical
analysis. Descriptive statistics and Chi-square
testing was done to draw a comparison between
the hemoglobin levels. All the data obtained after
analysis was represented in the form of graphs
and pie charts.

3. RESULTS AND DISCUSSION

In total 64 OSCC cases were included in the
present study out of which 81.2% were males
(n=52) and remaining 12 were females with a
definitive male preponderance (M:F::4.3:1). All
the results obtained were presented as pie charts
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and bar graphs. In Fig. 1, Hemoglobin levels of
the oral cancer patients are depicted. 45% of the
population had a level between 9-11 mg/dl.
About 60.3% of the population belonged to the
age group of 50 and above.

Anemia is a very common finding in cancer
patients and is a frequent complication of
chemotherapy. The intense immunosuppressive
treatment in cancer therapy leads to a drop in
hemoglobin levels in general. Anemia can be
taken up as one of the many adverse prognostic
factors in cancer patients.

We found a definitive male predilection which is
similar to previous studies [39]. It was found that
the maximum number of cases were aged 50
years and above and the majority (45%) had a
Hb value between 9-11 mg/dl. In contrast to
previous studies, a male predominance was
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seen [40]. Mean Hb levels in males with OSCC
have been found to be 11.25 + 1.63, which was
comparatively higher than Hb values in females
(10.77 £ 1.71).

A study done by Osterborg A et al, [41] showed a
direct correlation between quality of life and level
of Hemoglobin. It showed that as Hemoglobin
levels increased during chemotherapy, quality of
life was improved. Transfusion of packed RBCs
aims to increase the level of hemoglobin and is
commonly used along with cancer therapy so as
to avoid anemic conditions leading to fatigue and
other complications [31]. Low hemaoglobin levels
are associated with poorer overall quality of life,
greater fatigue and other complications. Some
interventions that can be done to reverse fatigue
and other anemia interlinked symptoms should
be employed so as to have a positive effect on
the quality of life of the patient [42,43].
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Fig. 1. shows a bar chart depicting the Hemoglobin levels of the oral cancer patients. 12.24%
of patients had a Hb level upto 8 mg/dl (red), 44.9% had a level of 9-11 mg/dl (purple), 30.61%
had Hb levels between 12-13 mg/dl (blue) and 12.24% had a Hb level higher than 14 mg/dl
(yellow)
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Fig. 2 shows a bar chart depicting the age of the oral cancer patients. 7.94% of the population
belonged to the age group between 20 to 40 years, 31.75% of the population were between the
ages of 41 to 50. A majority of the population (60.32%) belonged to the age group of more than

50 years
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Fig. 3. Shows a bar graph depicting a comparison between age of the patient and their
hemoglobin levels and number of patients. X axis represents Hemoglobin level of the patient
and Y axis represents number of the patients. It can be seen that across the age groups, 20-22
% of the population had Hb levels between 9-11 mg/dl. Pearson’s Chi-Square testing was done
and the value was found to be 2.889 and P value was found to be 0.823 hence, not significant.
Orange represents patients aged between 41-50 years. Blue represents patients amongst the
age group of 20 to 40 years and Yellow represents the patients more than 50 years of age
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Fig. 4. Shows bar graphs representing a comparison between gender of the patient and their
hemoglobin levels. The X axis represents Gender and the Y axis represents the number of the
patients. This graph reveals that among females, none had Hb levels more than 14 mg/dl, while
12.24% of males had Hb levels more than 14 mg/dl. Pearson Chi-Square testing was done and

the value was found to be 5.709, P value was 0.127, hence considered not significant. Red
represents Hb level upto 8 mg/dl, Purple represents Hb levels between 9-11 mg/dl, Blue
represents Hb levels between 12-13 mg/dl and Yellow represents Hb levels more than 14 mg/dl

There are however some inherent limitations of
the study. The results of this study cannot be
generalised to the whole population as many
patients may be lost to other hospitals and
private practitioners. However, it does provide a
baseline data for further studies. Also other
parameters such as MCV, MCHC could not be
included in this study.

4. CONCLUSION

Anemia in cancer can be precipitated due to
various factors. It can be caused or exacerbated
by the cancer itself due to immunosuppression or
due to chemotherapy. Anemia can also be pre
existing due to underlying conditions. Anemia
can be considered as an adverse prognostic
factor in such patients. A low level of Hemoglobin
can directly impair the quality of life of the
patient. In this study, an association was drawn
between the hemoglobin levels and the cancer
patient within the University. From the graphs

obtained, it can be concluded that hemoglobin
levels are found to be higher in males and higher
in ages 50+ when compared to ages 30-40. Low
levels of hemoglobin and anemic conditions in
oral cancer patients can cause excessive fatigue
and can significantly affect quality of life
and hence, hemoglobin therapy is widely
administered to oral cancer patients.
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