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ABSTRACT

Cancer is a cellular change caused by uncontrolled cell growth and division. This disease develops from the growth of abnormal cells 
that have the potential to invade or spread to other parts of the body. This study’s goal was to determine how blood parameters, such 
as mean corpuscular volume, mean corpuscular hemoglobin (MCH), and MCH concentration, relate to one another. White, red blood 
cells, hemoglobin and other kind of cancer. Breast cancer, thyroid gland cancer, ovarian cancer, testicular cancer, brain tumors as well as 
other types of cancer are based on the cell of the tissue found on or in the body. Each of these cancers is accompanied by different health 
problems that put the patient’s life at risk. To perform a complete blood count (CBC) before and after cancer diagnosis, as abnormalities in 
the body can cause an increase or decrease in blood components, depending on the cancer type, the patient’s physiological mechanisms, 
and the structural component. Since the CBC test belongs to hematology, drawing a blood sample and putting it into the anticoagulant 
tube for testing were preferred. In this study, the blood components of almost all patients were normal except for a few of them which 
may be due to other medical and biological factors. The aim of the study was to see if there is a significant relationship between blood 
parameters and cancer types.
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INTRODUCTION

Cancer is a disease that causes deaths worldwide. The 
increasing risk of cancer disease can be accounted for 
by elements such as a longer life expectancy and social, 

economic, and population growth.[1,2] Breast cancer originates 
from the breast tissue, typically from the lining or lobules of 
milk ducts.[3] Thyroid cancer is a type of cancer that affects 
the endocrine system.[4] There are two different forms of 
thyroid cancer. Papillary thyroid cancer and follicular thyroid 
cancer are both differentiated thyroid cancer that arise from 
thyroid follicle cells. Medullary thyroid cancer the third form 
of thyroid cancer, develops from parafollicular C-cells. The 
last type of thyroid cancer, which is anaplastic thyroid cancer, 
is a lethal form of the disease that can distinguish over time 
and occurs from de novo.[5] Epithelial ovarian cancer causes 
gynecological cancer-associated deaths.[6] Ovarian carcinoma 
can develop in one of three ways which include the surface 
of the ovary, the fallopian tube that connects the uterus to the 

fallopian, and the peritoneal cavity lined by mesothelium,[7] 
whereas colon cancer develops when malignant tumors form 
in the colon tissue. It is one of the most commonly diagnosed 
cancers and one of the main causes of death.[8] Prostate cancer 
is the second most commonly diagnosed cancer in men after 
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lung cancer.[9] Brain tumor is the most terrible type of cancer. 
It caused many deaths among children and adults during the 
past years.[10] The tumor affects and damages the healthy 
tissues of the brain or intensifies intracranial pressure.[11] 
Testicular cancer is the most common solid tumor in men over 
the age of 15–40 years. It is extremely aneuploidy, with the 
iso-chromosome 12p being the most common chromosomal 
abnormality.[12] Ewing’s sarcoma, a small round cell tumor, 
usually develops in the bones of children and teenagers but 
may also occur in soft tissue. Ewing’s disease develops quickly, 
and within a few weeks, the skeletal lesion transforms into 
massive tumors that develop in soft tissue.[14]

MATERIALS AND METHODS

After diagnosing patients with cancer, a complete blood 
count (CBC) examination is required for further diagnoses of 
diseases, such as leukemia, anemia, and other hematological 
diseases.[15] There were two stages of the CBC test such as the 
phlebotomy technique followed using the blood sample in the 
CBC instruments. Phlebotomy, in a so-called venipuncture, 
a blood sample is taken by puncturing a vein and collected 
in EDTA tube. This was the medical procedure to withdraw 
the blood sample. This study involved collecting data about 
a hundred patients diagnosed with cancer. The patients 
consisted of those with cancer of various types such as breast 
(30 samples), colon (15 samples), thyroid gland (15 Samples), 
ovarian (20 samples), and prostate cancer (20 samples). 
They received treatments at Kalar Hospital in Sulaimaniyah, 
Kurdistan Region, Iraq. Data for each patient for this study 
were collected by an oncologist at the above hospital statistics 
department.

RESULTS

The variations in blood parameters of patients with cancer of 
various types are illustrated in the following figures.

The highest mean white blood cell (WBC) count was seen in 
patients with breast cancer 7.3, prostate cancer 7.18, and ovarian 
cancer 6.6. The mean WBC count was lower (5.4) in patients 
with colon cancer compared to 5.56 in patients with thyroid 
gland cancer. However, the standard rate was 4.5–11 (Fig. 1).

The highest and lowest mean red blood cell (RBC) counts 
were observed in patients with thyroid gland cancer (5) and 
prostate cancer (3.5), respectively. The same mean (4.5) RBC 
count was shown in patients with colon cancer and ovarian 
cancer. The mean RBC count in patients with breast cancer 
was 4, which was slightly higher than that of patients with 
prostate cancer. However, the standard rate was 4–5 (Fig. 2).

The highest mean hemoglobin (HGB) count (14) was in 
patients with thyroid gland cancer and ovarian cancer, followed 
by 13 and 11 in patients with colon cancer and breast cancer, 
respectively. Patients with prostate cancer had the lowest mean 
HGB count (10). The standard rate was 12–15.5 (Fig. 3).

Patients with ovarian cancer, colon cancer, thyroid gland 
cancer, and breast cancer presented normal mean corpuscular 
volume (MCV), mean corpuscular hemoglobin (MCH), and 
MCH concentration (MCHC) rates, indicating these types of 
cancer normally do not affect MCV, MCH, and MCHC (Fig. 4)

Figure 1: The mean white blood cell count in patients with cancer 
of various types

The WBC, RBC, and HGB rates were normal in all patients 
with ovarian cancer, colon cancer, thyroid gland cancer, and 
breast cancer. This finding indicates these types of cancer do 
not normally affect WBC, RBC, and HGB (Fig. 5).

Each of the patients with ovarian cancer, breast cancer, and 
thyroid cancer had normal levels of platelets. On the other hand, 
patients with colon cancer had the lowest levels of platelets in 
comparison to patients with other types of cancer (Fig. 6).

DISCUSSION

Early prognosis of tumors in the body, especially in relation 
to early detection of oncological diseases, is a popular issue. 

Figure 2: The mean red blood cell count in patients with cancer of 
various types

Figure 3: The mean hemoglobin count in patients with cancer of 
various types
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The CBC test was administered to patients diagnosed with 
cancer of various types (e.g., prostate cancer, ovarian cancer, 
thyroid cancer, colon cancer, and breast cancer). The results 
of this study displayed average WBC rates in all patients with 
cancer of various types, with the exception of one breast 
cancer patient who had a high rate of WBC. These results are 
consistent with previous study findings.[13,14] Other studies 
showed that, using the CBC profiles to measure a patient’s 
risk of health outcomes may indicate different infections or 
leukemia.[16] The rates of RBC were normal in all patients 
with cancer of various types except one breast cancer patient 
who had a very low rate of RBC, which indicate some vitamin 
deficiency or anemia. According to prior studies conducted 

in 2020, patients are rated based on quantitative changes 
in blood parameters related to the body’s response to stress 
caused by malignant tumors.[17] The results of this study also 
demonstrated that the rates of HGB were almost normal, and 
there was no association between bleeding and cancer type. 
These results are in line with the findings of the previous 
study.[18,19] However, some patients had low rates which may 
signify anemia. In addition, MCHC rates were normal in all 
patients with cancer of various types.[20,21]

CONCLUSION

CBC is a well-known laboratory technique that measures the 
levels of various blood parameters to predict and diagnose 
a wide range of disorders and infections. Cancer is a lethal 
disease caused by irregular cell division and development. The 
findings of this study revealed that all patients with ovarian 
cancer, thyroid cancer, breast cancer, and colon cancer had 
normal levels of WBCs, RBCs, and HGB. Furthermore, the MCV, 
MCH, and MCHC rates were normal in all patients with cancer 
of the same type. The platelet levels were also normal in breast 
cancer, thyroid gland cancer, and ovarian cancer patients. On 
the other hand, colon cancer patients exhibited low platelet 
levels. Based on the results of this study, it was suggested that 
the CBC test does not accurately diagnose cancer.
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