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experience in Iraq
Salah Qadir Mahmood, Bakhtyar Kamal Talabany1, Najmaddin S.H. Khoshnaw2,3, 
Taib Hamasoor4,5, Zahir Salih Hussein6, Mohammad Hassan7

Abstract:
BACKGROUND: Radiotherapy is important for the treatment of cancer but it is not without side 
effects on the human body like lethal effects on blood cells. This study aimed to estimate the effect 
of radiotherapy on blood parameters in cancer patients.
PATIENTS AND METHODS: One hundred and two patients from Zhianawa Hospital in Sulaymaniyah 
Province, Iraq, were included in this study from July 2022 to October 2022. The blood samples were 
collected for blood analysis and the information of participants was taken through a detailed questionnaire.
RESULTS: Out of the 102 patients, 61 (59.8%) females and 41 (40.2%) males, the median age was 
50.1 years ± 17.02 years. Forty‑nine (48%) of studied patients were in Stage 4 and the most common 
cancer was breast cancer accounting for 43 (42.2%). We found a statistically significant (P < 0.05) 
reduction in total white blood cell (WBC) count, red blood cell (RBC) count, hemoglobin, and platelet 
counts, but regarding neutrophils, the reduction was statistically not significant (P = 0.343). Doses 
of radiotherapy and more advanced stages of cancer affect the degree of the reduction of blood 
counts and it can be seen in different ages. The cell drop was significantly lower in younger patients, 
aged <60 years as related to the curative intent in those age groups.
CONCLUSION: The results suggest that radiotherapy has a potential effect on circulating WBCs, RBC 
counts, and platelets, but not neutrophils and it is related to the stage of cancer and age of the patients.
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Introduction

Ionizing radiation (IR) has an important 
role in both the diagnosis and treatment 

of different diseases.[1] Radiation as a source 
of energy emissions such as gamma rays, 
X-rays, and charged particles is useful for 
the treatment of cancer.[2]

X-ray imaging is the most common IR used for 
that purpose in the form of nuclear medicine 
and computed tomography (scans).[1]

Radiotherapy through using IR becomes 
one of the most important ways to fight 
cancer by killing cancer cells.[3,4] The 
radiation dose is depending on the type 
of cancer and the tissue around the cancer 
area because of the differences in their 
tolerance.[5] The adverse effect of radiation 
on noncancer cells promotes cell damage 
at the molecular level.[6] The cell can repair 
most of the damage, but the problem occurs 
in misrepaired DNA damage because it 
causes genomic instability and thus may 
induce cancer after many years. Due to 
existing faster proliferation in tumor 
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cells, they are more susceptible to DNA damage due 
to radiation because the cells are growing faster than 
surrounding normal tissues.[5]

The bone marrow is very sensitive to radiation and 
radiation therapy causes a significant decline in white 
blood cells (WBCs) and platelet counts that way it is 
important to monitor complete blood count to follow the 
patient’s during treatment.[7] Radioprotective compounds 
for patients and department staff are necessary during 
clinical radiotherapy.[8]

Radiotherapy despite of it is hematological toxicities, 
because of its beneficial effect for the treatment of cancers 
should not be used as an excuse to stop radiotherapy, 
especially low doses of therapeutic radiation.[9] The 
extent of side effects of radiotherapy depends on the 
type of tissues treated, their radiosensitivity, and the 
dose delivered.[10] Radiation therapy’s side effects could 
be acute or chronic.[11-13] This study aims to evaluate the 
changes in blood parameters during treatment with 
radiotherapy with or without chemotherapy in different 
types of cancers.

Patients and Methods

Study design and sampling
This is a prospective study done on 102 cancer 
patients treated at Zhianawa Radiotherapy Center at 
Sulaymaniyah city, who were suffering from different 
types of cancers (breast cancer, gastrointestinal 
tract (GIT), metastasis bone cancer, prostate, sarcoma, 
lung cancer, lymphoma, brain, cervix, head and 
neck, and skin cancer). All patients were treated with 
three-dimensional conformal radiation therapy as part 
of planning radiotherapy. Patients were treated with 
a total dose of centigrade (cGy), using a radiotherapy 
machine (model: Elekta Synergy) between July 4, 2021, 
and October 25, 2021.

For all patients, hematologic tests were performed 
before the start of the treatment and at the end of 
radiation treatment. The parameters were measured 
by a hematological analyzer (Sysmex-XN-350, compact 
5-part differential analyzer, Germany).

The inclusion criteria were any cancer patients from 
Sulaymaniyah city of different ages who attended the 
Zheanawa Radiotherapy Center.

Statistical analysis
The statistical calculations were performed using 
the Statistical Package for the Social Sciences (SPSS) 
version 25 (SPSS 25, IBM Company, Chicago, IL, USA). 
Descriptive data, frequency, mean, and standard 
deviation (SD) were used. A paired t-test was used for 

categorical data. P < 0.05 was regarded as statistically 
significant.

Ethical consideration
The study was conducted by the ethical principles that 
have their origin in the Declaration of Helsinki. The 
study was approved by the ethical committee of the 
Technical College of Health and the agreement of the 
Sulaymaniyah General Directorate of Health. Consent 
was taken from patients and their parents if the patient 
was younger than 18 years old. Confidentiality of the 
information was maintained and the privacy of the 
patients was kept ethically.

Results

Out of the 102 patients who received radiotherapy 
at Zhianawa radiotherapy center, 61 (59.8%) were 
female, and 41 (40.2%) were male, the median age was 
50.1 years SD ± 17.02 years. The male-to-female ratio was 
0.67/1. About 21 (20.6%) of cases were smokers. About 
49 (48%) patients have Stage 4 cancers, 46 (45%) patients 
have Stage 3, and only 7 (6.9%) patients have Stage 2 
diseases [Table 1]. The most common cancer in the studied 
population was breast cancer, 43 (42.2%). Metastatic bone 
and prostate cancers were the second-most common 
cancers accounting for 9 (8.8%) [Table 2].

The WBCs were analyzed to see the difference between 
their number in pre- and postexposure to radiotherapy. 
The mean differences were compared using a paired 
t-test. The results showed a positive P value in total WBC 
count, red blood cell (RBC) count, hemoglobin (HB), and 
platelet counts. The study showed a reduction in former 
blood counts with a significant P value. While there was 
a reduction in neutrophils after the radiotherapy but its 
statistically not significant, P = 0.343 [Table 3].

Different doses of radiotherapy affect the degree of 
the reduction of blood counts and it was found to give 
different means but statistically not significant in those 
who took < or > doses than 6000 cGy [Table 4].

The effect can be seen in different ages. The result showed 
that the drop in blood count was significantly lower in 

Table 1: The demographic data of the studied group 
of patients
Variables Categories Frequency (%)
Gender Female 61 (59.8)

Male 41 (40.2)
Smoking No 81 (79.4)

Yes 21 (20.6)
Cancer stage II 7 (6.9)

III 46 (45.1)
I 49 (48.0)



Mahmood, et al.: Radiotherapy effects on blood parameters

92 Iraqi Journal of Hematology - Volume 13, Issue 1, January-June 2024

younger ages (<60 years) as related to the curative intent 
in younger ages in comparison to elderly people in both 
RBC and WBC levels [Table 5].

A significant relation was found between the stage of 
cancer and lower level of blood counts including total 
WBC, neutrophil count, basophils count, RBC, HB, 
hematocrit, mean corpuscular hemoglobin (MCH), and 
red cell distribution width (RDW), especially in Stage 4 
disease as shown in Table 6.

Discussion

Radiation is a physical form of treatment that damages 
any tissue in its path, its selectivity for cancer cells may be 
due to defects in a cancer cell’s ability to repair sublethal 
DNA and other damage.[14]

IR is sometimes the single best treatment for cancer 
stopping it from spreading as it can provide a cure or 
control of the disease.[15] However, while having a central 
role in cancer therapeutics; it injures as well normal cells 
by damaging their genetic material as DNA which is the 
principal target for the biological effects of IR.[16]

The indirect interaction of IR leads to hydrolysis of water 
molecules resulting in hydrogen and a hydroxyl free 
radical molecule.[17]

In the present study, there is a statistically significant 
association between radiotherapy and the reduction 
in blood parameters such as total WBC count, RBC 
count, HB, and platelet counts, the results are similar 
another study reported by Wersal, et al., whereas in a 
study done by Yang et al. blood parameters decreased 
except HB.[18,19]

It has been shown in many studies that changes occur in 
blood parameters when blood is exposed to high doses 
of X-rays such as those of RBCs, WBCs, and platelets.[20] 
In a recent study, we demonstrated that the relationship 
between the dose of radiotherapy and the degree of the 
reduction of blood counts was found to give different 
means but statistically not significant in those who took 
less or higher doses than 6000 cGy.

Furthermore, the study showed a statistically significant 
lower blood count in those younger ages <60 years 
as related to the curative intent in younger ages in 
comparison to elderly people in both RBC and WBC 
levels. Hence, the effect is higher at younger ages.

The stage of cancer has a critical role in the change. We 
find a significant relationship between the stage of cancer 
and lower level of blood counts including total WBC, 
neutrophil count, basophils count, RBC, HB, hematocrit, 

Table 3: Pre‑ and post‑exposure mean differences 
were analyzed using paired t‑test
Categories Mean difference±SD 95% CI P
WBC 1.36±2.06 0.95–1.76 ≤0.001
NEU 8.62±79.26 −26.60–9.37 0.343
RBC 0.10±0.39 0.02–0.18 0.011
HB 0.45±1.08 0.23–0.66 ≤0.001
PLT 18.7±93.8 0.18–37.2 0.048
WBC=White blood cell, RBC=Red blood cell, NEU=Neutrophil, PLT=Platelet, 
HB=Hemoglobin, CI=Confidence interval, SD=Standard deviation

Table 4: Relationship between the doses of 
radiotherapy and blood counts
Categories TDE <6000 P TDE ≥6000 P
WBC‑pre 6.9 ≤0.001 6.9 0.012
WBC‑post 5.6 5.3
NEU‑pre 4.5 0.047 4.1 0.861
NEU‑post 4.1 4
RBC‑pre 4.4 0.7 4.4 0.033
RBC‑post 4.3 4.1
HB‑pre 12.1 ≤0.001 12.4 0.024
HB‑post 11.7 11.8
PLT‑pre 270.9 0.76 246.7 0.351
PLT‑post 252.4 228.4
TDE=Total radiotherapy dose exposure, WBC=White blood cell, RBC=Red 
blood cell, NEU=Neutrophil, PLT=Platelet, HB=Hemoglobin

Table 5: The relation of blood counts with age after 
radiotherapy
Categories Age <60 years P Age ≥60 years P
WBC‑pre 6.9 ≤0.001 7 0.091
WBC‑post 5.2 6.5
NEU‑pre 4.4 0.053 4.6 0.7
NEU‑post 3.9 4.4
RBC‑pre 4.4 0.042 4.3 0.08
RBC‑post 4.3 4.2
HB‑pre 12.1 0.002 12.3 0.003
HB‑post 11.6 11.8
PLT‑pre 267.9 0.101 269.3 0.252
PLT‑post 248.4 251.8
WBC=White blood cell, RBC=Red blood cell, NEU=Neutrophil, PLT=Platelet, 
HB=Hemoglobin

Table 2: The frequency and percentage of the 
different types of cancer in the studied group of 
patients who underwent radiotherapy
Type of cancer n (%)
Breast cancer 43 (42.2)
GIT 17 (15.6)
Bone metastasis 9 (8.8)
Prostate 9 (8.8)
Sarcoma 6 (5.9)
Lung cancer 5 (4.9)
Lymphoma 4 (3.9)
Brain (whole brain) 3 (2.9)
Cervix 2 (2)
Head and neck 5 (4.9)
Skin cancer 2 (2)
GIT: Gastrointestinal tract
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MCH, and RDW, especially in Stage 4 disease, the same 
results were obtained in other studies.[21]

Conclusion

In summary, the study showed that the radiotherapy 
treatment has effects on blood counts, and the effects 
related to the stage of cancer and age of the patient. 
Curative intent in younger ages has more effects on 
lowering blood counts in comparison with the elderly 
with more palliative plans in the latter. Finally, this study 
is important to check the blood parameters before giving 
radiotherapy and after radiotherapy to help patients live 
with a better quality of life.
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