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ABSTRACT 

Introduction: Blood disorders such as anemia, leukopenia, and thrombocytopenia are common in 

urological cancer patients undergoing chemotherapy. This study aims to compare the incidence of 

blood disorders between patients with bladder cancer, testicular cancer, prostate cancer, and penile 

cancer who undergo chemotherapy at Dr. Pirngadi Hospital Medan City. Methods: This study 

used a retrospective design with comparative analysis. Data were taken from the medical records 

of patients who underwent chemotherapy during the 2019-2023 period. The sample consisted of 

72 patients, namely 50 bladder cancer patients, 10 testicular cancer patients, 7 prostate cancer 

patients, and 5 penile cancer patients. Data were analyzed using descriptive statistical tests and 

analysis. Kruskal-Wallis Test. Results: showed that a decrease in hemoglobin was the most 

common blood disorder, especially in penile (100%) and bladder (84.6%) cancers. Leukopenia is 

rare, while leukocytosis is more commonly found, especially in penile cancer (60%). Platelet 

disorders were dominant in bladder cancer, with a decrease and increase of 12.8% each. The 

Kruskal-Wallis test showed no significant difference in the decrease in hemoglobin, leukocytes, 

or platelets between types of urological cancer (p > 0.05), except for an increase in hemoglobin 

which showed a significant difference (p < 0.05). Conclusions: there was no significant difference 

in blood disorders between types of urological cancer, although haematological monitoring 

remains important to prevent chemotherapy complications. 

Keywords: Blood disorders, urological cancer, chemotherapy 

 

INTRODUCTION 

Urological cancers are a group of 

malignant diseases that attack the urinary 

system and male reproductive organs, 

including cancers of the prostate, bladder, 

kidneys, testicles, and penis. Prostate cancer 

mailto:s.nanda1112002@gmail.com


Vol 7 No 3 August 2026   

   

    

   E-ISSN:2722-0877 

 
 

 

JOURNAL IMPLEMENTS HUSADA 

Jurnal.umsu.ac.id/index.php/JIH 

   196 

is the second most common type of cancer in 

the world, with about 1.4 million new cases 

each year. Bladder cancer is also significant, 

with 573,000 new cases and 213,000 deaths 

worldwide in 2020.1 Testicular cancer is the 

main tumor that appears in young men, with 

an incidence of 3-11 cases per 100,000 men 

per year.2 Prostate cancer is one of the most 

common cancers in men globally, with 1.41 

million new cases and 375,304 deaths in 

2020, accounting for 14.1% of all new 

cancer cases in men.3 Meanwhile, penile 

cancer, although less common, has an age-

adjusted incidence rate (ASIR) of 0.8 per 

100,000 population, with 36,068 new cases, 

and caused 13,211 deaths worldwide, with 

an age-adjusted mortality rate (ASMR) of 

0.29 per 100,000 population in the same 

year. 4 

The pathophysiology of each type of 

urological cancer shows complexity due to 

the presence of genetic changes and specific 

biological mechanisms. Prostate cancer 

begins with an intraepithelial neoplasia of 

the prostate (PIN) that can progress to 

adenocarcinoma, triggered by hormonal and 

genetic factors. 5,6,7 Bladder cancer generally 

originates in the urothelium with mutations 

in certain genes, spreading from the non-

invasive stage to invasion into deeper 

tissues. 1 Testicular cancer develops from 

undifferentiated germ cells, with risk factors 

such as cryptorchidism playing a role in 

malignant transformation. 8 Penile cancer, 

which is mostly squamous cell carcinoma, is 

linked to HPV infection, inflammatory 

conditions, and poor genital hygiene.9,10 

Each of these types of cancer requires a 

different approach to diagnosis and 

treatment based on its stage and biological 

characteristics.  

Chemotherapy is an important method 

for the management of urological cancer, 

designed to destroy rapidly dividing cancer 

cells, but it can also affect healthy cells, 

including blood cells. Some of the 

commonly used chemotherapy regimens are 

Gemcitabine, Cisplatin, Etoposide, 

Bleomycin, Docetaxel, and Methotrexate. 

Gemcitabine and Cisplatin work by 

inhibiting DNA synthesis as well as forming 

cross-links that interfere with cell 

replication, while Etoposide and Bleomycin 

trigger DNA damage that induces cancer cell 

apoptosis.11,12  Docetaxel interferes with the 

function of microtubules, inhibiting mitosis, 

whereas Methotrexate acts as a folate 

antagonist, inhibiting the synthesis of 

purines and pyrimidines that are essential for 

DNA replication. 13,14,15,16 

Common side effects of these various 

chemotherapy regimens include 

myelosuppression, which can lead to 

anemia, leukopenia, and thrombocytopenia. 

Anemia can be the result of decreased red 

blood cell production, while leukopenia 

increases the risk of infection, and 

thrombocytopenia contributes to increased 

bleeding. 17 
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Blood, as a vital component, plays a role 

in various bodily functions, including the 

transport of oxygen through red blood cells 

and protection against infection by white 

blood cells. Hematopoiesis, the process of 

blood cell formation in the bone marrow, 

involves hematopoietic stem cells (HSCs) 

that differentiate into different types of 

blood cells. This process is controlled by 

growth factors and interactions with cellular 

niches that support the proliferation and 

differentiation of HSCs into red blood cells, 

platelets, and leukocytes. Disorders in 

hematopoiesis can affect overall health, 

causing serious hematologic problems. 18,19 

The pathophysiology of blood disorders 

due to chemotherapy involves 

myelosuppression, in which the use of 

cytotoxic agents can inhibit the production 

of blood cells in the bone marrow. This 

dysfunction leads to a decrease in the 

number of red blood cells, white blood cells, 

and platelets, resulting in anemia, 

leukopenia, and thrombocytopenia.20 In 

addition, the toxicity of chemotherapy can 

induce difficulties in the regulation of the 

factors involved in hematopoiesis, 

exacerbating the risk of infection and 

bleeding. These disorders create additional 

challenges in the management of cancer 

patients, requiring extra attention to support 

the patient's hematological and overall 

health during the treatment journey. 

Comparative studies related to blood 

disorders between types of cancer are still 

rare. This study aims to evaluate and 

compare blood disorders in urological 

cancer patients to support improved clinical 

management. 

 

METHODS 

This study uses a descriptive analytical 

design with quantitative, observational 

analytical, and cross-sectional approaches. 

Samples were taken non-probabilistic from 

the medical records of urological cancer 

patients undergoing chemotherapy at Dr. 

Pirngadi Hospital Medan during January 

2019–December 2023. Of the 84 patients 

who met the criteria, 59 were analyzed: 39 

bladder cancers, 10 testicles, 5 prostate and 

5 penises. Based on this time span there were 

115 patients undergoing urological cancer 

chemotherapy, however, only 84 medical 

records were available for analysis. Of the 

available medical records, there are 59 

medical records that meet the inclusion and 

exclusion criteria: 39 bladder cancers, 10 

testicles, 5 prostate, and 5 penises  

The research sample was selected based 

on inclusion criteria in the form of patients 

with a diagnosis of urological cancer who 

have undergone the first cycle of 

chemotherapy at Dr. Pirngadi Hospital 

Medan City and have complete medical 

records including diagnosis, type and dose 

of chemotherapy, and laboratory results 

related to blood conditions. The exclusion 
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criteria include urological cancer patients 

who have not undergone chemotherapy or 

have undergone more than one cycle, 

patients with incomplete medical records, 

and patients who died before the necessary 

data could be collected. Data collection 

methods were collected from patients' 

medical records, including the results of 

routine blood tests before and after 

chemotherapy. The hematological data 

taken included the number of hemoglobin, 

leukocytes, and platelets. Researchers 

recorded changes in the number of blood 

cells to analyze the incidence of anemia, 

leukopenia, and thrombocytopenia.  

Data Analysis The results of the study 

were analyzed univariate and bivariate using 

the . Kruskal-Wallis Test. Univariate 

analysis was conducted to see the 

distribution of data based on research 

variables, while bivariate analysis was used 

to see the relationship between the type of 

urological cancer and the incidence of 

hematologic disorders. The data is presented 

in the form of tables and graphs for easy 

interpretation. The p<0.05 value is 

considered statistically significant 

 

RESULTS 

Most patients had low hemoglobin 

levels, with distributions in testicular cancer 

(70% low, 10% normal, 20% high), penile 

cancer (80% low, 20% normal), prostate 

cancer (all low), and bladder cancer (75.9% 

low, 24.1% normal). Overall, 77.6% of 

patients had low Hb, 18.4% normal, and 

4.1% high. The highest hemoglobin levels 

were found in testicular cancer (12.57 g/dL), 

followed by penile (11.22 g/dL) and prostate 

cancer (10.90 g/dL), while the lowest levels 

were in bladder cancer (11.47 g/dL). 

The distribution of leukocytes showed a 

majority of normal (63%), with cancers of 

the testicles (60% normal, 30% high), 

prostate (60% normal, 40% high), penile 

(60% leukocytosis), and bladder (69% 

normal, 31% leukocytosis) cancers. The 

highest leukocyte levels were found in 

penile cancer (11.85 x10^3/μL), followed by 

prostate cancer (10.65 x10^3/μL) and 

bladder (9.94 x10^3/μL), with the lowest 

levels in testicular cancer (8.61 x10^3/μL). 

Platelet levels are mostly normal (78%), 

with testicular (80% normal), penile (80% 

normal, 20% thrombocytosis), prostate (all 

normal), and bladder (72% normal, 21% 

thrombocytosis, 7% thrombocytopenia). 

The highest platelet levels were found in 

bladder cancer (319.03 x10^3/μL), followed 

by the penis (298.00 x10^3/μL) and prostate 

(296.60 x10^3/μL). The lowest levels were 

in testicular cancer (214.33 x10^3/μL). 

Most patients had normal urea levels 

(84%), with cancers of the testicles (all 

normal), penile (80% normal, 20% high), 

prostate (80% normal, 20% low), and 

bladder (79% normal, 21% high). The 

highest urea levels were found in penile 

cancer (33.80 mg/dL), followed by bladder 

(31.33 mg/dL) and prostate (23.60 mg/dL). 

The lowest levels were found in testicular 

cancer (21.80 mg/dL). 

Creatinine levels are mostly normal 

(69%), with cancers of the testicles (60% 

normal, 20% low, 20% high), penis (80% 

normal, 20% high), prostate (all normal), 

and bladder (66% normal, 31% high, 3% 

low). The highest creatinine levels were 
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found in bladder cancer (1.069 mg/dL), 

followed by prostate (0.956 mg/dL) and 

penis (0.938 mg/dL), while the lowest was in 

testicular cancer (0.927 mg/dL). 
 

Table 1.  Distribution of Blood Parameters in 

Urological Cancer Patients 
 

Paramet

ers 

Categor

ies 

Testicl

es 

Pen

is 

Prost

ate 

Urina

ry 

Hb Low 7 4 5 22 

 Normal 1 1 0 7 

 Height 2 0 0 0 

Leukocy

tes 

Low 1 0 0 0 

 Normal 6 2 3 20 

 Height 3 3 2 9 

Platelet Low 2 0 0 2 

 Normal 8 4 5 21 

 Height 0 1 0 6 

Urea Low 0 0 1 0 

 Normal 10 4 4 23 

 Height 0 1 0 6 

Creatini

ne 

Low 2 0 0 1 

 Normal 6 4 5 19 

 Height 2 1 0 9 
 

Table 2.  Descriptive Statistics of Urological Blood 

Parameters 

 

Parameters Testicl

es 

Peni

s 

Prosta

te 

Urina

ry 

Hb Mean 

(g/dL) 
12.57 

11.2

2 
10.90 11.47 

Media

n 
12.50 

11.2

0 
11.10 11.60 

Min - 

Max 
8.50 - 

16.80 

9.90 - 

13.5

3 

9.45 - 

12.60 

6.90 - 

14.40 

SD 2.63 1.41 1.29 1.84 

leukocyt

es 

Mean 

(10³/μ

L) 

8.61 
11.8

5 
10.65 9.94 

Media

n 
7.60 

11.3

2 
8.46 8.50 

Min - 

Max 
4.07 - 

15.54 

5.63 - 

21.7

1 

6.93 - 

17.05 

3.46 - 

26.61 

SD 3.49 6.05 4.36 5.24 

platelet Mean 

(10³/μ

L) 

214.33 
298.

00 

296.6

0 

319.0

3 

Media

n 
223.50 

272.

00 

261.0

0 

298.0

0 

Min - 

Max 

35 - 

357 

192 - 

439 

204 - 

385 

104 - 

563 

SD 
104.69 

91.3

0 
81.41 

113.5

0 

Urea Mean 

(mg/d

L) 

21.80 
33.8

0 
23.60 31.33 

Media

n 
25.00 

26.0

0 
20.00 28.00 

Min - 

Max 
10 - 34 

22 - 

64 
9 - 42 

12 - 

73 

SD 
9.00 

17.2

7 
12.50 17.21 

Creatini

ne 

Mean 

(mg/d

L) 

0.927 
0.93

8 
0.956 1.069 

Media

n 
0.745 

0.84

0 
1.000 0.950 

Min - 

Max 

0.54 - 

2.19 

0.68 - 

1.36 

0.83 - 

1.02 

0.51 - 

2.27 

SD 0.49 0.28 0.08 0.44 

 

Based on the results of the Kruskal-

Wallis test, p-value analysis showed that 

there was no significant difference in 

hemoglobin, leukocyte, and platelet levels 

between types of urological cancer in 

patients undergoing chemotherapy. The 

hemoglobin variable has a p-value of 0.553, 

which is greater than 0.05, so there is no 

significant difference, and the null 

hypothesis (Ho1) is accepted. For the 

leukocyte variable, the p-value of 0.578, 

which also exceeds 0.05, indicates that the 

difference 
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insignificant, so Ho2 is still accepted. 

The same is true for platelet variables with a 

p-value of 0.231, which is still above the 

significance limit, so Ho3 is accepted. Thus, 

overall, insufficient statistical evidence was 

found to conclude that there were significant 

differences in hemoglobin, leukocyte, and 

platelet levels based on the type of urological 

cancer in patients undergoing 

chemotherapy. 

Table 3. Kruskal-Wallis Table comparison of blood 

disorders in chemotherapy urological cancerUrology 

 

Types 

of 

Cancer 

N Mean Rank 

(kat_leukosi

t) 

Rank 

(kat_trombos

it) 

Rank 

(kat_h

b) 

Testicle

s 

1

0 
27.65 22.60 19.30 

Penis 5 24.20 31.40 28.00 

Prostat

e 
5 19.50 26.60 23.50 

Urinary 
2

9 
25.17 24.45 26.71 

Total 
4

9 
- - - 

 

Variable Kruskal-Wallis 

H 

df Asymp. Sig. 

Hemoglobin 2.094 3 0.553 

Leukocytes 1.972 3 0.578 

Platelet 4.300 3 0.231 

Note:a = Kruskal-Wallis Testb = Grouping variable: type 

of cancer 

 

DISCUSSION 

Hemoglobin  

Most urological cancer patients 

undergoing chemotherapy have anemia, 

with a prevalence of 78.2%. Prostate cancer 

has the highest rate of anemia (100%), 

followed by cancers of the penis (82%), 

bladder (76.5%), and testicles (72%). This 

anemia is mainly caused by the toxic effects 

of chemotherapy on the bone marrow, 

nephrotoxicity that inhibits the production of 

erythropoietin, as well as inflammation due 

to cancer that triggers chronic disease 

anemia.21 

In testicular cancer, 22% of patients had 

high hemoglobin levels, which can be 

caused by the production of ectopic 

erythropoietin by tumors or the rebound 

effects of bone marrow regeneration after 

the suppression phase due to chemotherapy. 

This variability can also be attributed to the 

younger age of the patient, which allows for 

better recovery of hematopoiesis.22 

Penile cancer shows a 100% prevalence 

of anemia, possibly due to tumor bleeding, 

the effects of chemotherapy on 

hematopoiesis, as well as secondary 

infections that increase the production of 

hepcidin and inhibit the release of iron for 

erythropoiesis.23 

In prostate cancer, anemia occurs in 

100% of patients and can be exacerbated by 

androgen deprivation therapy (ADT), which 

suppresses erythropoietin production and 

inhibits the proliferation of erythroid 

progenitor cells. The anemia that occurs is 
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usually normocystic, normochromic, and 

progressive.24,25 

Bladder cancer has the lowest 

hemoglobin levels (average 11.35 g/dL) 

with a wide range (6.85–14.50 g/dL). This 

variability reflects differences in disease 

stages and individual responses to therapy. 

Platinum-based chemotherapy, such as 

cisplatin, has nephrotoxic effects that inhibit 

the production of erythropoietin as well as 

myelotoxic effects that suppress 

erythropoiesis. 26 

Bladder cancer has the lowest 

hemoglobin levels (average 11.35 g/dL) 

with a wide range (6.85–14.50 g/dL). This 

variability reflects differences in disease 

stages and individual responses to therapy. 

Platinum-based chemotherapy, such as 

cisplatin, has nephrotoxic effects that inhibit 

the production of erythropoietin as well as 

myelotoxic effects that suppress 

erythropoiesis. 

 

Leukocytes 

Most urological cancer patients 

undergoing chemotherapy had normal 

leukocyte levels (63%) while 35% 

developed leukocytosis and 2% developed 

leukopenia. Leukopenia is most commonly 

found in testicular cancer (10%) and bladder 

cancer (7.7%), while in prostate and penile 

cancers there are no cases of low leukocytes. 

Leukopenia in testicular and bladder 

cancers is caused by the myelotoxic effects 

of cisplatin, which inhibits the proliferation 

of progenitor cells in the bone marrow.27  In 

testicular cancer, chemotherapy regimens 

based on bleomycin, etoposide, and cisplatin 

(BEP) also contribute to a decrease in 

leukocytes.28 Docetaxel, which is used in 

prostate cancer, has a milder bone marrow 

suppression effect than cisplatin, resulting in 

a lower incidence of leukopenia. The use of 

Granulocyte-Colony Stimulating Factor (G-

CSF) as supportive therapy helps prevent 

severe neutropenia.29 

In contrast, leukocytosis is more 

common than leukopenia, especially in 

penile cancer (60%), followed by prostate 

cancer (40%), bladder cancer (31%), and 

testicular cancer (30%). This increase in the 

number of leukocytes is generally related to 

a systemic inflammatory response due to 

tumor tissue necrosis or secondary infection. 
30 In prostate and bladder cancer, urinary 

tract infections are often a triggering factor 

for leukocytosis. In testicular cancer, 

bleomycin is known to cause systemic 

inflammatory syndrome, which contributes 

to an increase in the number of leukocytes. 
31 

Statistically, the highest average 

leukocyte levels were found in penile cancer 

(11.85 × 10³/μL), followed by prostate 

(10.65 × 10³/μL) and urinary (9.94 × 10³/μL) 

cancers, while testicular cancer had the 

lowest average leukocytes (8.61 × 10³/μL). 

The widest range of leukocyte values was 

found in bladder cancer (3.46–26.61 × 

10³/μL), showing greater variation in 

immune response and chemotherapy effects 

than other types of cancer. 
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Platelet  

Most urological cancer patients 

undergoing chemotherapy had normal 

platelet levels (78%). Thrombocytopenia is 

more common than thrombocytosis, 

especially in testicular (20%) and bladder 

(21%) cancers. There were no cases of low 

platelets in prostate and penile cancers, and 

high platelets were only found in bladder 

cancer (21%). Thrombocytopenia is 

generally caused by cisplatin's toxicity to 

megakaryocytes, and in bladder cancer it can 

be aggravated by the infiltration of tumor 

cells into the bone marrow. 32  Patients 

undergoing chemotherapy with a high-dose 

regimen are more at risk of significant 

platelet decreasing, thereby increasing the 

potential for bleeding. Therefore, regular 

monitoring of platelet count is essential 

during therapy. 

Meanwhile, thrombocytosis is less 

common, found in only 21% of bladder 

cancer patients. This increase in platelet 

count is likely due to paraneoplastic 

mechanisms, in which tumors stimulate the 

production of thrombopoietin or trigger a 

systemic inflammatory response, leading to 

reactive thrombocytosis. This 

thrombocytosis is often temporary and can 

occur during the recovery phase after a 

chemotherapy cycle.33 

Statistically, the highest average platelet 

levels were found in bladder cancer patients 

(319.03 × 10³/μL), followed by penile 

(298.00 × 10³/μL) and prostate (296.60 × 

10³/μL), while testicular cancer patients had 

the lowest average platelets (214.33 × 

10³/μL). The widest range of platelet values 

was found in bladder cancer patients (104–

563 × 10³/μL), reflecting greater variation in 

response to chemotherapy and tumor effects 

than in other types of cancer. 

 

Urea and creatinine   

Urea and creatinine are two important 

parameters in assessing kidney function in 

urological cancer patients undergoing 

chemotherapy. Urea is a product of protein 

breakdown produced by the liver and 

excreted through the kidneys, while 

creatinine is a byproduct of muscle 

metabolism that is also filtered by the 

kidneys.34 Elevated urea and creatinine 

levels often indicate decreased kidney 

function, which can be caused by direct 

kidney damage due to nephrotoxic side 

effects of chemotherapy drugs, dehydration, 

or infection. In contrast, low levels are rarely 

a major concern, although they can indicate 

metabolic problems such as malnutrition.35 

During chemotherapy, kidney damage 

or disturbance of the body's fluid balance 

can inhibit the kidneys' ability to filter body 

waste, leading to increased levels of urea and 

creatinine in the blood.35 High urea can 

interfere with the production of 

erythropoietin, a hormone that stimulates the 

formation of red blood cells, thus risking 

anemia in patients.36 In addition, kidney 

damage can also affect the immune system, 

leading to a decrease in the number of 
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leukocytes (leukopenia) and increasing its 

susceptibility to infection.37 This is caused 

by the disruption of the kidneys' filtration 

process, which reduces the body's 

effectiveness in managing waste and 

maintaining fluid and electrolyte balance. 

Increased levels of urea and creatinine 

can also contribute to a decrease in platelet 

counts (thrombocytopenia). Kidney 

disorders can alter the balance of body fluids 

and electrolytes, which play a key role in 

platelet function. In addition, chemotherapy 

itself can suppress the production of platelets 

in the bone marrow, worsening the condition 

of thrombocytopenia in patients.38 Thus, 

fluctuations in urea and creatinine levels not 

only provide an idea of the patient's kidney 

function, but are also directly related to 

changes in hematological parameters such as 

hemoglobin, leukocytes, and platelets, 

which can affect the treatment and recovery 

of urological cancer patients. 

 

Kruskal-Wallis Statistical Analysis 

The results of the Kruskal-Wallis test 

showed no significant differences in 

hemoglobin, leukocyte, and platelet levels 

between types of urological cancer in 

chemotherapy patients (p > 0.05). This 

indicates that the variation in levels is more 

influenced by other factors such as the 

individual response, the patient's condition, 

or chemotherapy regimen, rather than the 

type of cancer. The myelosuppressive 

effects of chemotherapy appear to be similar 

in all groups. 

This study refers to various relevant 

studies to support the discussion of 

hematological disorders in urological cancer 

patients undergoing chemotherapy. Based 

on the journal Pharmacon by Annisa 

Nabilah, hematological side effects such as 

anemia and leukopenia are complications 

that often occur during chemotherapy.39 In 

addition, research from Airlangga 

University e-journal by Anna Febriani and 

Yuly Rahmawati emphasized that 

chemotherapy can cause immune 

thrombocytopenia, which risks triggering 

bleeding in cancer patients21. 

The results of this study reinforce the 

findings of various previous studies that 

showed that chemotherapy has toxic effects 

on the hematopoietic system. Thus, this 

study emphasizes the importance of regular 

hematologic monitoring during 

chemotherapy to minimize the risk of more 

serious complications. 

 

 

CONCLUSION 

Most urological cancer patients 

undergoing chemotherapy had low 

hemoglobin levels (77.6%), with prostate 

cancer showing the lowest hemoglobin 

levels (100% anemia), followed by penile 

cancer (80%), testicular cancer (70%), and 

bladder cancer (75.9%). The highest 

hemoglobin levels were found in testicular 

cancer (12.57 g/dL), and lowest in bladder 

cancer (11.47 g/dL). The majority of patients 

had normal leukocyte levels (63%), with the 
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highest levels in penile cancer (11.85 × 

10³/μL) and lowest in testicular cancer (8.61 

× 10³/μL). Normal platelet levels were found 

in 78% of patients, with the highest levels in 

bladder cancer (319.03 × 10³/μL) and lowest 

in testicular cancer (214.33 × 10³/μL). Most 

patients had normal levels of urea (84%) and 

creatinine (69%), with the highest levels of 

urea in penile cancer (33.80 mg/dL) and 

creatinine in bladder cancer (1.069 mg/dL). 

Although there were no significant 

differences between urological cancer types 

in hemoglobin, leukocyte, and platelet levels 

(p > 0.05), monitoring of hematological 

parameters remains important to prevent 

chemotherapy complications such as 

anemia, leukopenia, or thrombocytopenia, 

with interventions tailored based on the 

patient's condition. 
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