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ABSTRACT

Background: Cancer is a disease characterized by uncontrolled cell growth in one or
both lungs originating from epithelial cells. In Indonesia, lung cancer ranks fourth among
all cancer types and is the second leading cause of death after cardiovascular diseases.
Management of lung cancer involves various therapeutic modalities, including surgery,
radiotherapy, chemotherapy, and combination therapy. Certain chemotherapeutic
agents, such as cisplatin and carboplatin, are known to have a narrow therapeutic index
and high toxicity, so inappropriate regimen selection or dosing may result in serious
adverse effects or even death. All chemotherapy agents carry the potential for toxicity,
including both hematological and non-hematological effects, with hematological toxicities
commonly manifesting as anemia, leukopenia, and thrombocytopenia of varying
severity.

Objective: This study aimed to determine the hematologic profile in patients after
chemotherapy.

Methods: This study was a descriptive research with a cross-sectional design using a
total sampling technique. During the August-December 2023 period, 36 lung cancer
patients met the inclusion criteria at Arifin Achmad Hospital, namely lung cancer patients
with adenocarcinoma or squamous cell carcinoma who underwent advanced
chemotherapy with a cycle of 21 days in the August-December 2023 period.

Results: Of the 36 patients, 29 (80.56%) were male. The highest age of patients
undergoing chemotherapy was = 40 years (94.44%). Changes in the hematological
profile after chemotherapy occurred in 14 patients (38.89%), with the most common
hematological profile being anemia.

Conclusion: The use of chemotherapy regimens can cause changes in the hematologic
profile, including anemia, leukopenia, and thrombocytopenia.

Keywords: chemotherapy toxicity, hematological changes, lung cancer
ABSTRAK

Latar Belakang: Kanker paru adalah penyakit dengan pertumbuhan sel yang tidak
terkendali pada satu atau kedua paru yang berasal dari sel epitel. Kanker paru
menempati peringkat keempat dari semua jenis kanker di Indonesia dan merupakan
penyebab kematian kedua setelah penyakit kardiovaskular. Penatalaksanaan kanker
paru dilakukan melalui serangkaian terapi seperti pembedahan, radioterapi, kemoterapi,
dan terapi kombinasi. Beberapa agen kemoterapi seperti cisplatin dan carboplatin
dikenal memiliki indeks terapeutik yang rendah dan efek toksik yang tinggi, sehingga
penggunaan regimen dan dosis yang tidak tepat dapat menyebabkan efek samping
serius bahkan kematian. Setiap kemoterapi memiliki potensi toksisitas baik berupa
toksisitas hematologis maupun non-hematologis. Toksisitas hematologis yang dapat
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terjadi meliputi anemia, leukopenia, dan trombositopenia dengan derajat keparahan
yang bervariasi.

Tujuan: Penelitian ini bertujuan untuk mengetahui profil hematologis pada pasien
setelah kemoterapi.

Metode: Penelitian ini merupakan penelitian deskriptif dengan rancangan potong lintang
(cross-sectional) menggunakan teknik total sampling. Selama periode Agustus—
Desember 2023, terdapat 36 pasien kanker paru yang memenuhi kriteria inklusi di RSUD
Arifin Achmad yaitu pasien kanker paru dengan jenis adenokarsinoma atau karsinoma
sel skuamosa yang menjalani kemoterapi lanjutan dengan siklus 21 hari pada periode
Agustus—Desember 2023.

Hasil: Dari 36 pasien tersebut, 29 pasien (80,56%) adalah laki-laki. Usia terbanyak pada
pasien yang menjalani kemoterapi adalah = 40 tahun (94,44%). Perubahan profil
hematologis setelah kemoterapi terjadi pada 14 pasien (38,89%), dengan profil
hematologis yang paling sering ditemukan adalah anemia.

Kesimpulan: Penggunaan regimen kemoterapi dapat menyebabkan perubahan profil
hematologis, termasuk anemia, leukopenia, dan trombositopenia.

Kata kunci: kanker paru, perubahan hematologis, toksisitas kemoterapi
INTRODUCTION

Lung cancer remains a significant global health challenge, with Non-Small Cell Lung
Cancer (NSCLC) constituting approximately 80-85% of all cases[1]. The NSCLC is often
diagnosed at an advanced stage due to the lack of early symptoms, resulting in poor
survival outcomes. According to the Global Cancer Observatory (GLOBOCAN), lung
cancer was responsible for approximately 1.8 million deaths globally in 2020, ranking it
as the leading cause of cancer mortality[2]. Prognostically, the 5-year survival rate for
non-small cell lung cancer (NSCLC) is strongly stage-dependent, approximately 68% in
localized disease, 35% in regional spread, and 8% in distant metastasis, highlighting the
clinical importance of optimizing treatment effectiveness while closely monitoring
therapy-related toxicities to maintain treatment continuity and improve survival outcomes
[3].

However, chemotherapy remains a cornerstone of treatment, particularly for
advanced-stage NSCLC[4]. While chemotherapy improves overall survival, it is
associated with considerable systemic toxicities that may limit its efficacy and patient
compliance. A retrospective study at Dr. M. Djamil General Hospital in Padang,
Indonesia, highlighted the hematological toxicity of platinum-based chemotherapy;
however, data on the specific patterns and magnitude of hematological changes
following chemotherapy in lung cancer patients, particularly in different clinical settings,
remain limited. The combination of carboplatin and paclitaxel was notably linked to high
rates of anemia (72.2%), leukopenia, and thrombocytopenia, underlining the regimen’s
potential to cause myelosuppression[5]. This pattern is consistent with international data,
where platinum-doublet chemotherapy has been reported to significantly suppress bone
marrow function[6].

Review studies indicate that cisplatin-induced nephrotoxicity is a major and frequently
occurring toxic effect, affecting approximately 20-30% of patients despite adequate
hydration, particularly among those at higher risk, such as older adults or individuals with
pre-existing renal impairment[7]. The World Health Organization (WHO) has developed
a standardized toxicity grading scale to classify these adverse effects, emphasizing that
treatment should ideally not exceed grade 2 or 3 toxicity for continued use[8].
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Ensuring appropriate chemotherapy administration requires stringent patient
selection; however, in routine clinical practice in Indonesia, adherence to these criteria
remains challenging due to late patient presentation, limited baseline laboratory
optimization, and high patient burden. National lung cancer treatment guidelines
recommend chemotherapy only for patients with a Karnofsky Performance Status = 60
or WHO Scale 2 and adequate laboratory parameters (hemoglobin = 10 g/dL, leukocytes
2 4,000/mm3, and platelets = 100,000/mm3)[9]. Failure to adhere to these parameters
can lead to life-threatening complications, prolonged hospitalization, or early treatment
termination.

In this context, toxicity profiling is crucial for clinical decision-making; however,
evidence describing the real-world hematological changes experienced by lung cancer
patients after chemotherapy, particularly in routine hospital settings, remains limited.
Comprehensive baseline laboratory assessment, evaluation of performance status, and
individualized dose adjustment are therefore essential not only to reduce adverse events,
but also to address this gap and support safer, patient-centered chemotherapy
management[10]. Furthermore, real-world studies indicate that pre-treatment nutritional
status and renal function significantly influence the risk of hematological toxicity in lung
cancer patients receiving platinum-based regimens[11]. The study aimed to determine
the effect of systemic chemotherapy on the hematological profile of lung cancer patients
at Arifin Achmad Regional Hospital, Riau Province.

METHODS

Study design

This study used a descriptive analytical cross-sectional design, suitable for assessing
chemotherapy-induced hematological toxicity and analyzing its relationship with
hematological profiles at a single point in time. The research was conducted from August
to December 2023 at Arifin Achmad Regional General Hospital, Riau Province.

Data Source and Sampling Procedure

The study population consisted of all lung cancer patients with a prior history of
chemotherapy at Arifin Achmad Hospital during the period of August to December 2023,
totaling 36 individuals. The sample included all lung cancer patients scheduled to
undergo subsequent chemotherapy cycles at the same hospital during the same period,
comprising 36 respondents. The sampling technique used was total sampling. Inclusion
criteria included patients undergoing subsequent chemotherapy cycles during the
August—December 2023 period with a 21-day cycle interval, and patients diagnosed with
adenocarcinoma or squamous cell carcinoma types of lung cancer. Exclusion criteria
included patients with a history of chemotherapy outside Arifin Achmad Regional General
Hospital or those who received treatment prior to laboratory examination.
Variables of the study

The independent variables were chemotherapy characteristics and patient clinical
factors, while the dependent variable was hematological toxicity reflected in
hematological profile parameters.
Data Collection

Data were obtained from the Electronic Data Processing (EDP) system of Arifin
Achmad Regional General Hospital, concerning lung cancer patients scheduled for
continued chemotherapy during the study period.
Ethical Considerations

This study  received ethical approval with clearance number:
B/019/UN19.5.1.1.8/UEPKK/2024.
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Data Analysis

Data were analyzed using SPSS version 26. Univariate analysis was conducted to
describe the frequency distribution of each variable. Bivariate analysis was performed
using the Chi-Square test to determine associations between variables and to calculate
the Odds Ratio (OR). Statistical significance was set at p < 0.05. An OR value of 4.87
indicated a significant relationship between the independent and dependent variables.

RESULT

Univariate Analysis
Table 1. Distribution of Patients

Respondent Characteristics n (%)
Sex
Male 29 80,56
Female 7 19,44
Total 36 100.00
Age
<40 years 2 5,56
= 40 years 34 94,44
Total 36 100.00
Body Mass Index (BMI)
Underweight 28 77,78
Normal weight 8 22,22
Obesity Class | 0 0
Obesity Class |l 0 0
Total 36 100.00
Smoking Status
Non-Smoker 10 27,78
Light Smoker 2 5,56
Moderate Smoker 4 11,11
Heavy Smoker 20 55,56
Total 36 100.00
Type of Lung Cancer
Adenocarcinoma 21 58,3
Squamous Cell Carcinoma 15 41,7
Total 36 100.00
Chemotherapy Cycle
<6 cycles 28 77,78
>6 cycles 8 22,22
Total 36 100.00
Chemotherapy Regimen
Pemetrexed+Cisplatin 13 36,1
Carboplatin+Paclitaxel 15 41,7
Pemetrexed (monotherapy) 3 8,33
Docetaxel (monotherapy) 5 13,89
Total 36 100.00

Treatment Outcome
No improvement in general

" 22 61,11
condition
Improved general condition 14 38,89
Discharged Against Medical 0 0
Advice(DAMA)
Death 0 0
Total 36 100.00
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Respondent Characteristics n (%)

Duration of Treatment

Length of Stay < 4 days 21 58,33

Length of Stay = 4 days 15 41,67
Total 36 100.00

Hemoglobin Level

< 10 mg/dl 11 30,56

=10 mg/dl 35 69,44
Total 36 100.00

Leukocyte Count

< 4000 pl 2 5,56

= 4000 pl 34 94,44
Total 36 100.00

Platelet Count

< 100.000 mm? 3 8,33

= 100.000 mm? 33 91,67
Total 36 100.00

Based on Table 1, most lung cancer patients undergoing chemotherapy were male
and aged 240 years, with a predominance of underweight nutritional status. A high
Brinkman Index was common, and adenocarcinoma was the most frequent
histopathological type. The majority received <6 chemotherapy cycles, most commonly
with the Carboplatin—Paclitaxel regimen. Clinically, most patients showed no
improvement in general condition, and longer hospital stays were often associated with
infectious comorbidities. Hemoglobin, leukocyte, and platelet levels were generally within
acceptable clinical ranges.

Table 2 presents the bivariate analysis of hemoglobin levels in relation to
demographic characteristics, clinical factors, and treatment outcomes. The statistical
analysis showed a significant association between hemoglobin levels and type of lung
cancer (p = 0.048; OR = 4.87; 95% CI: 0.87-27.26), treatment outcome (p = 0.01),
and length of stay (p < 0.01; OR = 0.025; 95% CI: 0.003-0.224).

Bivariate Analysis
Table 2. Bivariate Analysis of Hemoglobin Levels in Relation to Variables and Outcomes

Hemoglobin Level OR

Variabel dan Luaran <10 mg/dl > 10 mg/dl p-value (95% Cl)

Age 2.4
<40 years 1 1 0,539 '
> 40 years 10 24 (0.13-3,74)
Sex

1,12
Male 9 20 0,899 X
Female 3 4 (0,18-1,93)
Body Mass Index (BMI)
Underweight 5 23 0.667
Normal weight 1 7 0,678 © 1’3_1 24)
Obesity Class | 0 0 ' '
Obesity Class Il 0 0
Smoking Status
Non-smoker 1 9
Light smoker 0 2 0,541 -
Moderate smoker 0 4
Heavy smoker 3 17
Type of Lung Cancer
Adenocarcinoma 9 12 0,048 4,87
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Squamous Cell Carcinoma 2 13 (0,87-
27,26)

Chemotherapy Cycle 142

<6 cycles 9 19 0,699 X

>6 cycles 1 7 (0,23-8,47)

Chemotherapy Regimen

Pemetrexed+Cisplatin 3 12

Carboplatin+Paclitaxel 6 7 0,201

Pemetrexed (monotherapy) 1 4 -
Docetaxel (monotherapy) 0 3

Treatment Outcome

No improvement in general condition 0 25

Improved general condition 11 0 <0,01

Discharged Against Medical Advice(DAMA) 0 0 -
Death 0 0

Length of Stay

< 4 days 1 20 <001 0,025
2 4 days 10 5 ’ (0,003-0,224)

Table 3. Bivariate Analysis of Leukocyte Levels in Relation to Variables and Outcomes
Leukocyte Level OR

Variable <2000 ul = 4000w P VAUe (959 Ci)
Age
< 40 years 2 0 0,724 -
= 40 years 0 34
Sex
Male 2 27 0,475 -
Female 0 7
Body Mass Index (BMI)
Underweight 2 26
Normal weight 0 8 0,437 -
Obesity Class | 0 0
Obesity Class Il 0 0
Smoking Status
Non-smoker 0 10
Light smoker 0 2 0,638 -
Moderate smoker 1 3
Heavy smoker 0 20
Type of Lung Cancer
Adenocarcinoma 1 20 0,806 0,70
Squamous Cell Carcinoma 1 14 (0,04-12,15)
Chemotherapy Cycle
<6 cycles 1 27 0,331 0,25
6 cycles 1 7 (0,14-4,68)
Chemotherapy Regimen
Pemetrexed+Cisplatin 1 14
Carboplatin+Paclitaxel 0 13 0,138 -
Pemetrexed (monotherapy) 0 5
Docetaxel (monotherapy) 1 2
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Variable Leukocyte Level o value OR
< 4000 pl = 4000 pl (95% CI)

Treatment Outcome
No improvement in general condition 34 0
Improved general condition 2 0 0,047 -
Discharged Against Medical Advice(DAMA) 0 0
Death 0 0
Length of Stay
< 4 days 1 2 0,806 0,71
= 4 days 20 13 (0,40-12,51)

Table 3, presents the bivariate analysis of leukocyte levels in relation to demographic
data variables, associated influencing factors, and study outcomes. The statistical results
indicate a significant association between leukocyte levels and treatment status (p-value
=0.047).

Table 4. Bivariate Analysis of Platelet Levels in Relation to Variables and Outcomes

Variable Platelet level p-value OR
<105mme® 2105 mm? (95% CI)
Age
<40 years 0 2 0,661 -
= 40 years 3 31
Sex
Male 3 26 0526 g g1‘51473)
Female 1 6 T
Body Mass Index (BMI)
Underweight 3 22
Normal weight 0 8 0,334 -
Obesity Class | 0 0
Obesity Class Il 0 0
Smoking Status
Non-smoker 0 10
Light smoker 0 2 0,884 -
Moderate smoker 0 4
Heavy smoker 3 17
Type of Lung Cancer
Adenocarcinoma 0 21 0,032 -
Squamous Cell Carcinoma 3 12
Chemotherapy Cycle
<6 cycles 3 25 0,334 -
6 cycles 0 8
Chemotherapy Regimen
Pemetrexed+Cisplatin 3 12
Carboplatin+Paclitaxel 0 13 0,205 -
Pemetrexed (monotherapy) 0 5
Docetaxel (monotherapy) 0 3
Treatment Outcome
No improvement in general condition 0 33
Improved general condition 3 0 0,023 -
Discharged Against Medical Advice(DAMA) 0 0
Death 0 0
Length of Stay
< 4 days 1 20 0,359 0,325
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bl Platelet level | OR
Variable <105 mm® =105 mm? PVAU® 9504 i
> 4 days 2 13 (0,027-
3,959)

Table 4 presents the bivariate analysis of platelet levels in relation to demographic
data variables, associated influencing factors, and study outcomes. The statistical results
indicate a significant association between platelet levels and the type of lung cancer (p-
value = 0.032) as well as treatment status (p-value = 0.023).

DISCUSSION

The predominance of male and older lung cancer patients in this study is consistent
with previous findings and likely reflects higher smoking exposure and cumulative risk
with age, while the frequent occurrence of anemia after chemotherapy aligns with the
known myelosuppressive effects of treatment, with minor differences from other studies
possibly due to variations in therapy, treatment duration, and baseline patient conditions.
This finding is consistent with the study conducted by Yori Yulindra et al., which reported
that 68.2% of patients were male. The higher incidence of lung cancer in men is closely
related to smoking habits and occupational factors[5].

In addition, a study by Yaakov Tolwin et al. indicated that during the past two decades
(2004-2012), there was a shift in the gender ratio of lung cancer incidence, becoming
relatively balanced at 53% in males and 47% in females. The study explained that
women are increasingly susceptible to lung cancer due to the rising prevalence of
smoking among women and the increasing involvement of women in traditionally male-
dominated occupations[12].

Statistical analysis showed no significant association between sex and hematological
changes (Hb p=0.899; leukocytes p=0.475; platelets p=0.526), with only a small risk
contribution (1.12-fold for hemoglobin and 0.44-fold for platelets). Although most patients
were male, sex was not a significant predictor. The predominance of males may relate
to smoking, occupational exposure, and lifestyle factors, along with socioeconomic
conditions and limited awareness of cancer risks. Most patients (94.44%) were aged 240
years, consistent with findings by Yori Yulindra et al., which reported a similar age
distribution[5]. This finding is consistent with the study by Yang et al. (2025), which
reported that most lung cancer cases occur from the age of forty years onward, and that
extending screening to this age group would capture nearly all patients who are currently
missed by a higher age threshold[13]. Another study by Salsabila Syifa reported that lung
cancer most commonly occurred in individuals aged 240 years (96.4%). Furthermore,
data from the National Comprehensive Cancer Network (NCCN) stated that individuals
aged =50 years are at high risk of developing lung cancer. This is because increasing
age is associated with prolonged exposure to carcinogenic risk factors, along with
declining immune function and physiological capabilities[14][15].

However, the statistical analysis in this study showed no significant association
between age and hematological changes, including hemoglobin (p-value = 0.539),
leukocytes (p-value = 0.724), and platelets (p-value = 0.661). Further interpretation
indicated that age contributed to a 2.4-fold increase in the risk of hemoglobin reduction.
Thus, it can be concluded that, proportionally, individuals aged 240 years are at risk of
developing lung cancer and are more likely to experience a decrease in hemoglobin
levels.

The high incidence of lung cancer correlates with the severity of chemotherapy side
effects related to aging. The aging process is physiologically marked by a decline in
cellular and immune function. From an epidemiological perspective, lung cancer patients
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are often diagnosed with poor clinical manifestations at stage Il or IV. This reflects a
delay in lung cancer diagnosis, which contrasts with early detection and screening
efforts. Moreover, public education on smoking cessation and its role in lung cancer
prevention remains insufficient.

In terms of Body Mass Index (BMI), this study found that the most common BMI
category was underweight, affecting 28 patients (77.78%), while 8 patients (22.22%) had
a normal BMI. No patients were categorized as Obesity | or Il. This is consistent with the
findings of Nie et al. (2024), who reported that this multicenter cohort study involved
7,021 patients with advanced NSCLC and categorized patients based on body mass
index, including the underweight category, to assess its association with clinical
outcomes following first-line systemic therapy[16]. Statistical analysis showed no
significant association between BMI and hematological changes, including hemoglobin
(p=0.678), leukocytes (p=0.437), and platelets (p=0.334). According to Ku and Ko, this
may be due to the multifactorial nature of hematological regulation in cancer patients.
BMI reflects overall body mass but does not capture key factors such as metabolic status,
inflammation, or bone marrow function, which more directly influence hematological
parameters. In heterogeneous cancer populations, variables such as disease severity,
systemic inflammation, treatment exposure, nutritional status, and individual biological
differences play a greater role. As a result, the independent effect of BMI may be
weakened and become statistically non-significant[17].

The high proportion of underweight patients may be due to disease progression,
chemotherapy side effects, and psychological factors that reduce appetite, contributing
to malnutrition and increasing the risk of hematological changes. Most patients had a
heavy Brinkman Index (55.56%), but smoking status was not significantly associated
with hematological parameters (p>0.05), although it remains a major lung cancer risk
factor.

Adenocarcinoma was the most common type (58.3%) and was significantly
associated with hemoglobin (p=0.048) and platelet levels (p=0.032), increasing the risk
of hemoglobin reduction by 4.87 times. This is consistent with Zhang et al., which
identified adenocarcinoma as the most prevalent subtype globally[18]. Similarly,
research by Salsabila Syifa found that adenocarcinoma was the most common type of
lung cancer, accounting for 60.4%[14]. Another study by Muhammad Rudy Chairudin et
al. reported that adenocarcinoma was the most frequently diagnosed lung cancer type
(81%)[15]. This may be related to the use of cigarette filters, which cause smoke
inhalation to reach deeper into the lungs. Through this mechanism, nicotine and other
harmful substances are more likely to be deposited in the peripheral areas of the lungs,
which are the common sites for adenocarcinoma[14],[15].

Most patients (77.78%) had received <6 chemotherapy cycles, while 22.22% had >6
cycles. Statistical analysis showed no significant association between the number of
cycles and hematological changes (Hb p=0.699; leukocytes p=0.331; platelets p=0.334).
However, further analysis indicated a 1.42-fold risk of hemoglobin reduction and a 0.25-
fold risk of leukocyte reduction. Proportionally, patients with <6 cycles were more likely
to experience changes, likely because most had just begun early treatment cycles
following recent diagnosis.

The most common regimen was carboplatin—paclitaxel (41.7%). No significant
association was found between chemotherapy regimen and hematological parameters
(Hb p=0.201; leukocytes p=0.138; platelets p=0.205). This is consistent with Sharif et al.,
which reported that although this regimen can cause myelosuppression, its effects are
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often transient and influenced by treatment cycles, supportive care, dose adjustments,
and individual variability.[19].

Carboplatin—paclitaxel is a first-line regimen for NSCLC, while pemetrexed—cisplatin
is primarily used for adenocarcinoma. Second-line therapy is typically administered as
single-agent chemotherapy (e.g., docetaxel or pemetrexed). In this study, chemotherapy
selection was not strictly based on cancer type, and carboplatin—paclitaxel was also used
in some adenocarcinoma cases. Regarding treatment outcomes, 38.89% of patients
required clinical condition optimization before chemotherapy based on hematological
thresholds, while 61.11% met criteria without prior optimization. No deaths occurred
during the study. Treatment outcomes were significantly associated with hematological
changes, particularly hemoglobin (p < 0.01), leukocytes (p = 0.047), and platelets (p =
0.023), indicating that post-chemotherapy hematological status influences eligibility for
continued treatment.

For length of stay, 51.83% of patients were hospitalized for <4 days and 41.67% for
24 days. Length of stay was significantly associated with hemoglobin changes (p <0.01),
but not with leukocyte or platelet counts. Decreased hemoglobin was associated with
prolonged hospitalization, with a mean stay of 7.67 £ 4.19 days. Evidence suggests that
hemoglobin, particularly within prognostic indices such as the HALP score, has stronger
prognostic value than leukocyte or platelet counts alone[20].

Leukocyte reduction (<4000/uL) occurred in 5.56% of patients, with no significant
associations identified in the bivariate analysis. Nevertheless, leukopenia affected
treatment status. Potential bias may exist, as some patients with leukocyte counts
24000/uL had secondary infections (e.g., pneumonia, dental caries, and pulmonary
tuberculosis), which may have masked underlying hematologic suppression.

Platelet reduction (<100,000/mm3) occurred in 8.33% of patients and was significantly
associated with cancer type, also influencing treatment status. Confounding factors such
as acute bleeding, organ metastasis, and secondary infections may have contributed to
thrombocytopenia. The study by Kong et al. (2025) demonstrated that thrombocytopenia
in cancer patients is multifactorial, influenced by age, comorbidities, clinical symptoms,
and laboratory parameters, with severe complications such as pulmonary embolism and
systemic infections further contributing to platelet decline beyond the direct effects of
therapy[21].

These findings are consistent with Yori Yulindra et al., who reported that common
hematological toxicities include anemia, leukopenia, and thrombocytopenia, mostly at
grades 1-3 severity [5]. Anemia is particularly prevalent in cancer patients (30-90%) and
is mainly caused by chemotherapy-induced suppression of hematopoiesis and cytokine
function. Chemotherapeutic agents disrupt erythropoiesis by damaging red blood cell
precursors in the bone marrow. Additionally, platinum-based drugs can reduce
erythropoietin production due to nephrotoxic effects, further worsening anemia. Thus,
platinum-containing regimens are strongly associated with anemia through their toxic
impact on both bone marrow and kidney function [22].

These findings are consistent with research conducted by Yori Yulindra et al., which
reported that the most common hematological toxicities during chemotherapy included
anemia, leukopenia, and thrombocytopenia, with severity ranging from grades 1 to 3[5].
Anemia is a common condition in cancer patients, with incidence rates ranging from 30%
to 90%. Chemotherapy-induced anemia occurs due to inhibition of hematopoiesis and
erythropoietin production, particularly from the nephrotoxic effects of platinum-based
agents, which impair both bone marrow and kidney function[22].
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Thrombocytopenia is another frequent hematological complication associated with
chemotherapy, especially with gemcitabine and platinum-based regimens. Different
agents induce thrombocytopenia through various mechanisms, including damage to
hematopoietic stem cells, suppression of megakaryocyte progenitors, and increased
platelet apoptosis[22]. In conclusion, this study found that cancer type was a potential
risk factor for hematological changes in hemoglobin, leukocyte, and platelet levels.
These hematological changes significantly impacted patient outcomes, particularly
treatment status. Based on these findings, it is recommended that patient education
about post-chemotherapy hematological effects, nutritional enhancement, and stress
management be further strengthened.

The effect of systemic chemotherapy on hematologic profiles in 36 lung cancer
patients (29 males, 7 females; 80.6% vs. 19.4%). This gender distribution parallels
Yulindra et al. (2023), who reported 68.2% male participants[5]. The predominance of
male patients is largely attributable to higher smoking prevalence and occupational
exposures[23]. Tolwin et al. (2024) found that the male-to-female lung cancer ratio
approached parity (53% vs. 47%), attributing this shift to increased female tobacco
exposure and occupational hazards[24]

In this study, sex was not significantly associated with changes in hemoglobin,
leukocyte, or platelet levels (p = 0.899, 0.475, and 0.526, respectively). The estimated
risks were 1.12-fold for hemoglobin reduction and 0.44-fold for platelet reduction.
Although males predominated in this chemotherapy cohort, sex was not a significant
predictor of hematological changes. Age analysis showed that 94.4% of patients were
aged 240 years, consistent with previous studies reporting similar proportions in this age
group[5]. NCCN guidelines also underscore increased lung cancer risk among
individuals 250 years, due to cumulative carcinogenic exposure and age-related immune
decline[14], [15]. Age was not significantly associated with hematological changes (p =
0.539, 0.724, and 0.661); however, it was associated with a 2.4-fold increased risk of
hemoglobin reduction.

Regarding body mass index (BMI), 77.8% of patients were underweight, and 22.2%

had normal BMI, with no cases of obesity. Previous findings have similarly reported a
high proportion of underweight patients among those undergoing chemotherapy for
NSCLC. BMI was not significantly associated with hematological parameters (p > 0.33),
although underweight status showed a 0.67-fold risk of hemoglobin reduction.
Based on the Brinkman Index, 55.6% of patients were heavy smokers (Bl > 600), 11.1%
moderate smokers, 5.6% light smokers, and 27.8% non-smokers, who were likely
exposed to passive smoking[25]. Statistical analysis showed no significant hematologic
differences by smoking status (p > .54); however, heavy smokers predominated. The
strong link between smoking and lung cancer, via carcinogenic inhalation and epithelial
damage, is well-established[26].

Clinicopathologically, adenocarcinoma (58.3%) was more prevalent than squamous
cell carcinoma (41.7%). Cancer type was significantly associated with hemoglobin (p =
0.048) and platelet levels (p = 0.032), with a 4.87-fold risk of hemoglobin decline.
Previous studies have also reported a predominance of adenocarcinoma, which is often
attributed to deeper peripheral deposition of cigarette smoke, particularly among filtered-
cigarette smokers[27], [28], [29].

Most patients (77.8%) received <6 chemotherapy cycles, which were not significantly
associated with hematological changes, although they showed a 1.42-fold risk of
hemoglobin reduction. The most common regimen was carboplatin—paclitaxel (41.7%),
with no significant association with hematologic toxicity (p>0.13), despite known effects
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of platinum-based drugs in suppressing erythropoiesis and platelet production.
Hospitalization outcomes showed significant associations with hemoglobin (p<0.01),
leukocytes (p=0.047), and platelets (p=0.023), indicating their role in chemotherapy
eligibility. Patients hospitalized 24 days (41.7%) had significant hemoglobin changes,
while leukocyte and platelet changes were not significantly related to length of stay. The
mean hospitalization duration was 7.7 + 4.2 days.

In this cohort, 30.6% had hemoglobin <10 g/dL, 5.6% developed leukopenia, and
8.3% thrombocytopenia. Previous studies report higher rates of severe anemia,
neutropenia, and thrombocytopenia in patients receiving carboplatin—paclitaxel, with
myelosuppression as the main dose-limiting toxicity. The addition of immune checkpoint
inhibitors may further increase the risk of severe hematologic toxicity[32].

This study is strengthened by the use of primary and secondary medical record data,
comprehensive variable analysis, and comparison with existing literature, enhancing the
validity of findings, especially in identifying cancer types associated with hematological
changes. However, limitations include a small sample size, short study duration,
uncontrolled confounders, and a cross-sectional design that limits causal
inference.These findings highlight the importance of routine hematological monitoring in
lung cancer patients undergoing chemotherapy, support patient education and clinical
protocol development, and emphasize the need for further research with larger samples
and stronger study designs.

CONCLUSION

The administration of systemic chemotherapy affects the hematological profile of lung
cancer patients. Hematological changes were observed in 38.89% of patients after
chemotherapy, with anemia being the most common manifestation of hematological
toxicity, followed by leukopenia and thrombocytopenia in smaller proportions.
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