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ABSTRACT

Objective: Paclitaxel cisplatin and paclitaxel carboplatin were chemotherapy regimens used for cervical cancer treatments at Sanglah Hospital, 
Denpasar. They came with hematologic toxicity side effects. This could be monitored from hemoglobin, thrombocyte, and leukocyte parameter. Data 
that compared the toxicity of these two regimens were still limited at Sanglah Hospital, Denpasar. Therefore, it was necessary to conduct a research 
about the difference in blood function toxicity between patients who underwent paclitaxel cisplatin chemotherapy and those who underwent 
paclitaxel carboplatin chemotherapy based on those three parameters.

Methods: This was a prospective observational research with consecutive sampling, inclusion, and exclusion criteria. It was carried out from January 
to August 2016 at Sanglah Hospital, Denpasar. Patients were categorized into two groups based on their chemotherapy regimens. Next, blood samples 
from both groups were tested for its hemoglobin, thrombocyte, and leukocyte level before and after chemotherapy. The data underwent normality test 
using either Shapiro–Wilk or Mann–Whitney test with SPSS.

Results: There were 17 patients who fulfilled the inclusion criteria. The result showed a decrease in hemoglobin, thrombocyte, as well as leukocyte 
values in patients who underwent paclitaxel cisplatin and paclitaxel carboplatin chemotherapy.

Conclusion: The decrease of both hemoglobin and leukocyte level was not meaningful in both groups (p>0.05). Meanwhile, the decrease of 
thrombocyte level was meaningful in both groups (*p<0.05) in which patients who belong to paclitaxel carboplatin chemotherapy group showed a 
higher decrease of thrombocyte values.
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INTRODUCTION

Cervical cancer is among the highest prevalent illnesses in Indonesia. 
In 2013, of 347,792 cancer patients, cervical cancer was the most 
prominent one among women with 98,692  patients, defeating breast 
cancer with 61,682  patients [1]. In 2015, it was recorded that there 
were 200 cervical cancer patients of 261 gynecological cancer patients. 
Meanwhile, in 2016 (January – August), there were as many as 195 
cervical cancer patients of 236 gynecological cancer patients at Sanglah 
Hospital. These 2015–2016 data show that there was an increase in the 
number of cervical cancer patients, particularly at Sanglah Hospital, 
Denpasar. As a result, it is necessary to conduct further research about 
methods for treating cervical cancer.

One method to address cervical cancer is chemotherapy. Chemotherapy 
is a kind of treatment that uses cytotoxic medicines to kill cancerous 
cells [2], and they are given in either single or combination. Combined 
chemotherapies are seen as more effective than single chemotherapies 
due to their better response as well as their ability to prolong patients’ 
life expectancies [3]. The most common combined regimens used 
for cervical cancer treatments at Sanglah Hospital, Denpasar, are 
paclitaxel cisplatin and paclitaxel carboplatin that are the first lines 
of cervical cancer chemotherapies [4]. Research by Moore et al. shows 
that paclitaxel cisplatin combination provides better response and 
increases life quality. This is also the case for paclitaxel carboplatin 
combination [5]. It is the most recommended as well as the most usable 

combined medicines in cervical cancer therapies, particularly for those 
in advanced stadiums [6]. Chemotherapies with paclitaxel carboplatin 
combined regimens are known to have the same efficacy with paclitaxel 
cisplatin combined regimens. That is why these two combined regimens 
become the standard treatment options for metastasis or recurring 
cervical cancer patients [7].

On the other side, chemotherapies can trigger numerous side effects 
and complications as well [8]. The use of cisplatin can cause blood 
toxicity such as leukopenia, thrombocytopenia, and anemia. The 
use of carboplatin can also cause blood toxicity with the main side 
effects which include myelosuppression or spinal cord depression 
that will result in low blood cells production leading to anemia, 
thrombocytopenia, and leukopenia [9]. Another contributing factor 
for toxicity is the amount of chemotherapy cycles underwent by 
patients. The more chemotherapy cycles they have, the higher the 
toxicity effect will be. This claim is supported by a research from Smith 
et al. that states how lung cancer patients who underwent 6 cycles of 
chemotherapy have higher blood toxicity effect compared to those 
who underwent 3  cycles of chemotherapy of mitomycin, vinblastine, 
and cisplatin  [10]. Chemotherapies with both paclitaxel cisplatin and 
paclitaxel carboplatin regimens at Sanglah Hospital, Denpasar, are 
conducted for 3 until 6 cycles with the interval of 3 weeks for every cycle. 
Thus, the risks of toxicity effect in patients are also higher. Therefore, it 
is essential to carry out researches that monitor the toxicity effects of 
chemotherapies in blood functions.
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In addition, researches that compare the toxicity effects of blood 
functions as the result of the use of paclitaxel cisplatin and paclitaxel 
carboplatin for combined chemotherapies in stadium IIB-IIIB 
squamous cell cervical cancer patients at Sanglah Hospital, Denpasar, 
are rare. Hence, researches about this topic are necessary.

METHODS

This was a prospective observational research located at Sanglah 
Hospital, Denpasar, Bali. The research began after getting approval from 
the Litbang Ethical Commission of UNUD Medicine Faculty/Sanglah 
Hospital, Denpasar (Ethical Clearance number:1036/UN.14.2/
Litbang/2016). Samples were collected from January to August 2016 
at Sanglah Hospital, Denpasar Obstetric and Gynecology (OBGYN) 
polyclinic. Samples were selected with consecutive sampling. The 
inclusion criteria were stadium IIB-IIIB squamous cell cervical cancer 
new patients, patients who were willing to fill in the informed consent, 
and those who consent for their laboratories data (hemoglobin, 
thrombocyte, and leukocyte) to be collected, as well as patients who 
were able to go through all series of chemotherapies from Cycle I until 
Cycle VI. The exclusion criteria were patients whose development could 
not be followed because of specific reasons such as death and lost to 
follow-up. Then, the selected patients were categorized into two groups 
that include patients who underwent paclitaxel cisplatin regimen 
chemotherapy and patients who underwent paclitaxel carboplatin 
regimen chemotherapy. Every patient in each group was observed from 
the moment the patients underwent first chemotherapy cycle until 
sixth chemotherapy cycle with the interval of 3 weeks within each cycle. 
Patients’ blood was collected from before they underwent the first 
chemotherapy and after they underwent the sixth chemotherapy. It was 
then checked for its hemoglobin, thrombocyte, and leukocyte level at the 
laboratory of Sanglah Hospital, Denpasar, Bali, Pathological clinic. The 
data from each patient were then collected and analyzed statistically 
with SPSS after they underwent normality test with Shapiro–Wilk test. 
Data with normal distribution were further analyzed with independent 
t test. Data with abnormal distribution were further analyzed with 
Mann–Whitney test with 95% confidence level (*p=0.05). The collected 
data would be meaningful if the value of *p<0.05.

RESULTS

Patients’ characteristics
The number of samples collected from January to August 2016 was 
17  patients. They consisted of two groups with 7  patients belong 
to paclitaxel cisplatin group and 10  patients belong to paclitaxel 
carboplatin group. All of them fulfilled the criteria to be the samples in 
this research. All of the patients’ characteristics could be observed in 
the following Table 1.

Difference in hematologic toxicity between cervical cancer 
patients with paclitaxel cisplatin chemotherapy and paclitaxel 
carboplatin chemotherapy
Normality test by Shapiro–Wilk produced data with abnormal 
distribution, so Mann–Whitney test was conducted to analyze data from 
hemoglobin, thrombocyte, and leukocyte level before chemotherapy 
I and after chemotherapy VI from patients of both groups. The 
Mann–Whitney test result was shown in the following Table 2.

DISCUSSION

Patients’ characteristics
All samples in this research were married with a diverse range of age. The 
number of patients belongs to the group of 36–45 years was 4 people in 
paclitaxel cisplatin group and 6 people in paclitaxel carboplatin group. 
Meanwhile, the number of patients belongs to the group of 46–65 years 
was 3 people for paclitaxel cisplatin group and 4 people for paclitaxel 
carboplatin group. From Table  1, it could be seen that women who 
got married within the age range of 15–25 years old were 7 patients 
for paclitaxel cisplatin group and 8 patients for paclitaxel carboplatin 
group. Meanwhile, there were 2  patients from paclitaxel carboplatin 

group who got married at the age of beyond 26 years old. This is in line 
with a literature that stated how cervical cancer is one of the diseases 
transmitted through sexual intercourse [11]. This means that one of the 
risk factors for cervical cancer is women who have got married  [12]. 
This is also supported by a research that states that if the first sexual 
intercourse was done before the age of 20, the risk of contracting 
cervical cancer will be higher since human papilloma virus (HPV) 
infection is commonly occurring within the age range of 18–30 years 
old, which is a few years after the intercourse took place [13]. HPV 
types 16 and 18 among women with cervical cancer in Aleppo, Syria, 
were detected in approximately 74% of cervical cancer patients. This 
indicates prophylactic vaccines against HPV type 16 and 18 is necessary 
to prevent cervical cancer among Syrian women [14].

Based on Table  1, it was concluded that the most commonly found 
cervical cancer stadium was stadium IIIB with 7 patients from paclitaxel 
cisplatin group and 8  patients from paclitaxel carboplatin group. On 
the other hand, there were only 2 people from paclitaxel carboplatin 
group with stadium IIB. This research shows how most cervical cancer 
cases are diagnosed during advanced stadiums. It is due to how there 
are no obvious symptoms during early stadiums of cervical cancer. The 
symptoms such as vaginal abnormal bleeding or odorous vagina can 
only be detected during advanced stadiums, and this is why this cancer 
is often known as the silent killer [15]. The most common educational 
level among patients was elementary school with 4  patients from 
paclitaxel cisplatin group and 8  patients from paclitaxel carboplatin 
group. Most patients from paclitaxel cisplatin group were working as 
merchants, and private employees with 2 patients each and 8 patients 
from paclitaxel carboplatin group were working as entrepreneurs. 
Looking from the area of origin, most patients were mostly from 

Table 1: Data of squamous cell cervical cancer patients’ 
characteristics

Patients 
characteristics

Paclitaxel 
cisplatin n=7 (%)

Paclitaxel carboplatin 
n=10 (%)

Age
36–45 4 (57.14) 6 (60)
46–65 3 (42.86) 4 (40)

Marital status
Married 7 (100) 10 (100)
Not married 0 (0) 0 (0)

Age of marriage
15–20 years 4 (57.14) 4 (40)
21–26 years 3 (42.86) 4 (40)
>26 0 (0) 2 (20)

Educational level
No formal 
education 

1 (14.29) 3 (30)

Elementary school 4 (57.14) 2 (20)
Middle school 1 (14.29) 2 (20)
High school 1 (14.29) 2 (20)
Bachelor 0 (0) 1 (10)

Occupational status
Entrepreneur 0 (0) 6 (60)
Farmer 1 (14.29) 2 (20)
Homemaker 1 (14.29) 1 (10)
Civil servant 0 (0) 1 (10)
Housemaid 1 (14.29) 0 (0)
Private employee 2 (28.57) 0 (0)
Merchant 2 (28.57) 0 (0)

Area of origin
Bali 3 (42.86) 8 (80)
Sulawesi 1 (14.29) 0 (0)
East Lombok, NTB 2 (28.57) 2 (20)
East Java 1 (14.29) 0 (0)

Stadium of disease
IIB 0 (0) 2 (20)
IIIB 7 (100) 8 (80)

n: Number of patients
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Bali with 3  patients for paclitaxel cisplatin group and 8  patients for 
paclitaxel carboplatin group.

Difference in blood function toxicity
Hematological system was most commonly affected by chemotherapy 
agents because of non-selective action of chemotherapeutic drugs. 
A  study by Antony et al. reported 61  (37.88%) adverse drug 
reaction of chemotherapeutic drugs in hematological system. The 
chemotherapeutic drugs target the rapidly dividing cells, such as bone 
marrow and tumor cells, which cause bone marrow suppression leading 
to anemia, leukopenia, neutropenia, and thrombocytopenia [16]. In this 
research, monitoring of chemotherapy toxicity was conducted toward 
blood function that includes hemoglobin, thrombocyte, and leukocyte. 
Based on Table  2, it could be seen that there was a not meaningful 
decrease of the hemoglobin values from before chemotherapy Cycle I 
and after chemotherapy Cycle VI after they underwent Mann–Whitney 
test. It was marked with the value *p=0.999, in which the decrease of 
hemoglobin level was 1.01 in both groups of patients with paclitaxel 
cisplatin regimen and patients with paclitaxel carboplatin regimen. 
This decrease was the side effect of cisplatin regimen chemotherapy 
that often led to anemia. Carboplatin is also known to cause the 
myelosuppressive effect that lowering the production of blood cells in 
the spinal cord. This will lead to the decrease of red blood cells that can 
trigger anemia [9]. The most common hematologic toxicity occurred 
from the use of paclitaxel and cisplatin chemotherapy is anemia. This 
will be the case with 30 of 43 cervical cancer patients [17]. According 
to the research of Mell et al., cisplatin intake of 4 until 6 chemothrapy 
cycles would trigger acute anemia with the percentage of 48.6% in 
cervical cancer patients [18]. Another research by Umayahara et al. 
showed that paclitaxel cisplatin regimen intake would cause Grade  2 
anemia in 26  patients (38.24%) of 68 cervical cancer patients [19]. 
Meanwhile, paclitaxel carboplatin regimen intake for 6 cycles in cervical 
cancer patients would cause Grade  3 anemia with the percentage of 
48.3% [20]. Not to mention, a research by El-Deen et al. also showed 
that 6 of 50 ovarium cancer patients who took paclitaxel carboplatin 
regimen suffered from severe anemia and 32  patients suffered from 
mild anemia [21]. Anemia will cause our bodies to be lacking in 
nutrients and oxygen that will lead to organ damage such as heart if it 
happens continuously [22].

In this research, toxicity monitoring toward thrombocyte values was 
also conducted for squamous cell cervical cancer patients from both 
paclitaxel cisplatin and paclitaxel carboplatin chemotherapy groups 
before chemotherapy Cycle I and after chemotherapy Cycle VI. The 
result showed a decrease in thrombocyte level after chemotherapy. 
The decrease of thrombocyte level from paclitaxel carboplatin group 
was 229.75±132.66×103/µL which was higher than paclitaxel cisplatin 
group with 71.19±114.39×103/µL with the value of *p<0.05 was 0.022. 
This means that there was a meaningful decrease of thrombocyre values 
in squamous cell cervical cancer patients from before chemotherapy I 
and after chemotherapy VI with either paclitaxel cisplatin regimen or 
paclitaxel carboplatin regimen. This decrease was a side effect of cisplatin 
regimen chemotherapy that could cause mild thrombocytopenia [9]. 
However, this effect will rarely happen [23]. Carboplatin is known to 
be able to increase the risk of thrombocytopenia since it can make that 
the thrombocyte level becomes <100×103/µL [24,25]. According to 

the research of Mell et al., cisplatin intake of 4 until 6 chemotherapy 
cycles has the percentage of 37.8% of causing thrombocytopenia in 
cervical cancer patients [18]. Another research by Umayahara et al. 
showed that paclitaxel cisplatin regimen intake would cause Grade  1 
thrombocytopenia in 12  patients (17.65%) of 68 cervical cancer 
patients  [19]. Meanwhile, paclitaxel carboplatin chemotherapy would 
also cause thrombocytopenia in 58% of ovarium cancer patients [26]. 
Research by Rosell et al. also showed that paclitaxel carboplatin 
regimen would cause a higher risk of thrombocytopenia for as much 
as 27% compared to 13% in non-small-cell-lung cancer patients with 
paclitaxel cisplatin regimen [27]. This result is in accordance to another 
research by Bois et al. that stated how combined paclitaxel and cisplatin 
chemotherapies will cause toxicity in thrombocyte, erythrocyte, 
leukocyte, neutrophil, and neutropenia  [28]. Statistically, this is no 
more significance compared to combined paclitaxel and carboplatin. 
This result is also supported by the research of Kitagawa et al. who 
stated that paclitaxel carboplatin chemotherapy has a higher risk of 
thrombocytopenia compared to paclitaxel cisplatin. It recorded 31 of 
126 patients suffering from thrombocytopenia for those with paclitaxel 
carboplatin and the record of 4 of 125 cervical cancer patients 
suffering from it for those with paclitaxel cisplatin  [7]. The decrease 
of thrombocyte level is higher in patients who underwent paclitaxel 
carboplatin chemotherapy compared to those who underwent 
paclitaxel cisplatin chemotherapy. This is due to how carboplatin 
regimen chemotherapy results in higher toxic effect toward blood 
function [23]. Decreased thrombocyte level from the normal one will 
result in thrombocytopenia that might cause bleeding [29].

Toxicity monitoring toward leukocyte value was also carried in this 
research. The result showed that there was a higher decrease of leukocyte 
level in paclitaxel carboplatin group with 10.51±8.83×103/µL compared 
to paclitaxel cisplatin group with 5.47±5.49×103/µL with the value of 
*p>0.05 was 0.202. This means that there was no meaningful decrease 
of leukocyte values in squamous cell cervical cancer patients from 
before chemotherapy I and after chemotherapy VI with either paclitaxel 
cisplatin regimen or paclitaxel carboplatin regimen. This decrease was 
a side effect of cisplatin regimen chemotherapy that will cause mild 
leukopenia [9]. This decrease was also the side effect of carboplatin 
intake since its side effect includes myelosuppression or spinal cord 
depression that might lead to low blood cells production [30]. Cisplatin 
intake for 4 until 6 cycles of chemotherapies in cervical cancer patients 
will cause leukopenia with the percentage of 32.4% [18]. According to 
research by Umayahara et al., paclitaxel cisplatin regimen intake would 
cause Grade 3 leukopenia in 35 patients (51.47%) of 68 cervical cancer 
patients [19]. On the other hand, paclitaxel carboplatin regimen intake 
would also cause leukopenia with the percentage of 13.8% in cervical 
cancer patients who underwent 6 cycles of chemotherapies [31]. The 
higher decrease of leukocyte values from paclitaxel carboplatin group 
in this research is in accordance to the research by Joseph et al. that 
stated paclitaxel carboplatin regimen intake was proven to be able 
in causing leukopenia with the percentage of 85% [26]. This result is 
also supported by the research of Ozols et al. that showed paclitaxel 
carboplatin regimen intake would cause 53% patients to suffer from 
leukopenia compared to 51% for those with paclitaxel cisplatin intake 
in ovarium cancer patients [32]. The higher decrease of leukocyte level 
in paclitaxel carboplatin group compared to paclitaxel cisplatin group 

Table 2: Comparison result of hemoglobin, thrombocyte, and leukocyte decrease before chemotherapy Cycle I and after chemotherapy 
Cycle VI between patients from paclitaxel cisplatin regimen group and patients from paclitaxel carboplatin regimen group with Mann–

Whitney test

Parameter blood function Mean±SD

Paclitaxel cisplatin regimen n=7 Paclitaxel carboplatin regimen n=10 p
Hemoglobin (g/dL) 1.01±1.17 1.01±1.11 0.999
Thrombocyte (103/µL) 71.19±114.39 229.75±132.66 0.022*
Leukocyte (103/µL) 5.47±5.49 10.5±8.83 0.202
n: Number of patients, Mean: Average, SD: Standard deviation, Data are expressed as mean values with plus‑minus values as standard deviation. *Statistically significant
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was due to how carboplatin has higher toxicity effect toward blood 
function. The effect was leukopenia that occurred after 14 days of the 
medicine intake [33]. The decrease of leukocyte level can increase 
the risk of infection because cervical cancer patients have immunity 
problems [2].

CONCLUSION

There was a decrease in hemoglobin, thrombocyte, and leukocyte level 
in patients who underwent both paclitaxel cisplatin and paclitaxel 
carboplatin chemotherapies. The decrease of hemoglobin level from 
patients in both regimen groups was not meaningful with the value of 
*p>0.05 (*p=0.999). The decrease of thrombocyte level from patients 
in both regimen groups was meaningful with the value of *p<0.05 
(*p=0.022) in which patients who underwent paclitaxel carboplatin 
chemotherapy experienced from higher decrease. The decrease of 
leukocyte level was meaningful for patients in both regimen groups 
with the value of *p>0.05 (*p=0.202) in which patients who underwent 
paclitaxel carboplatin chemotherapy experienced from higher decrease.
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