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Abstract

The use of chemotherapeutic agents in the management of cancer is often followed by a range of toxicities
to various organ systems. A retrospective study on the hematologic toxicities of chemotherapy in lung
cancer patients has been carried out. The study was conducted by a cross-sectional method from medical
records of four-year data in 2010-2014 at Dr. M. Djamil Hospital Padang, West Sumatra, Indonesia.
Data from medical records of patients diagnosed with lung cancer and underwent chemotherapy,
not suffering from primary hematologic diseases, and with normal kidney and liver function prior to
chemotherapy were studied. A number of 22 medical records of lung cancer patients which met the
criteria with a total of 40 chemotherapy cycles were observed. The study revealed that a combination
of carboplatin-paclitaxel was the most common chemotherapy used for the patients (72.7%). The
hematologic toxicities comprised anemia, leukopenia, and thrombocytopenia with the severity ranging
from grade 1-3. Carboplatin-paclitaxel was the only combination that caused these three toxicities, and
the only combination to cause thrombocytopenia as well. Anemia was the major hematologic toxicity
experienced by more than half of the patients. The study concludes that there is a reasonably high
incidence of hematologic toxicities from chemotherapy among lung cancer patients.
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Toksisitas Hematologis Akibat Kemoterapi pada Pasien Kanker Paru:
Studi Retrospektif di RSUP Dr. M. Djamil Padang

Abstrak

Penggunaan obat kemoterapi dalam pengobatan kanker sering disertai dengan toksisitas pada beberapa
sistem organ. Kajian retrospektif terhadap toksisitas hematologis akibat kemoterapi pada pasien kanker
paru sudah dilaksanakan. Studi ini dilaksanakan dengan metode cross-sectional dari data rekam
tahun 2010-2014 di RSUP Dr. M. Djamil Padang, Sumatera Barat. Data pasien yang didiagnosis
menderita kanker paru yang menjalani kemoterapi, tidak menderita penyakit hematologis dan gangguan
hematopoiesis, serta memiliki fungsi ginjal dan hati yang normal dimasukkan ke dalam kajian. Sejumlah
22 pasien memenuhi kriteria dengan jumlah siklus kemoterapi sebanyak 40. Hasil kajian ini mengungkap
bahwa kombinasi karboplatin-paklitaksel merupakan kemoterapi yang paling banyak digunakan
(72,2%). Toksisitas hematologis yang terjadi meliputi anemia, leukopenia, dan trombositopenia dengan
tingkat keparahan 1-3. Karboplatin-paklitaksel merupakan satu-satunya kombinasi kemoterapi yang
menyebabkan ketiga toksisitas hematologis tersebut, sekaligus juga merupakan satu-satunya kombinasi
yang menimbulkan trombositopenia. Anemia merupakan toksisitas hematologis yang paling banyak
terjadi meliputi lebih dari separuh pasien. Penelitian ini menyimpulkan bahwa terdapat toksisitas hematologis
yang cukup tinggi akibat kemoterapi pada pasien kanker paru.
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Introduction

Lung cancer is a disease of uncontrolled growth
of cells that starts off in one or both lungs. Most
of the lung cancers such as lung carcinomas are
derived from epithelial cells.! Lung cancer is
ranked fourth of all cancers in Indonesia and
has become the second leading cause of death
after cardiovascular disease.?® Lung cancer
management is conducted with a series of
treatment such as surgery, radiation therapy,
chemotherapy, and combination therapy.* Some
chemotherapeutic agents such as cisplatin and
carboplatin are well-known for their poor
therapeutic index and with high toxic effects,
thus improper doses and regimens may result
in some serious adverse effects and fatalities.
Chemotherapy drugs generally work on cells
that are actively dividing. Therefore, the effect
is not only experienced by the cancerous cells
but also in normal tissues with a high rate
of proliferation such as gastrointestinal and
hematopoietic systems.’

First-line regimens of chemotherapy that are
recommended by The National Comprehensive
Cancer Network (NCCN) for Lung Cancer
comprise a combination of platinum (cisplatin or
carboplatin) with other cytotoxic drugs, such as
paclitaxel, gemcitabine, vinorelbine, pemetrexed,
and docetaxel.® Cisplatin and carboplatin are
nephrotoxic cytotoxic agents that can contribute
to a decrease in creatinine clearance up to 60—
80%. On the other hand, carboplatin is reported
to have smaller nephrotoxicity. However, the
accumulation of its long-term use may also cause
similar toxic effects. Renal tubular damage
induced by cisplatin or carboplatin may affect
the pharmacokinetics of cisplatin which is
excreted by the kidney. The concentration of
unbound molecules of these two drugs may
increase, causing a reduced renal excretion
after several cycles. As a consequence, their
myelosuppressive effect on bone marrow
activity can be worsening.’

The clinical manifestation of myelo-
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suppressive effect may present as anemia,
leukopenia, and thrombocytopenia. Severe
leukopenia (leukocyte count <2000/mm?) and
thrombocytopenia (platelet count <100,000/
mm?®) are adequate indicators to discontinue
therapy in patients whose hematopoietic system
were normal at the beginning of therapy.>®
The grade of toxicity has also become one
of the criteria to take into account before
conducting chemotherapy. Chemotherapy can
only be prescribed when the toxicity does not
exceed grade three based on the WHO toxicity
grading scale. Therefore, it is necessary to
study the toxicity of chemotherapy for lung
cancer patients and to monitor the toxicity
scale.’

Methods

Study design

The study was a qualitative descriptive research
conducted by the cross-sectional method using
four-year medical record data of male and
female lung cancer patients in 2010-2014 who
underwent chemotherapy at the pulmonary
ward in Dr. M. Djamil Hospital, Padang, West
Sumatra, Indonesia. Samples were collected
using total sampling technique. This study has
been approved by the hospital’s Education and
Research Office (No. LB.00.02.07.1971).

Population and sample

The population was all medical records of
patients who had been diagnosed with lung
cancer and underwent chemotherapy at the
pulmonary ward of Dr. M. Djamil Hospital
Padang, West Sumatra, Indonesia. Data were
collected from patients’ medical records that met
inclusion criteria: diagnosed with lung cancer
and received first-line chemotherapy regimens.
Patients who underwent chemoradiotherapy
and those diagnosed with primary hematologic
diseases or impaired kidney and liver function
before chemotherapy were excluded from the
study.
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Data collection and analysis

The collected data consisted of types and stages
of lung cancer, regimens of chemotherapy,
performance status, and the results of the
hematologic examination. Staging of cancer
was based on TNM classification system
converted into stage I to IV,!%!! meanwhile
the grading for hematological toxicities was
based on WHO toxicity scale taken from
hemoglobin levels, leukocyte, granulocytes
and platelet counts.'? The performance status
of the patients was examined using the
Karnofsky scale to assess their capability to
tolerate the use of chemotherapeutics."® Data
were analyzed descriptively and presented in
tables and charts.

Results

Among 46 lung cancer patients who received
chemotherapy, a number of 22 patients met the
criteria for the study with a total of 40 cycles of
chemotherapy. The patients were dominated
by male (68.2%) and those aged 41-60 years
old (72.8%). Adenocarcinoma was the most
common type of lung cancer found in the
study (77.3%). The characteristics of lung
cancer patients receiving chemotherapy are
presented in Table 1, meanwhile, the number
of chemotherapy cycles received by the patients
is demonstrated in Figure 1, in which most of
the patients (68.2%) received only one cycle
of chemotherapy.

Table 1 Characteristics of Lung Cancer Patients Receiving Chemotherapeutic Agents

Patient Characteristics Number of Patients Total (%)

Sex

Male 15 68.2

Female 7 31.8
Age

21-30 1 4.5

3140 2 9.1

41-50 8 36.4

51-60 8 36.4

61-70 1 4.5

71-80 2 9.1
Type of Lung Cancer

Adenocarcinoma 17 77.3

Squamous cell carcinoma 3 13.6

Large cell carcinoma 2 9.1
Staging*

1IB 13.6

IIA 9.1

11IB 4.5

v 16 72.7
Performance Status**

30-40% 0 0.0

50-60% 0 0.0

70-80% 22 55.0

90-100% 18 45.0

*Based on TNM classification (T for extent of the primary tumor, N for involvement of lymph nodes, and M for distant
metastases)'*!>, **Based on Karnofsky Performance Status Scale'
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Figure 1 Percentage of Patients Who Received Certain Cycles of Chemotherapy for Lung Cancer (n=22)

There was a total of four combinations of
chemotherapeutic agents used by the patients.
Carboplatin-paclitaxel was the most frequent
combination in all three types of lung cancer
(72.2%). Table 2 summarizes entire combinations
of chemotherapeutic agents used by the
patients in different types of lung cancer.
On the other hand, there were three different
hematologic toxicities (dominated by anemia)
investigated from the patients caused by three
out of four chemotherapeutic combinations.
Thrombocytopenia was experienced by all
patients who received carboplatin -paclitaxel
(Table 3). The number of chemotherapy cycles
causing hematologic toxicities and their grading
distribution is presented in Figure 2.

Discussion

Surgery and radiation therapy are powerful
treatments to remove and destroy cancer cells.

However, this kind of treatment can only work
in certain body areas. Chemotherapeutic agents
come to solve this limitation because they can
work throughout the whole body and even kill
cancerous cells that have metastasized to other
body parts.’ Unfortunately, chemotherapy poses
a major concern in adverse effects to some
organ systems, including hematologic functions.
Some of them are considered to cause fatalities
and death, especially in elderly patients.'*!> In
addition, the evaluation of hematologic toxicities
from chemotherapy, especially for lung cancer
patients in Indonesia, is rare to be reported to
our knowledge. Therefore, the evaluation of
hematologic toxicities is a necessary initial step
towards improving the quality of the treatment
and the patients’ quality of life as well.

In the present study, the combinations of
chemotherapeutic agents were investigated for
their toxic effects to the hematologic system,
especially for the three major components of

Table 2 Combinations of Chemotherapeutic Agents Used in Several Types of Lung Cancer

Number of Patients (%)

Chemotherapeutic
Combination Adenocarcinoma Squam.o us Cell Larg-e Cell Total
Carcinoma Carcinoma
Carboplatin-Paclitaxel 12 (72.7) 1 (50.0) 3 (100.0) 16 (72.7)
Carboplatin-Gemcitabine 2 (11.8) 1 (50.0) - 3(13.6)
Carboplatin-Vinorelbine 2 (11.8) - - 2(9.1)
Cisplatin-Gemcitabine 1(4.4) - - 1(4.4)
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Table 3 The Incidence of Hematologic Toxicities in Patients Receiving Combination of Chemotherapeutic

Agents for Lung Cancer

Chemotherapeutic Number of Number of Incidence of Toxicity (%)
Combination Patients (%) Anemia Leukopenia Thrombocytopenia
Carboplatin-Paclitaxel 16 (72.7) 8(50.0) 5(31.3) 16 (100.0)
Carboplatin-Gemcitabine 3 (13.6) 2 (66.7) - -
Carboplatin-Vinorelbine 2(9.1) 1 (50.0) 1(50.0) -
Cisplatin-Gemcitabine 1(4.5) - - -

blood cells. The grade for these toxic effects
was based on the Karnofsky performance scale,
a very popular scaling system to determine the
patients’ capability to tolerate the medications
that they receive, especially for serious illness
such as the use of chemotherapy for cancer
patients. The Karnofsky score is presented
in percent, in which the lower the score, the
worse the rate of survival. Simply put, 100
means perfect health while 0 means death.”* On
the other hand, the staging of the lung cancer
suffered by the patients was determined by
TNM classification. This classification system
1s based on the anatomical extent of the cancers
that represents the size of the tumour (T), the
involvement of the lymph node (N), and the
metastasis status (M).!*!" The study found
that the toxic effects were present in most of
the chemotherapeutic combinations. These
toxicities comprised anemia, leukopenia,
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and thrombocytopenia with various severity
ranging from grade 1 to 3.

The data show a marked difference between
the number of male and female patients. A
report from the US Centers for Disease Control
and Prevention (CDC) suggests that men are
more likely to be suffering from lung cancer
than women.'® The American Cancer Society
also approximates that the overall risk of
developing lung cancer in men is around 1 in
14, higher when compared to a 1 in 17 chance
for women. In addition, the risk becomes
higher when the individual smokes tobacco.!”
Although not assessed in the present study,
evidence suggests that tobacco smoking
is the major cause of lung cancer. In fact,
Indonesia has been reported to have 76.2%
more men smokers than on average countries
with medium human development index. In
contrast, tobacco smoking among women

® Grade 4
= Grade 3
Grade 2
Grade 1

Thrombocytopenia

Hematologic toxicities

Figure 2 Number of Chemotherapy Cycles with Hematological Toxicities and Their Grading Distribution (n=40)
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is 3.6% fewer."®* However, although more
smoking men were presented than women,
studies show more significant percentage of
women who develop lung cancer have never
smoked."”* Another risk factor that could
differentiate between sexes is the biological
aspects. These include the genes that may make
them more vulnerable to harmful effects of
carcinogens.?! The various genetic association
is also proposed to either increase the risk
of developing the disease or preventing it.?
Besides, the difference in hormonal regulation
may influence the progression of cancer
between men and women.”

The present findings show that most of
the patients had adenocarcinoma (77.3%), in
line with the global trend in most parts of the
world.?** Higher incidence of adenocarcinoma
is often correlated with its risk factor. Some
studies have suggested that the shift in the use of
cigarette filter ventilation might be responsible
for the increasing number of this type of lung
cancer.”*?” Another striking data from the
present study was the highest percentage of
patients with stage IV lung cancer (72.7%).
Ellis and Vandermeer (2011) have found that
lung cancer patients, in general, experience
considerable delays from the progression of
the cancer symptoms to present to the medical
provider for examination and then to initiate
the appropriate treatment. This delay may
result in the advancing of the cancer stage.®
Nevertheless, the performance status of all
patients are noticeably good (at least 70%).
The score 70% represents the patients’ inability
to carry on normal activities but still care for
self. Meanwhile, the patients with 80% score
can be active for work with efforts although
some signs or symptoms of the disease are
experienced. On the other hand, patients
scored 90% can carry on normal activity with
minor signs or symptoms of the disease."

A previous study has demonstrated that
the toxicity of chemotherapy depends on the
doses received by the patients.” However, the
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present study found that the doses of drugs
used in chemotherapy were all appropriate in
accordance to the recommendation of NCCN
and The Indonesian Society of Respirology,
where the doses should be calculated based
on patient’s body surface area especially for
paclitaxel, gemcitabine, vinorelbine, and based
on the kidney function for carboplatin.*’ Hence,
the use of chemotherapy beyond recommended
doses might not be considered as the causing
factor for toxicities of chemotherapy in the
present study.

Many severe toxicities in the use of
chemotherapeutic agents are often experienced
during the first cycle of chemotherapy.
Hematologic toxicities from chemotherapy
may generally occur from the first to eighteenth
week and most commonly arise in the fifth
week or at the end of the second cycle.?*** The
present study found that hematologic toxicities
progressed at the end of the second cycle of
chemotherapy, where the grade 3 toxicity
increased dramatically from 0 to 37.50%.
This might occur because the chemotherapy
drugs, in addition to destroying the cancer
cells, also kill progenitor cells that produce
granulocytes, erythrocytes, and platelets in
peripheral blood circulation. These immature
cells will be destroyed within 7-14 days after
chemotherapy, while the maturation of those
cells in the bone marrow takes 8—12 days,
therefore those blood components will return
to normal level on day 28-35.%°

Anemia is the most common hematologic
toxicity found in this study (30%). Fortunately,
its highest incidence (50%) was the grade 1
anemia. The proper dose of chemotherapy
might contribute to prevent the incidence of
high-grade toxicity of anemia, and perhaps
also for leukopenia and thrombocytopenia as
it is well recognized that higher doses would
bring about greater hematologic toxicities.*
The present data also showed that most of
the patients (68.2%) only received 1 cycle of
chemotherapy (Figure 1). The chemotherapy
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cycle is reported to be associated with the
severity of the toxicity. The more the number
of chemotherapy cycles, the more severe the
toxicity experienced by the patients.’!

A number of 11 patients experienced
anemia in this study: 8 from those who
used carboplatin-paclitaxel (50%); 2 from
carboplatin-gemcitabine (67%); and 1 from
carboplatin-vinorelbine (50%) as shown in
Table 3. Patients who experienced anemia in
this study were those using a combination of
carboplatin with another anticancer agent. The
percentage of anemia toxicity among patients
who received a combination of carboplatin
with paclitaxel; gemcitabine; and vinorelbine
were 50; 66.67, and 50%, respectively. A
previous study has also found that most common
hematologic toxicity from a combination of
platinum-gemcitabine was anemia.*?

Generally, a combination of platinum-
gemcitabine has been well recognized as
the third generation of chemotherapy agent
which often causes both hematologic and non-
hematologic toxicities.’** Gemcitabine is a
prodrug that is metabolized and activated in
the liver, while the clearance of this drug from
the body is undertaken through the kidneys.
Clearly, both liver and kidney play significant
roles in the pharmacokinetics of this drug.*
Therefore, the use of this combination is not
only leading to decreased kidney function
through the mechanism of hypomagnesemia
due to carboplatin, but also angiopathy lesions
in the nephrons due to gemcitabine. In addition,
kidney and liver also play particular roles in the
secretion of erythropoietin which is important in
the production of blood cells, thus alteration
to these organs is very likely to contribute to
anemia.’’

Besides causing anemia, chemotherapy
can also cause leukopenia, a decrease in the
number of white blood cells. Herein, this kind
of hematologic toxicity was found in 15%
of the patients, all of them were within grade
1-2. This grade of toxicity is considered to
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not interfere with the chemotherapy. Several
factors reported to significantly affect the
incidence of leukopenia in chemotherapy
with platinum-based regimens include age,
sex, creatinine clearance, and BMI.3®

All patients who experienced leukopenia
from chemotherapy were male subjects, aged
<65 years old. Nevertheless, both sex and
age factors are difficult to be correlated with
the incidence of leukopenia in this study. The
incidence of leukopenia was experienced by
6 patients, where 5 of them were those taking
carboplatin-paclitaxel (31% among this group)
and the rest (1 patient) taking carboplatin-
vinorelbine combination (55%). Some previous
studies reported higher incidence (45% and
72%) of leukopenia among patients taking a
combination of platinum with paclitaxel,***
while number of patients taking carboplatin-
vinorelbine who experienced leukopenia from
other studies has been reported to vary from
21% to 70%.4142

It can be shown from the present data
that thrombocytopenia was experienced in
5% of the total cycles, where all of them
were in grade 3 toxicity. Thrombocytopenia
occurred at the end of cycle 2 and 4. These
patients were those who took carboplatin-
paclitaxel combination. Previous studies have
also reported that around 10-11% of patients
who took carboplatin-paclitaxel combination
experienced grade 3—4 thrombocytopenia.
However, thrombocytopenia is a quite rare
hematologic toxicity from the use of platinum
and paclitaxel combination.**#

A major limitation of the present study
is the limited number of patients although
lung cancer is reported to be the number
one cancer that kills men and the leading
cause of economic burden in Indonesia.*
The use of four-year data in this study could
not even increase a significant number of
data for inclusion, thus did not allow some
more sophisticated statistical analyses to
be conducted. Nonetheless, the number of
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samples in this study was quite representative
since the total sampling technique was used,
thus reducing the risk of missing potential
insights from samples that were not included.
In addition, incomplete and insufficient
details within the medical records are other
issues in collecting more data from a wider
period. Future studies may need to consider
collecting and evaluating the data from
multiple hospitals. More data will allow further
analysis that may involve comparative and
correlative analyses from the patients’ socio-
demographic profile. On the other hand, the
use of electronic medical records should be
implemented to improve the transition to the
digital age. This implementation is not only
supporting the research but also improving
the quality of service and coordination of the
healthcare providers.*+¢

The incidence of hematologic toxicities
from chemotherapy may be avoided by
studying the patients’ individual risk factors.
Several predictors have been proposed beyond
the average risks. A scoring system known
as The Chemotherapy Risk Assessment
Scale for High-Age Patients (CRASH) for
example, has been proposed to assess the
risk of chemotherapy in elderly patients.*’
On the other hand, clinical pharmacists may
take a critical role in improving the safety
of chemotherapy by identifying the type of
chemotherapy errors, their frequency, and their
severity, in addition, to provide supportive
care such as managing nausea and vomiting
symptoms and hematologic issues experienced
due to chemotherapy. Pharmacists are also
encouraged to participate in nutrition and
control of infection.”® These responsibilities
should be promoted to improve healthcare
quality and patient safety, especially in the use
of chemotherapeutic agents.

Conclusions

The incidence of hematologic toxicities of
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chemotherapy in lung cancer patients who
received the platinum anticancer drugs at
Dr. M. Djamil Hospital Padang, Indonesia
comprised anemia (30%), leukopenia (15%)
and thrombocytopenia (5%). These toxicities
were ranging from grade 1 to 3. Further research
needs to be conducted analytically related to
risk factors for hematologic toxicities among
these patients, thus the management can be
delivered more effectively and safer.

Acknowledgements

The authors gratefully acknowledge all
personnel in the Department of Pulmonary
Medicine and Medical Record Department
of Dr. M. Djamil Hospital Padang for their
support and assistance during the collection
of data.

Funding

The authors received no specific funding for
this study.

Conflict of Interest

The author(s) declared no potential conflicts

of interest with respect to the research, authorship,

and/or publication of this article.

References

1. Cancer Research UK. Lung cancer

[Accessed on: May 1, 2018]. Available at:

http://www.cancerresearchuk.org/about

-cancer/lung-cancer.

Supartono S, Suryanto A. Factors that

influence one year survival rate of advanced

stage lung cancer patients in Dr. Kariadi

Hospital Semarang. Medica Hosp. 2012;

1(1):25-31.

. World Health Organization. Cancer:
Fact sheets [Accessed on: 1 May 2018].
Available at: http://www.who.int/en/news-



Indonesian Journal of Clinical Pharmacy

Volume 8, Issue 2, June 2019

10.

I1.

room/ fact-sheets/detail/cancer.

Wakelee H. Treatment update: Lung
cancer [Accessed on: 13 January 2018].
Available at: https://www.cancercare.org/
publications/18-treatment update lung
cancer.

American Cancer Society. Chemotherapy
[Accessed on: 1 May 1 2018]. Available at:
https://www.cancer.org/treatment/treat
ments-and-side-effects/treatment-types/
chemotherapy.html.

National =~ Comprehensive  Cancer
Network. NCCN guidelines for patients:
Lung cancer-non-small cell lung cancer
[Accessed on: May 1, 2018]. Available at:
https://www.nccn.org/patients/guidelines/
lung-nsclc/.

Arrieta O, Michel-Ortega RM,
Villanueva-Rodriguez G, Serna-Thomé
MG, Flores-Estrada D, Diaz-Romero C,
et al. Association of nutritional status and
serum albumin levels with development
of toxicity in patients with advanced
non-small cell lung cancer treated with
paclitaxel-cisplatin chemotherapy: A
prospective study. BMC Cancer. 2010;10:
50. doi: 10.1186/1471-2407-10-50.
Azevedo VF, Silva MBG, Marinello DK,
Santos FD Dos, Silva GBG. Leukopenia
and thrombocytopenia induced by
etanercept: two case reports and literature
review. Rev Bras Reumatol. 2012;52(1):
110-2. doi: 10.1590/S0482-50042012000
100011.

The Indonesian Society of Respirology.
Lung cancer: Guidelines for diagnosis
and management in Indonesia [Accessed
on: 1 May 2018]. Available at: http://klik
pdpi.com/modules.php?name=Content&
pa=showpage&pid=97.

Detterbeck FC, Boffa DJ, Kim AW, Tanoue
LT. The eighth edition lung cancer stage
classification. Chest. 2017;151(1):193-203.
doi: 10.1016/j.chest.2016.10.010.

Mets O, Smithuis R. Lung Cancer TNM

137

12.

13.

14.

15.

16.

17.

18.

19.

20.

8 edition [Accessed on: 1 May 2018].
Available at: http://www.radiologyassista
nt.nl/en/p58efSeebl72c8/lung-cancer-tn
m-8th-edition.html.

World Health Organization. WHO handbook
for reporting results of cancer treatment.
Geneva: World Health Organization; 1979.
West HJ, Jin JO. Performance status
in patients with cancer. JAMA Oncol.
2015;1(7):998. doi: 10.1001/jamaoncol.2
015.3113.

Zauderer MG, Sima CS, Korc-Grodzicki
B, Kris MG, Krug LM. Toxicity of initial
chemotherapy in older patients with lung
cancers. J Geriatr Oncol. 2013;4(1):64—
70. doi: 10.1016/j.jg0.2012.09.003.
Borghaei H, Yim YM, Guerin A, Pivneva
I, Shi S, Gandhi M, et al. Severe adverse
events impact overall survival and costs
in elderly patients with advanced non-small
cell lung cancer on second-line therapy.
Lung Cancer. 2018;119:112-9. doi: 10.101
6/j.lungcan.2018.02.011.

Centers for Disease Control and Prevention.
Lung cancer statistics [Accessed on: 18
August 2016]. Available at: https://www.
cdc.gov/cancer/lung/statistics/index.htm.
American Cancer Society. Key statistics
for lung cancer [Accessed on: 18 August
2016]. Available at: http://www.cancer.
org/cancer/lungcancer-non-smallcell/
detailedguide/non-small-cell-lung-cancer
-key-statistics.

The Tobacco Atlas. The tobacco atlas:
Indonesia [Accessed on: 1 May 2018].
Available at: https://tobaccoatlas.org/cou
ntry/indonesia/.

Thun MJ, Hannan LM, Adams-Campbell
LL, Boffetta P, Buring JE, Feskanich D,
et al. Lung cancer occurrence in never-
smokers: An analysis of 13 cohorts and
22 cancer registry studies. PLoS Med.
2008;5(9):e185. doi: 10.1371/journal.pm
ed.0050185.

Freedman ND, Leitzmann MF, Hollenbeck



Indonesian Journal of Clinical Pharmacy

Volume 8, Issue 2, June 2019

21

22.

23.

24.

25.

26.

AR, Schatzkin A, Abnet CC. Cigarette
smoking and subsequent risk of lung
cancer in men and women: Analysis of a
prospective cohort study. Lancet Oncol.
2008;9(7):649-56. doi: 10.1016/S1470-2
45(08)70154-2.

. Carey MA, Card JW, Voltz JW, Arbes Jr

SJ, Germolec DR, Korach KS, Zeldin
DC. It’s all about sex: Gender, lung
development and lung disease. Trends
Endocrinol Metab. 2007;18(8):308—13. doi:
10.1016/j.tem.2007.08.003.

Dogan S, Shen R, Ang DC, Johnson ML,
D’Angelo SP, Paik PK, et al. Molecular
epidemiology of EGFR and KRAS
mutations in 3,026 lung adenocarcinomas:
Higher susceptibility of women to smoking
-related KRAS-mutant cancers. Clin Cancer
Res. 2012;18(22):6169-77. doi: 10.1158/1
078-0432.CCR-11-3265.

Micheli A, Ciampichini R, Oberaigner
W, Ciccolallo L, de Vries E, Izarzugaza I,
et al. The advantage of women in cancer
survival: An analysis of EUROCARE-4
data. Eur J Cancer. 2009;45(6):1017-27.
doi: 10.1016/j.ejca.2008.11.008.
American Cancer Society. What is non-
small cell lung cancer? [Accessed on: 10
December 2018]. Available at: https://
www.cancer.org/cancer/non-small-cell-
lung-cancer/about/what-is-non-small-
cell-lung-cancer.html

Mohan A, Latifi A, Guleria R. Increasing
incidence of adenocarcinoma lung in
India: Following the global trend? Indian
J Cancer. 2016;53(1):92-5. doi: 10.4103/
0019-509X.180819.

Ito H, Matsuo K, Tanaka H, Koestler
DC, Ombao H, Fulton J, et al. Nonfilter
and filter cigarette consumption and the
incidence of lung cancer by histological
type in Japan and the United States:
Analysis of 30-year data from population-
based cancer registries. Int J Cancer. 2011;
128(8):1918-28. doi:10.1002/ijc.25531.

138

27.

28.

29.

30.

31.

32.

33.

34.

Song M, Benowitz NL, Berman M,
Brasky TM, Cummings KM, Hatsukami
DK, et al. Cigarette filter ventilation and
its relationship to increasing rates of lung
adenocarcinoma. J Natl Cancer Inst. 2017;
109(12):djx075. doi: 10.1093/jnci/djx075.
Ellis PM, Vandermeer R. Delays in the
diagnosis of lung cancer. J Thorac Dis.
2011;3(3):183-8. doi:10.3978/.issn.2072
-1439.2011.01.01.

Usami E, Kimura M, Iwai M,
Takenaka S, Teramachi H, Yoshimura T.
Chemotherapy continuity and incidence of
febrile neutropenia with CHOP therapy in
an outpatient setting. MolClin Oncol. 2016;
4(4):591-96. doi: 10.3892/mc0.2016.738
Syahruddin E, Marlina N, Hudoyo A.
Efficacy and toxicity chemotherapy with
cisplatin + etoposide regimen in advanced
stage non-small cell lung cancer. J Respir
Indo. 2012;32(1):25-35.

Holmboe L, Andersen AM, Morkrid L,
Slerdal L, Hall KS. High dose methotrexate
chemotherapy: Pharmacokinetics, folate
and toxicity in osteosarcoma patients. Br
J Clin Pharmacol. 2012;73(1):106-14. doi:
10.1111/5.1365-2125.2011.04054 .x.
Hahn NM, Stadler WM, Zon RT,
Waterhouse D, Picus J, Nattam S, et al.
Phase II trial of cisplatin, gemcitabine,
and bevacizumab as first-line therapy for
metastatic urothelial carcinoma: Hoosier
oncology group GU 04-75. J Clin Oncol.
2011;29(12):1525-30. doi: 10.1200/JCO.
2010.31.6067.

Maisano R, Zavettieri M, Azzarello
D, Raffaele M, Maisano M, Bottari
M, et al. Carboplatin and gemcitabine
combination in metastatic triple-negative
anthracycline- and taxane-pretreated
breast cancer patients: A phase II study. J
Chemother. 2011;23(1):40-3. doi: 10.117
9/joc.2011.23.1.40.

Zhou C, Wu Y-L, Chen G, Feng J, Liu
XP, Wang C, et al. Erlotinib versus



Indonesian Journal of Clinical Pharmacy

Volume 8, Issue 2, June 2019

35.

36.

37.

38.

39.

40.

chemotherapy as first-line treatment
for patients with advanced EGFR
mutation-positive non-small-cell lung
cancer (OPTIMAL, CTONG-0802): A
multicentre, open-label, randomised, phase
3 study. Lancet Oncol. 2011;12(8):735-42.
doi: 10.1016/S1470-2045(11)70184-X.
Ahn HK, Jung M, Sym SJ, Shin DB, Kang
SM, Kyung SY, et al. A phase II trial of
Cremorphor EL-free paclitaxel (Genexol-
PM) and gemcitabine in patients with
advanced non-small cell lung cancer.
Cancer Chemother Pharmacol. 2014;74
(2):277-82. doi: 10.1007/s00280-014249
8-5.

de Sousa-Cavalcante L, Monteiro G.
Gemcitabine: Metabolism and molecular
mechanisms of action, sensitivity and
chemoresistance in pancreatic cancer.
Eur J Pharmacol. 2014;741:8-16. doi: 10.
1016/.ejphar.2014.07.041.

Soetekouw PMMB, Timmer-Bonte JNH,
Van Der-Drift MA, Van-Leeuwen F,
Wagenaar M, Van-Die M, et al. Safety and
efficacy of sequential chemotherapy with
carboplatin plus gemcitabine followed
by weekly paclitaxel in advanced non-
small cell lung cancer. Int J Clin Oncol.
2013;18(6):988-96. doi: 10.1007/s10147
-012-0476-7.

Jiang N, Chen X-C, Zhao Y. Analysis
of the risk factors for myelosuppression
after concurrent chemoradiotherapy
for patients with advanced non-small
cell lung cancer. Support Care Cancer.
2013;21(3):785-91. doi: 10.1007/s00520
-012-1580-y.

Igawa S, Murakami H, Takahashi T,
Nakamura Y, Tsuya A, Naito T, et al.
Efficacy of chemotherapy with carboplatin
and paclitaxel for unresectable thymic
carcinoma. Lung Cancer. 2010;67(2):194
—7. doi: 10.1016/j.lungcan.2009.03.031.
Lee CK, Gurney H, Brown C, Sorio R,
Donadello N, Tulunay G, et al. Carboplatin-

139

41.

42.

43.

44,

45.

46.

paclitaxel-induced  leukopenia and
neuropathy predict progression-free
survival in recurrent ovarian cancer. Br J
Cancer. 2011;105(3):360-5. doi:10.1038/
bjc. 2011.256.

Ou W, Sun HB, Ye X, Zhang BB, Yang H,
Fang Q, et al. Adjuvant carboplatin-based
chemotherapy in resected stage IITA-N2
non-small cell lung cancer. J Thorac
Oncol. 2010;5(7):1033—41. doi: 10.1097/
JTO.0b013e3181d95db4.

Takatani H, Nakamura Y, Nagashima S,
Soda H, Kinoshita A, Fukuda M, et al.
Phase I and II trials of vinorelbine with
carboplatin for patients 75 years of age
or older with previously untreated non-
small-cell lung cancer. Clin Lung Cancer.
2012;13(5):347-51. doi:10.1016/j.cllc.20
11.11.007.

Socinski MA, Bondarenko I, Karaseva
NA, Makhson AM, Vynnychenko I,
Okamoto I, et al. Weekly nab-paclitaxel
in combination with carboplatin versus
solvent-based paclitaxel plus carboplatin
as first-line therapy in patients with
advanced non-small-cell lung cancer:
Final results of a phase III trial. J Clin
Oncol. 2012;30(17):2055-62. doi: 10.120
0/JC0O.2011.39.5848.

Kristina SA, Endarti D, Prabandari YS,
Ahsan A, Thavorncharoensap M. Burden
of cancers related to smoking among
the Indonesian population: Premature
mortality costs and years of potential
life lost. Asian Pacific J Cancer Prev.
2015;16(16):6903-8. doi: 10.7314/APJC
P.2015.16.16.6903.

O’Malley AS, Grossman JM, Cohen GR,
Kemper NM, Pham HH. Are electronic
medical records helpful for care
coordination? Experiences of physician
practices. J Gen Intern Med. 2010;25(3):
177-85. doi:10.1007/s11606-009-1195-2.
Wilke RA, Xu H, Denny JC, Roden
DM, Krauss RM, McCarty CA, et al.



Indonesian Journal of Clinical Pharmacy

Volume 8, Issue 2, June 2019

47.

The emerging role of electronic medical
records in pharmacogenomics. Clin
Pharmacol Ther. 2011;89(3):379-86. doi:
10.1038/clpt.2010.260.

Extermann M, Boler I, Reich RR,
Lyman GH, Brown RH, Defelice J, et
al. Predicting the risk of chemotherapy
toxicity in older patients: The
chemotherapy risk assessment scale for

48.

high-age patients (CRASH) score. Cancer.
2012;118(13):3377-86. doi: 10.1002/cnc
1.2 6646.

Ma CSJ. Role of pharmacists in
optimizing the use of anticancer drugs
in the clinical setting. Integr Pharm Res
Pract. 2014;3:11-24. doi: 10.2147/IPRP.
S40428.

© 2019 Yoliandra et al. The full terms of this license incorporate the Creative Common Attribution-Non Commercial License (https://creative
commons.org/licenses/by-nc/4.0/). By accessing the work you hereby accept the terms. Non-commercial use of the work are permitted without

any further permission, provided the work is properly attributed.

140



