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Abstract

Objective: To explores the patterns of myeloid growth factors (MGFs) usage in the prevention of chemotherapy
(CMT) induced neutropenia. Method: This study was a retrospective chart review study. Data from 192 patients with
1,058 CMT cycles from 17 different cancer types were collected between January 1 and June 30, 2015. Risk assessment
of febrile neutropenia (FN) was performed prior to every CMT cycle. The patterns of MGFs use for prophylaxis were
recorded. Results: Overall, the consistency of the MGFs prophylaxis pattern with the Guideline was 63.04% of drug
use. No CMT cycles were in the ‘Overuse’ group. Amongst the CMT regimens with FN high risk, 67.57% of the MGFs
prophylaxis were consistent with the Guideline. Non-Hodgkin lymphoma was the most cancer type that received the
MGFs prophylaxis. The majority of the MGFs prophylaxis in the CMT regimen with intermediate risk for FN and additional
patient risk factors was in the ‘Underuse’ group (89.21%). Overall, MGFs prophylaxis was prescribed in 76 cycles (50
cycles for primary prophylaxis, and 26 cycles for secondary prophylaxis). Filgrastim was prescribed in all of cycles. The
average of MGFs prophylaxis duration were 6.8+1.19 and 6.3+1.67 days for primary prophylaxis and secondary
prophylaxis, respectively. Conclusion: Primary MGFs prophylaxis was more consistent with the Guideline than the
secondary prophylaxis. Most of the CMT regimens with MGFs prophylaxis were classified as high FN risk CMT. Non-
Hodgkin lymphoma and sarcoma with a higher reported FN rate, were the cancer types with the greatest adherence to
the MGFs prophylaxis guideline.
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Introduction

Bone marrow suppression is a serious side
effect of chemotherapy (CMT) that results in the
reduction of white blood cell, red blood cell and platelet
production. The subsequent conditions are called
neutropenia, anemia and thrombocytopenia,
respectively. Neutrophils are the most abundant human
white blood cells that play an important role in the
immune response against invading pathogens (1).
Therefore, neutropenia, especially febrile neutropenia
(FN), can lead to medical emergencies and potential
hospitalization where empiric broad-spectrum antibiotics
are commonly recommended. Moreover, the occurrence
of FN after early CMT cycles may affect subsequent
CMT dosage and delay treatment schedule, which
would influence the final treatment outcomes (2, 3). The
incidence rate of neutropenia is variable depending on
cancer types, type of CMT and patient risk factors. A
study revealed that the most FN episodes were treated
in the inpatient setting (4). The average yearly cost per
FN episode is between 13,372 and 20,920 USD in
America (2, 3). In Thailand, a study showed the mean
cost of hospitalization to be about 76,484 THB
(approximately 2,549 USD) (5). FN not only affects
hospitalization rate and cost, but also increases the
mortality rate, which is about 8.0%, 8.9%, and 14.3%
for patients with solid tumors, lymphoma, and leukemia,
respectively (3).

Myeloid growth factors (MGFs) is a class of
biologic agents developed from granulocyte colony
stimulating factor (G-CSF; e.g. filgrastim and
pegdfilgrastim and granulocyte- macrophage colony
stimulating factor (GM-CSF e.g. sargramostim) using
human recombinant technique. These two factors are
growth factors that normally regulate the proliferation,
differentiation, survival, and activation of cells in the
myeloid lineage (6). Many studies confirm that MGFs
usage can reduce the incidence, duration and severity
of FN from CMT (7-10). Moreover, it can also decrease

the risks of infection and hospitalization, but has no
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effect on mortality rate (7-9). Overall, MGFs can reduce
the rate of FN by around 50% (8, 9).

In addition, MGFs is costly. Many trials have
proved the benefit of MGFs usage in terms of the
decrease in hospitalization costs, despite the extra cost
of MGFs. However, the magnitude of the benefit varies
among studies due to the differences in the cost of care
in each country (11-14). Several guidelines from the
cancer organization recommends MGFs prophylaxis in
situations where the overall FN risk is more than 20%,
since this shows potential for maximum cost-
effectiveness (15-17). Therefore, FN risk assessment
should be performed prior to every CMT cycle. These
recommendations were developed based on clinical
benefits (15-17). Although the international guidelines
strongly recommend the use of MGFs in selected
situations, many studies reveal that most circumstances
of MGFs usage is inconsistent with the Guidelines, with
incidences of misuse, overuse and underuse (18-20).
However, such study has never been explored in
Thailand yet. Therefore, the aim of this study was to
demonstrate MGFs use patterns for the prevention of
CMT induced FN at one of the University hospitals

located in Thailand.

Method

Ethical approval for the study protocol had
been approved by the Human Research Ethics
Committee.

Subjects

Data for this retrospective chart review study
were obtained from outpatient, inpatient and electronic
medical records between January 1 and June 30, 2015.
Eligible subjects for the study were newly diagnosed
cancer patients receiving any intravenous CMT and
were of age > 18 years. Each CMT cycle in each
treatment-naive patient initiating a new CMT course was
included. We collected all CMT cycles during the study
period and the following cycles until the planned CMT
courses were completed. Patient demographic data,

type of cancer, co-morbidity and MGFs prophylaxis was



recorded. FN risk assessment in each patient based on
national comprehensive cancer network (NCCN)
guideline; MGFs were evaluated for each cycle.

Prescribing patterns of MGFS

Prophylactic use of MGFs for FN was defined
as primary prophylaxis in the first cycle of a CMT
course, or where no neutropenic events occurred in the
previous cycles. It was defined as secondary
prophylaxis in the cycles after neutropenic events had
occurred in the prior cycles.

In each cycle, for all patients, CMT regimen
and risk of FN of CMT regimen were recorded. CMT
regimens were classified to FN risk category as high
(>20%), intermediate (10-20%) and low (<10%), based
on the Guideline. Patient risk factors were composed of
1) older age (Age = 65), 2) previous CMT or radiation
therapy, 3) preexisting neutropenia or bone marrow
involvement with tumor, 4) preexisting conditions
(neutropenia, infection/open wounds, recent surgery), 5)
poor performance status, 6) poor renal function, 7) liver
dysfunction, most notably elevated bilirubin, and lastly,
8) HIV-infected patient (in particular, patients with low
CD4 counts). We recorded “Yes” for patients with at
least one existing risk factor, and recorded “No” for
patients with no existing risk factors. In case of a “Yes”
marking, the number of risk factors were also recorded.

According to the Guidelines (15-17), MGFs as
primary prophylaxis are suggested if the overall FN risk
is >20%. Therefore, MGFs prophylaxis is suggested for
the use of CMT regimen with high and intermediate risk
for FN with any additional patient risk factors.
Prescribing MGFs in CMT cycles meeting the MGFs
prophylaxis criteria from the Guideline was defined as
‘used as recommended’. If there was no MGFs
prophylaxis in the case needing such medications, we
classified the cases as ‘underuse’. Furthermore, the
absence of MGFs prophylaxis in CMT cycles not
meeting criteria for such prophylaxis was defined as ‘not
used’ as recommended. If MGFs prophylaxis was given
in the cases not meeting criteria for such prophylaxis, it

was classified as ‘overuse’ group.
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Outcome measurements
The outcomes of the study were CMT induced
neutropenic events. FN was defined as a single
temperature of 2 38.3°C taken orally, or 238.0°C over
1 hour plus neutropenia <500 neutrophils/mm?®, or
<1,000 neutrophils/mm? with a predicted decline to <
500/mm?® over the next 48 hr. The severity levels of
neutropenia were indexed from the Common
Terminology Criteria for Adverse Events (CTCAE) (21)
that classified severity using the ANC levels (Grade 1
to 4). Grades 3 neutropenia (ANC 1000 — 500/mm?®) and
grade 4 neutropenia (ANC <500/mm?) were defined as
severe neutropenia. CMT dose delay was defined as a
delay in planned CMT of 1 week or more, and CMT
dose reduction was defined as a 15% or greater
reduction in the planned dosage. We recorded the

outcomes of CMT for every cycle.

Results
Patient characteristics

Data from 1,058 cycles of CMT were collected
in 192 patients with 17 types of cancer. The average
age of the patients was 56 years, with 47 patients being
older than 65 years (24.48%). One-hundred and ten
patients (57.29%) were female. The majority of cancer
types were breast cancer (17.71%), head and neck
cancer (15.63%), and cervical cancer (14.06%). The
most common comorbid conditions were hypertension
(21.88%), diabetes mellitus (13.02 %), and dyslipidemia
(10.42%). The quantity of CMT regimen with high risk
and intermediate risk for FN were 6.99% and 41.49%,
respectively (Table 1).

MGFs usage

From the total of 1,058 CMT cycles, the pattern
of MGFs usage consistent to the Guideline was 63.04%.
In the view of primary prophylaxis, the pattern of MGFs
usage consistent to the Guideline was 86.16%. On the
contrast, the pattern of MGFs usage consistent to the

Guideline was only 8.28% in secondary prophylaxis.

972



Mnsarsindznssalng U9 12

.’ J P P \A3fl 4 A.A.-5.0. 2563

tipp.pharmacy.psu.ac.th

Table 1. Baseline characteristics of patients

characteristics number (n =192) percent
gender
male 82 42.71
female 110 57.29

age (year): mean (56 + 12 years)

age > 65 years 47 24.48
co-morbidity’

hypertension 42 21.88

diabetes mellitus 25 13.02
dyslipidemia 20 10.42
cardiovascular disease 8 417

benign prostatic hypertrophy 5 2.60

HIV/AIDS 4 2.08

gout 3 1.56
hyperthyroidism 3 1.56
hypothyroidism 2 1.04
thalassemia 1 0.52

epilepsy 1 0.52

chronic obstructive pulmonary disease 1 0.52

asthma 1 0.52

chronic hepatitis B 1 0.52

chronic hepatitis C 1 0.52

patients (n =192) CMT cycles (n =1,058)
cancer type
number percent number percent

breast cancer 34 17.71 257 24.29
head and neck cancer 30 15.63 136 12.85
cervical cancer 27 14.06 142 13.42
colorectal cancer 22 11.46 151 14.27
non-Hodgkin lymphoma 20 10.42 94 8.88
lung cancer 18 9.38 86 8.13
esophageal and gastric cancer 13 6.77 41 3.88
ovarian cancer 10 5.21 63 5.95
carcinoma of unknown primary 3 1.56 14 1.32
liver and bile duct cancer 3 1.56 12 1.13
bladder cancer 3 1.56 10 0.95
pancreatic cancer 2 1.04 7 0.66
thymoma cancer 2 1.04 14 1.32
endometrial cancer 2 1.04 10 0.95
skin cancer 1 0.52 10 0.95
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characteristics number (n =192) percent
penile cancer 1 0.52 6 0.57
sarcoma 1 0.52 5 0.47
CMT FN risk (n =1,058) number percent
primary prophylaxis (n=744)
high 57 7.66
intermediate 294 39.52
low 393 52.82
secondary prophylaxis (n=314)
high 17 5.41
intermediate 145 46.18
low 152 48.41

1: Some patients suffered from more than one underlying diseases

The most common pattern of secondary prophylaxis
was underuse (91.72%). No CMT cycles in this study
were classified as overuse (Table 2).

Four-hundred and sixty-seven cycles met the
criteria for the MGFs prophylaxis, with 153 cycles as
primary prophylaxis and 314 cycles as secondary
prophylaxis. The consistency rate to the Guideline of
MGFs use for primary and secondary prophylaxis was
very different. For CMT with high FN risk, the
consistency to the Guideline was at 63.16% for primary
prophylaxis. In contrast, that in the intermediate FN risk
CMT group was only 14.58%. In secondary prophylaxis,
the results tended to be the same as that in primary

prophylaxis. The consistency to the Guideline in high

Table 2. Patterns of MGFs prophylaxis

FN risk CMT, intermediate FN risk CMT and low FN risk
CMT were 82.35%, 8.28%, and 0%, respectively (Figure
1).

CMT regimens with high-risk of FN were used
in 4 types of cancer including head and neck cancer,
sarcoma, non-Hodgkin lymphoma (NHL) and ovarian
cancer. Within the primary prophylaxis group, all CMTs
in head and neck cancer used MGFs prophylaxis,
followed by the sarcoma cancer group, which used
MGFs prophylaxis in 2 cycles out of the 3 cycles (‘used’
as recommended group; 66.67%), and then the NHL
cancer group, which used MGFs prophylaxis in 62.00%
of the cases. In the secondary prophylaxis group, MGFs

prophylaxis was prescribed in both non-Hodgkin lympho

number of cycles (percent)

patterns of MGFs all primary prophylaxis secondary prophylaxis
(n=1,058) (n =744) (n = 314)
consistent to guideline 667 (63.04) 641 (86.16) 26 (8.28)
‘used’ as recommended 76 (7.18) 50 (6.72) 26 (8.28)
‘not used’ as recommended 591 (55.86) 591 (79.44) 0 (0.00)
inconsistent to guideline 391 (36.96) 103 (13.84) 288 (91.72)
underuse 391 (36.96) 103 (13.84) 288 (91.72)
overuse 0 (0.00) 0 (0.00) 0 (0.00)
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Figure 1. MGFs pattern of use in prophylaxis classified by FN risk chemotherapy

-ma and sarcoma. However, in all three cycles of
ovarian cancer, MGFs prophylaxis was not used.

CMT regimens with intermediate risk for FN in
patients with additional risk factors were used in 10
different types of cancer. Among primary prophylaxis,
NHL was the most common cancer which MGFs
prophylaxis was given consistent to the Guideline
(71.43%), followed by breast cancer and thymoma. All
CMT regimens classified as ‘underuse’ were in six types
of cancer including bladder cancer, cervical cancer,
colorectal cancer, endometrial cancer, lung cancer and
ovarian cancer, followed by thymoma (70.00%). In
secondary prophylaxis, MGFs prophylaxis was only
used in NHL, with 100% of the CMT cycles receiving
the MGFs prophylaxis. All CMT regimens were within
the ‘underuse’ group in seven types of cancer including
bladder cancer, breast cancer, cervical cancer,
colorectal cancer, esophageal and gastric cancer, lung
cancer, and ovarian cancer (Table 3)

MGFs was used as primary prophylaxis in 50
cycles and as secondary prophylaxis in 26 cycles. The
mean durations of MGFs for primary prophylaxis and
secondary prophylaxis were 6.8 +1.19 days and 6.3

+1.67 days, respectively. Among the cycles in which
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MGFs was used as primary prophylaxis and secondary
prophylaxis, the most common usage was a 7-day
regimen (80% and 57.69%, respectively). For all the
cycles, drug and dose of MGFs prophylaxis was
filgrastim 300 mcg/day. MGFs was used as primary
prophylaxis most frequently in the CHOP regimen
(60%), in patients with NHL, and as secondary
prophylaxis most frequently in the R-CHOP regimen.
NHL and sarcoma were the only two types of cancer in

which MGFs was used as secondary prophylaxis (Table

4),

Neutropenia

Neutropenia occurred in 12 cancer types. All
the occurrence was found in the ‘underuse’ group,
except for the NHL and thymoma cancer types in which
MGFs prophylaxis was prescribed. Severe neutropenia
/delay CMT occurred in 14 cancer types which 4 cycles
(5.26%) belonged to the ‘used’ as recommended group
and 48 cycles (12.28%) in the ‘underuse’ group. FN
(11.84%) occurred in spite of the administration of
MGFs prophylaxis in the NHL and sarcoma groups. The
occurrence of FN associated with other cancer types

belonged to the ‘underuse’ group (Figure 2).
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primary prophylaxis

secondary prophylaxis

cancer type used as used as
underuse underuse
recommended recommended
high FN risk chemotherapy (n = 74 cycles)
head and neck cancer 3 (100.00) 0 (0.00) 0 (0.00) 0 (0.00)
non-Hodgkin lymphoma 31 (62.00) 19 (38.00) 12 (100.00) 0 (0.00)
ovarian cancer 0 (0.00) 1 (100.00) 0 (0.00) 3 (100.00)
sarcoma 2 (66.67) 1 (33.33) 2 (100.00) 0 (0.00)
intermediate FN risk chemotherapy (n = 241 cycles)
bladder cancer 0 (0.00) 2 (100.00) 0 (0.00) 2 (100.00)
breast cancer 6 (35.29) 11 (64.71) 0 (0.00) 43 (100.00)
cervical cancer 0 (0.00) 1 (100.00) 0 (0.00) 5 (100.00)
colorectal cancer 0 (0.00) 32 (100.00) 0 (0.00) 42 (100.00)
endometrial cancer 0 (0.00) 10 (100.00) 0 (0.00) 0 (0.00)
esophageal and gastric cancer 0 (0.00) 0 (0.00) 0 (0.00) 4 (100.00)
lung cancer 0 (0.00) 13 (100.00) 0 (0.00) 10 (100.00)
non-Hodgkin lymphoma 5 (71.43) 2 (28.57) 12 (100.00) 0 (0.00)
ovarian cancer 0 (0.00) 4 (100.00) 0 (0.00) 27 (100.00)
thymoma 3 (30.00) 7 (70.00) 0 (0.00) 0 (0.00)
Discussion thymoma and head and neck cancer. One-hundred and

Among the 1,058 CMT cycles in the study,
63.04% (667 cycles) of the use of MGFs prophylaxis
were consistent with the Guideline. The main proportion
was the ‘not used’ consistent to the recommendation
(565.86%). The ‘underuse’ group (36.96%) was the
majority of use inconsistent to the Guideline. No CMT
cycles were classified as ‘overuse’. However, the results
from previous studies (16-18) found that some MGFs
prophylaxis were overused.

Subgroup analysis to compare primary
prophylaxis and secondary prophylaxis showed a
drastic difference. For primary prophylaxis, 86.16%
(641/744 cycles) of the MGFs prophylaxis were
consistent to the Guideline. The majority of use was ‘not
used’ consistent to the recommendation (79.44%). The
other was ‘used’ as recommended in the Guideline
(6.72%). Primary prophylaxis was used in 5 cancer

types; breast cancer, non-Hodgkin lymphoma, sarcoma,

three CMT cycles (13.84%) belonged to the ‘underuse’
group inconsistent with the Guideline.

Three-hundred and fourteen CMT cycles were
secondary prophylaxis. Among the secondary
prophylaxis, only 8.28% (26 cycles) of the MGFs
prophylaxis patterns were consistent with the Guideline.
The number of CMT cycles inconsistent with the
Guideline on MGFs prophylaxis were 288 cycles
(91.72%) (classified as ‘underuse’ group). Only non-
Hodgkin lymphoma and sarcoma cancer types received
secondary prophylaxis. Other cancer types were
classified as ‘underuse’. Patterns of the ‘underuse’,
‘overuse’ and ‘used’ groups according to the
recommendations in this study were consistent to those
of previous studies (18-20).

The MGFs prophylaxis used in the CMT
regimen with high risk of FN was accounted for 67.57%

of the cycles (50 of 74 cycles), higher than that in
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previous studies (18, 20). In the Ramsey et al. ‘s study
(22), 50% of the high-risk patients received G-CSF,
while in the Potosky et al. ‘s study (18), only 17% of

Table 4. Usage patterns of primary and secondary prophylaxis
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the high-risk patients received prophylactic G-CSF.

Among the high-risk group, non-Hodgkin lymphoma was

the most common cancer type with MGFs prophylaxis.

chemotherapy cycles (n =50)

primary prophylaxis number percent
duration of MGFs (mean: 6.8 +1.19 days)
5 days 6 12.00
7 days 40 80.00
8 days 1 2.00
9 days 1 2.00
10 days 2 4.00
CMT regimen
1. CHOP 30 60.00
2.TC 6 12.00
3. R-CHOP 5 10.00
4. cisplatin-docetaxel-5-fluorouracil 3 6.00
5. carboplatin-etoposide 3 6.00
6. doxifos 2 4.00
7. ESHAP 1 2.00
cancer type
NHL (CMT regimen 1,3,7) 36 72.00
breast cancer (CMT regimen 2) 6 12.00
thymoma (CMT regimen 5) 3 6.00
head and neck cancer (CMT regimen 4) 3 6.00
sarcoma (CMT regimen 6) 2 4.00

secondary prophylaxis

chemotherapy cycles (n =26)

number percent

duration of MGFs (mean: 6.3 +1.67 days)

5 days 9 34.62

7 days 15 57.69

10 days 2 7.69
CMT Regimen

CHOP 8 30.77

ESHAP 2 7.69

doxifos 2 7.69

HyperCVAD 2 7.69

R-CHOP 12 46.15
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Table 4. Usage patterns of primary and secondary prophylaxis (continued)

chemotherapy cycles (n =50)

primary prophylaxis number percent
cancer type
non-Hodgkin lymphoma 24 92.31
CHOP 8 30.77
ESHAP 2 7.69
HyperCVAD 2 7.69
R-CHOP 12 46.15
sarcoma 2 7.69
doxifos 2 7.69

CMT Regimen with high risk 1. CHOP = cyclophosphamide, doxorubicin, vincristine, and prednisone 2. ESHAP =

etoposide, methylprednisolone, cytarabine, cisplatin 3. cisplatin-oocetaxel-5-fluorouracil 4. doxifos=doxorubicin and

ifosfamide 5. HyperCVAD = cyclophosphamide, vincristine, doxorubicin, dexamethasone

CMT Regimen with intermediate risk 1.TC = docetaxel, cyclophosphamide 2. R-CHOP = cyclophosphamide,

doxorubicin, vincristine, prednisone and rituximab 3. carboplatin-etoposide

The rates of MGFs prophylaxis were 81.00%, 62.00%
and 100.00% in Non-Hodgkin lymphoma group, primary
prophylaxis group, and secondary prophylaxis group,
respectively. These results parallel those in previous

studies. The results from Link et al ’s study (23) showed
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prophylaxis in ovarian cancer in any of the CMT cycles

in this study, and were classified as the ‘underuse’

group. The rate of G-CSF prophylaxis in ovarian
cancer in Krzemieniecki, et al ’s study (24) was not high
either. They were 20% and 19% for primary and
secondary prophylaxis, respectively. Rate of MGFs
prophylaxis in CMT regimens with intermediate risk for
FN and any additional patient risk factors differed from
that of CMT regimens with high risk. Majority of MGFs
prophylaxis in this case was classified as ‘underuse’
(89.21%), especially those for secondary prophylaxis
(91.72% or 133 of 145 cycles being classified as
‘underuse’. The highest rate of MGFs prophylaxis was
found in NHL (85.72%), with the similar rate as that in
the CMT cases with high risk. In breast cancer, the rate
was 35.29%. The rates found in the study were higher
than that in Link et al's study (23). The rates in
malignant lymphoma and breast cancer were 29.7%
and 21.1%, respectively. Another study shows 55% and
21% of MGFs use for primary and secondary
prophylaxis in breast cancer(25). The results in previous
studies (25, 26) show 6.4%, 19% and 26% in MGFs
prophylaxis for lung cancer. However, they were all
classified as ‘underuse’ in this study.

MGFs primary prophylaxis was used
in 7 types of CMT regimens and 5 types of cancer; NHL,
breast cancer, thymoma, head and neck cancer and
sarcoma. Most of the primary prophylaxis was
prescribed in the CMT with high FN risk (36 cycles;
72%). CMTs with FN high risk in which the MGFs
prophylaxis was prescribed were CHOP, ESHAP,
cisplatin-docetaxel-5-FU and doxifos regimens. CMTs
with intermediate risk (14 cycles; 28%) in which the
MGFs prophylaxis was prescribed were the R-CHOP,
TC and carboplatin-etoposide regimens in two NHL, one
breast cancer and one thymoma patients, respectively.
Other patients with same regimens did not receive
MGFs prophylaxis. CMT patients with intermediate FN
risk carried several risk factors. One patient in the NHL
group was older (age 71 years) with stage 4 cancer,

another had a poor renal function with 5 co-morbidities.
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One patient in the breast cancer group had bone
metastasis with a higher FN rate compared to solid
tumor (27). One patient in the thymoma group had
metastasis, weight loss and liver dysfunction.

For secondary prophylaxis, MGFs were used
in 26 cycles (8.28%), in 5 types of CMT regimens for 2
types of cancer. The regimen in 12 cycles (46.15%) was
R-CHOP, which was classified as intermediate risk.
More than half (53.85%) of the CMTs with high FN risk
were composed of CHOP, ESHAP, HyperCVAD and
doxifos regimens. Among the CMT regimens with
intermediate risk, the majority of MGFs prophylaxis was
classified as ‘underuse’. The study by Link HL et al (23)
was conducted to determine the reasons behind
physicians' decision to prescribe MGFs prophylaxis. The
reasons provided for the decision against the use of
MGFs prophylaxis were no additional risk factors for FN,
individual decision, low FN risks determined through
personal experience, the use of G-CSF as secondary
prophylaxis, the use of G-CSF only in cases where FN
risk 240 %, institution's decision, and, in principle, no
G-CSF. The most prominent reason was ‘no additional
risk factors for FN'. These findings in previous study
may explain the absence of MGFs prophylaxis in the
CMT regimens with intermediate risks in this study.
Moreover, National List of Essential Medicine allowed
secondary prophylaxis only in curative treatment thus
this may affect the decision for prescribing prophylaxis
even in the cases meeting the criteria in the Guideline.
Further study is needed on the issue.

The longest duration of MGFs prophylaxis in
this study was 7 days/CMT cycle (80% as primary
prophylaxis, and 57.69% as secondary prophylaxis).
The longest duration of MGFs prophylaxis used was 10
days, with 5 days duration used in 15 cycles. All MGFs
prophylaxis used was filgrastim. The study by Weycker
et al (28) showed that the risk of CMT-induced
neutropenic complications was 2.4 and 1.9 times higher
with 1-3 and 4-6 days of filgrastim prophylaxis,
respectively, compared to that with 27 days. The mean

duration of MGFs prophylaxis were 10-14 days in



clinical trials (28, 29). However, the duration is shorter
in practice (30). Not only was the duration of MGFs
prophylaxis concerned but also dose of filgrastim.
Normally, the recommended dose for prophylaxis was 5
mcg/kg/dose. Lower dose resulted in a greater risk of
FN, compared with the recommended one (31, 32). In
this study, all patients received 300 mcg/day, the study
did not determine how many patients received the drug
with dose lower than the recommended one.

The MGFs prophylaxis was used as primary
and secondary prophylaxis only in two cancer types;
NHL and sarcoma. One sarcoma patient received 5
cycles of doxifos regimen in this stud with primary
prophylaxis in the first two cycles. In the third cycle, no
prophylaxis was provided and severe neutropenia
(grade 4) occurred after CMT treatment. This patient
received secondary prophylaxis in the rest of two cycles.
The rate of neutropenia varied among cancer types,
with the rate being higher in hematologic malignancies
like leukemia and lymphoma, compared with solid
tumors (27). A high FN rate (51%) in soft tissue sarcoma
had been reported in the study by Aoyagi et al. (33).
Therefore, there is a valid reason for MGFs prophylaxis
in these two cancers. The patterns of MGFs prophylaxis
in the study were similar to those in previous studies as
mentioned above. The study was conducted in a tertiary
care hospital and a teaching hospital as well. There
were  specialist  physicians  like  oncologists,
hematologists, radiologists, and also sub-board
physicians such as a gynecologic oncologists and
medical oncologists with intensive experiences in
cancer treatment. Moreover, standard protocols for
each CMT regimen and cancer type, which were
created by specialist physicians, were used in this
setting. The protocols were based on patient's
demographic data such as weight, height, body surface
area, CMT regimen and dose, pre-medication, starting
date of CMT (day 1), follow-up date, as well as the
results of the laboratory test on the follow up day.

Hence, these protocols potentially improved the

PP Uiy
comprehensiveness of cancer patient care. In addition,
the study by Wojtukiewicz et al (34) on the decision of
physicians in prescribing MGFs prophylaxis in Poland
showed that 75% of the questions were answered
(correctly) in accordance to the Guidelines. The
percentage of the correct answers was independent of
the physicians' education level (specialization vs. lack
of specialization), years of experience, type of health
center, or geographic location (34).

This study was the first study to explore
patterns of MGFs use to prevent CMT related FN. The
strength of the study was the inclusion of all eligible
patients which shown the patterns of MGFs prophylaxis
in various type of cancer. There were also notable
limitations in this study. First, the study was conducted
in a single hospital, thus the result may not be
generalizable to other settings with differences in CMT
regimens, protocol and specialized physicians. Lastly,
the retrospective design of the study can be associated
with missing information and misclassification biases.
The prospective study should be conducted to gain

more definite answer.

Conclusions and suggestion

Primary MGFs prophylaxis used in the studied
setting was more consistent with the Guideline than the
secondary prophylaxis was. The prescription of MGFs
prophylaxis in the high FN risk CMT group was high.
On the other hand, MGFs prophylaxis in the
intermediate FN risk CMT group was comparatively low.
Non-Hodgkin lymphoma and sarcoma with a higher
reported FN rate, were cancer types with the greatest
adherence to the MGFs prophylaxis guideline. Most of
the CMT regimens with MGFs prophylaxis were
classified as high FN risk CMT. The rate of MGFs
prophylaxis, both in the CMT regimen with high and
intermediate risks and any additional patient risk factors
varied among various cancer types. The results are

expected to indicate as well as enhance the awareness
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of MGFs prophylaxis usage in the clinical practice

especially in the intermediate FN risk CMT group.
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