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Abstract

Since 1940s, chemotherapy was used as a therapeutic strategy for cancer. Unfortunately,
along with the beneficial effects of chemotherapy (elimination of cancer cells), natural cells
and living tissues, and Different organs of the body, especially cells with fast division, are
also subject to varying degrees of damage. Theoretically, all chemotherapy regimens can
suppress the immune system and bone marrow. This suppression can lead to the reduction of
white blood cells, red blood cells and platelets. The pegfilgrastim is known as an effective and
important treatment for prevention of neutrophil counts in the blood. Therefore, the present
study was conducted as a clinical trial with the aim of investigating the effectiveness of
Pegfiltrastim construct of Arya Tina Gene Company with the Tinapeg brand in
chemotherapy-induced neutropenic prophylaxis and treatment and comparison with external
specimen. This study was designed as a parallel, randomized, double blind, and multi-center
clinical trial. In this way, patients diagnosed with breast cancer who entered the study, were
randomly assigned into two groups. 102 eligible patients were enrolled in the study and 51
patients were randomly assigned to the Neulastim drug group. 51 patients were assigned to
the tinapeg group. Each patient received a chemotherapy regimen containing doxorubicin 60
mg / m? and cyclophosphamide 600 mg / m? in day 1 and 24 hours after (the second day) a
single 6 mg dose of pegfilgrastim administered subcutaneously. Based on the results, at the
begining of the study, the absolute count of neutrophils in the studied groups did not differ
significantly. During the four treatment cycles, this parameter progressively increased in both
groups. Finally, at the end of the fourth cycle, the mean neutrophil counts in Tinapeg and
Neulastim therapy groups increased 26 and 34% respectively, which was not statistically
significant. Also, in the fourth cycle, the mean number of neutrophils in the Tinapeg and
Neulastim therapy groups was 5315 and 5159. Estimation of the point average of the ratio of
the mean values showed that the central index of the absolute number of neutrophils in the
tinapeg group was greater than that of neulastim. Other parameters such as platelet count,
white blood cell count and hemoglobin levels did not differ significantly between the two
groups at the end of the fourth cycle. There was no significant difference between the two
groups in terms of incidence of adverse events and unwanted reactions.
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Abbreviations

Definitions:

Subjects: All adult female patients (aged 18 years or older) with breast cancer who require
chemotherapy in their healing process and are referred to the Shariati Center of Hematology,
Oncology and Stem Cell Transplantation, Rasool Akram, Firoozgar Tehran, Namazi Shiraz and 5 Azar
Gorgan.



Equality: The absolute count of the number of neutrophils in a unit cubic milliliter of blood, which
was used quantitatively continuously.

Incidence of neutropenic fever: fever over 38.5 ° C for at least an hour and neutropenia less than 500
neutrophils per mm?3

Severe neutropenia: Absolute neutrophil count is less than 500 in 1 pl
Medium neutropenia: Absolute neutrophil count between 500 and 1000 cells in 1 pl

Mild neutropenia: Absolute neutrophil count between 1000 and 1500 cells in 1 pl

Ethical considerations:

Due to the nature of this study and also the need for obtaining biological samples (blood or
serum), written consent, which was prepared by the anchors before the beginning of the
study, was informed to the patients and they were asked to carefully read the form and sign it
after consent. Proposals and protocol of the study were approved at the Tehran University of
Medical Sciences and Gorgan University Ethics Committee for Research. The patients were

convinced of the confidentiality of their information to the executives of the study.



Data and Safety Monitoring Board (DSMB)

Name specialty Post Phone No. E.male
Dr. Seyed Hematology Principal
Asadolla_h and Oncology Investigator 09122387450 A_mosavi@yahoo.com
Mousavi
Dr. Mehrzad Hematology Independent N
Mirzaniya and Oncology observer 09122772411 Mirzania_m@yahoo.com
Dr. Farhad Hematology Independent . .
Shahi and Oncology observer 09121309234 Shahi_f@gmail.com
. | Statistics and Statistics .
Dr. Abbasali Epidemiology Consultant 09127179137 abkeshtkar@gmail.com
Dr.
Mohammad Mycologist Agent 09123039856 Afshari_ma@yahoo.com
Ali Afshari

Introduction:

According to World Cancer Report by the Cancer Society in 2012, 14.1 million
new cases of cancer have occurred in both sexes, which 8 million cases (82%)
are in developing countries (other than non-melanoma skin cancer Whose
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https://www.nidcr.nih.gov/research/human-subjects-research/interventional-studies/data-and-safety-monitoring-board-guidelines
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statistics are not accurately recorded), and it was the second leading cause of
death after cardiovascular events. Respiratory tract cancer (lung, trachea and
bronchus) in men and breast cancer in women are ranked first in the world. It
was reported that in 2012, 8.2 million cases where dead due to these cancers,
which is similar to the incidence of cancer in terms of the prevalence of cancer-
causing deaths [1].

From the beginning of the 1940s, chemotherapy was used as a therapeutic

strategy for cancer. Since then, much progress has been made in this way, as
today chemotherapy, along with radiation therapy and surgery, is one of the
common ways to treat malignant cancer patients [2]. Unfortunately, in addition
to the beneficial effects of chemotherapy (the elimination of cancer cells), the
natural living cells of tissue and organs of the body, especially the cells that
have rapid cell division, tolerate various degrees of damage. Different
chemotherapy protocols for treatment of various cancers are based on the
fundamental principle of maximizing the removal of cancer cells and
minimizing the negative effects on healthy and normal cells. Therefore, based
on this principle, different chemotherapy protocols are developed for treatment
of various cancers, and these protocols are optimized with the advancement of
the drugs used in chemotherapy [3].

The complications of various chemotherapy drugs are divided into two groups:
common complications and specific side effects of different organs. Common
complications include immunosuppression, fatigue, platelet loss, and bleeding
tendency, digestive complications (nausea and vomiting), mucosal
inflammation and hair loss [2]. Theoretically, all chemotherapy regimens can
cause suppression of the immune system and bone marrow, leading to a
reduction in white blood cells, red blood cells and platelets.

The frequency of different chemotherapy methods varies in cancer of different
organs, and this frequency depends on the type and nature of cancer, the degree
of cancer progression, and the general and clinical status of the affected

patients. In a study to evaluate the therapeutic pattern of chemotherapy in
patient with the breast cancer (65 years of age and older), it has been shown that
with the advent of the disease, the use of chemotherapy has increased, so that in
stages 1, 2, 3 and 4, the frequency of use of this Methods were 5.1%, 19.5%,
33.9% and 35.2% respectively [4]. In another study from the US Breast Cancer
Care Database, about 10,000 women with breast cancer aged 20 years and older
were evaluated using a randomized sampling of the database data. The results of
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this study showed that the use of chemotherapy (without the use of hormone
therapy, such as tamoxifen) in the different groups of these patients varied
between about 48% to about 60%. Meanwhile, the frequency of use of different
chemotherapy regimens has increased from 1987 to 2000 [5].

The risk of bone marrow suppression and neutropenia is also different in cancer
patients. In a survey of about 35,000 women aged 65 and older with breast
cancer, according to data from the American Cancer Care System, more than
9% of cancer-causing women received one of the chemotherapy regimens,
hospitalized due to fever, neutropenia, thrombocytopenia (Or other systemic
complications). However, due to the same complications and disorders in
women with cancer without chemotherapy, it was about 0.5%. Additionally, the
incidence rate due to these complications at stages 1, 2, 3 and 4 was reported as
6.3, 8.1, 12.3 and 13.2% respectively [6]. In another study on American Cancer
Care System data in 15 different geographic areas, about 10,000 women with
different stages of ovarian cancer were evaluated for hospitalization due to bone
marrow suppression in the period 1991-2002. In this study, 65.7% of the
patients were evaluated using a different chemotherapy regimen. Hospitalized
risk factors for infections or bone marrow suppression were: chemotherapy
regimen containing non-platinum compounds (compared to platinum
compounds), comorbidity score, and age [7]. In another comprehensive review,
about 65,000 women with breast cancer and about 7,500 women with ovarian
cancer aged 65 and older in 16 different regions of the United States (based on
cancer care data), the occurrence of chemotherapy-related bone marrow
suppression (Regardless of whether it led to hospitalization) was evaluated as
the main outcome of the study. Based on the findings of this study, the
incidence of short-term neutropenia (within less than 3 months) in different
chemotherapy regimens ranged from 11.0 to 47.7 per 1000 person-years for
breast cancer and between 25.2 and 80.9 per thousand person-years for Ovarian
cancer was different. The incidence of long-term neutropenia (over 3 months) in
various chemo-therapeutic regimens in breast cancer varied from 18.8 to 40.6
per 1000 person-years, and for ovarian cancer between 35.3 and 109.1 per 1,000
people in a year. Also, in most chemotherapy regimens, the dose-response
relationship between different amounts or chemotherapy cycles was observed
with bone marrow toxicity [8]. On the other hand, reducing the dose of
chemotherapy or delaying the next cycle [9] in most cancers, including



colorectal cancer [10] lung cancer [11] and breast cancer [12], worsens the
patient's prognosis.

Granulocyte colony growth stimulator is a glycoprotein, growth factor or
cytokine that is secreted by endothelium cells, macrophages, and some immune
cells in the body, and stimulates and distinguishes granulocytes by stimulating
bone marrow. Also, this factor is referred to as a strong induction of movement
of the stem cells and causes them to enter the peripheral blood.

In addition to the major effects, G-CSF is a neurotrophic factor, with throphic
effects on central nervous system, it can induced neurogenesis and prevent
neural apoptosis. By relying on this feature, scientists are trying to find new
ways to treat diseases of the nervous system [13-15]. For the first time in 1983
the mouse G-CSF was produced in Australia, and its human form was also
produced in Japan, America and Germany in 1986 [16-18]. This factor has been
used for more than two decades as an undeniable factor for the prevention and
treatment of induced neutropenia following chemotherapy [19]. It can also
reduce the risk of neutropenia with or without fever during chemotherapy,
reducing the incidence of infection, reducing the need for antibiotics and
accelerates the recovery of neutrophils [20-24].

It is worth noting that in the recipient patient, the need for chemotherapy reduction dose
or its delayed was decreased [25, 26]. Neulasta is also pegilated form of G-CSF or PEG-
Filgrastim. The Neupogen produced by Amgen in 1991 and approved by the American Food
and Drug Administration as a preventing drug for cancer patients after chemotherapy, Swiss
company “Roche” has been licensed to sell the two drugs since 1989, In various countries,

including the Middle East countries, it was reassigned to Amgen from January 2014 [27, 28].

Lonograstim is another human recombinant form of granulocyte growth promoter that is
made in Chinese hamster ovary cells [29]. The American Society of clinical Oncology
(ASCO) first published a guide to using these factors in 1994. The guidelines for primary

prevention (in the first cycle), indicate drug administration when the risk of predicted fever
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and neutropenia after chemotherapy was greater than 40%, although it was changed to 20% in

2006 [30, 31].

In 2007, the Journal of Clinical Oncology of the United States survey results of 17 trials
on 3493 cancer patients after receiving chemotherapy and confirmed the reduction in fever
and neutropenic mortality following infection after GCSF in order to prevent its side effects

[25].

In contrast, in the same year, another study was conducted that examined the results of
148 experiments and did not affect the growth factor in similar conditions in reducing
mortality in patients. In the event that the incidence of infection was reduced following the

use of this factor [32].
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From October 2005 to September 2014, a recent update on the use of this factor was
released in July 2015 by the American Society of clinical oncology. From the cases that could
be mentioned, the use of factors The stimulant for the growth of blood colonies is to prevent,
when the risk of fever and neutropenia is greater than 20%, and there is no alternative

treatment protocol that does not require this factor.
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Also, in early prevention, when considering the patient's condition (age, the nature of
the disease, the chemotherapy regimen required and etc.) that the risk of fever and
neutropenia is high, using the Dose-Dense chemotherapy regimen that requires this factor
should only be limited to clinical trial studies that are appropriately designed and supported
by useful and effective data and information. Also, use of this factor is approved for patients

exposed to whole body deadly radiation in radiotherapy [33].

PEG-Filgrastim is a long-lasting form of filgrastim, which made by adding polyethylene
glycol to the amine group (pegilation process) of filgrastim. Increasing the size of the
molecule and caused by reducing the renal clearance and overcoming the neutrophilic
clearance in the removal of the drug and increased the half-life of the drug from an average of
3.5 to 42 hours. The main advantages of this drug need to be administered once in each
chemotherapy cycle with the same level of biological activity (binding to the same receptor
and stimulation of proliferation and differentiation of neutrophils) with filgrastim. Neulastim

is the reference brand of PEG-Filgrastim [12].

TinaPeg is manufactured by Aria Tina gene and all quality control products are being

tested on it and their results indicate that it is satisfactory and comparable to the Neulastim

ARY%



product. The aim of this study was to prove the therapeutic efficacy of this drug with the
reference product in terms of the incidence of neutropenia, the severity and duration of fever

and neutropenia after chemotherapy.

At the beginning of the literature review, we did not found any publication in the

country that comparison of PegFilgrastim with Filgrastime.

The pharmacokinetics of PegFilgrastim were evaluated in 379 patients with cancer.
Clearance is nonlinear and decreases with increasing the dose. Bonding to the neutrophil
receptor is an important part of PEG clearance. Therefore, it is directly proportional to the
number of neutrophils, and weight is also a major contributor to the fact that patients with
higher weights with PEG exhibit more systemic exposure. The half-life of Neulastim varies
from 15 to 80 hours, with an average of 40 hours [13, and 14]. The pharmacokinetics of PEG

do not affected with sex, age, and renal function.

In 35 children with sarcoma (15) 100 mcg / kg Neulastim, the following half-lives were

achieved in different age groups:

0 to 5 years (12 people): 30.1 (+ 38.2) hours

6 to 11 years (10 people): 20.2 (= 11.3) hours

12 to 21 years (13 people): 21.2 (£ 16.0) hours

Charles L. Vogel et al. compared the effect of PegFilgrastim in reducing neutropenic
fever, in differant centers (multicenter) with placebo in patient with breast cancer. In 463
patients, 6 mg of PegFilgrastim was given on the second day of each 21-day cycle and 465
patient recived placebo. Patients in the PegFilgrastim group had fever and neutropenic fever
(1% vs. 17% with p <0.001), less incidence of neutropenia (1% vs. 14% with p <0.001) and
requiring less antibiotics (2% vs. 10% With p <00.1) [16].



Concomitant use of PegFilgrastim and chemotherapy drugs reduces fever and

neutropenic levels significantly, resulting in neutropenia and antibiotic use.

Green and colleagues compared the effects of PegFilgrastim in single-dose therapy
with filgrastim daily in adults with stage two, three or four of breast cancer in their clinical
trials. In this multi-centered operation, 152 patients were randomly assigned to one of the two

treatment groups [17].

The primary outcome was the duration of grade four neutropenic (absolute neutrophil
counts less than 500 per cubic millimeter) in cycle 1 chemotherapy. The mean of elapsed
days with Grade 4 neutropenia in two treatment groups and during 4 cycles of chemotherapy
was not statistically significant. During the duration of the study, the incidence of fever and
neutropenia in the PegFilgrastim group was about 13% and in the Filgrastim group was about

20%, and the difference was not statistically significant.

Julie M. Vose et al. Compared the effect of single-dose PegFilgrastim (100 ng / kg)
with Filgrastim 5 pg / kg daily, in neutropenic prophylaxis in patients with Hodgkin's and
non-Hodgkin's lymphoma who were resistant to conventional chemotherapy treatments and
treated with Salvage chemotherapy (multicentral open lables Clinical trial study). Grade 4
neutropenia was found to be 69% in the PegFilgrastim group and 68% in Filgrastim and also
in the duration of neutropenic durations (2.8 days in comparison with 2.5 days). Therefore, a
single injection of PegFilgrastim 100 pg / kg for continuous serum levels with daily infusion
of filgrastim (an average of 11 injections) produces a similar effect in terms of its effect and

side effects [18].

In 2012, in Europe's G5 countries, the cost-effective use of 300 ug filtrate (Neupogen
and the similar form, Zarzio) was compared with PEG-filgrastim, Neulasta, 6mg for
prevention and treatment of febrile neutropenia in the range of 1-14 days, as well as the
superiority comparision of filigreetis 300 pug of zarzio with 300 pg Neopagene. Neopagene

treatment costs € 128.16 per day (€ 1794.30 per 14 days) compared to Zarzio € 94.46 per day



(€ 1336.46 per 14 days). Neulasta reverses its benefits on the twelfth day of Neopagan
treatment, while on Zarziu on the fourteenth day Zarzio is preferable to neopagene and
neolasta at a cost benefit. Therefore, in the absence of compelling reasons for the
pharmacological benefit of PegFilgrastim, there is no reason to use Neulasta instead of
Zarzio, and Neulasta's benefit to Neupogen is limited in terms of cost-benefit. The short

interval is three days [19].

L. Castagna et al. Compared the effects of PegFilgrastim with Filgrastim after high
dose chemotherapy and autologous stem cell transfusion (Open labels randomized clinical

trial).

Eighty patients were divided into two groups of 5 pg / kg Filgrastim daily and
PegFilgrastim (6 mg), one day after receiving the stem cells, and the duration of neutropenia
and the time to neutrophil count was higher than 109 + 0.5 where mentioned. The duration of
neutropenia in the FIL and PEG groups was 6 days and 6.2 days, and the neutrophil reaches a
peak of 10.5 + 10.5 was 11.5 versus 10.8 days, with a difference in mean neutrophil reaches

greater than 109.0 + 1.0 (12.2 days versus 12 days ). The prevalence of fever (62% vs. 56%)

was not proven (31% vs. 25%).

The mean time of treatment with antibiotics was 5.7 and 4 days in the FIL and PEG
groups, respectively. The result indicated that PEG was not as effective in the regeneration of

blood cells as FIL, and was an appropriate alternative after high dose chemotherapy and

autologous stem cell injection.[y -]

Harold J. Burstein and colleagues approved the AC chemotherapy protocol in breast

patients as doxorubicin / cyclosporine 60/600 mg / m2 cycles, followed by four cycles of



paclitaxel 175 mg / m? two weeks with 6 mg PEG injections on the second day Each cycle, as
well as Darbepoetin alfa 200 g subcutaneous every two weeks in hemoglobin, was less than

12 in 135 patients, and the rate of fever and neutropenia and the need for Pessel transfusion

significantly decreased (cohort study).[¥ 1]

Kourlaba G et al., evaluated the prophylactic effects of single-dose pfg-filtration and
on-time filgrastim in febrile neutropenia (FN), severe neutropenia (Grade 3 and 4) delayed
treatment and decreased doses (more than 10%) in breast cancer patients receiving
chemotherapy regimen Adjuvant compared with doses dense. 3.4% FN was reported in the
FIL group and 4.3% in the PEG group, more than half of which occurred in the first four
treatment sessions. Compared to the PEG group, patients receiving FIL were three times
more likely to have severe neutropenia, resulting in lower doses, but no difference was
observed in the incidence of FN in the two groups. Therefore, patients receiving PEG had

significantly less severe neutropenic doses and delayed treatment (retrospective cohort study)

Iyl

In the search for data in international databases, in addition to the results of the clinical
trials of phases 1 and 2 of the granulocytic growth stimulus factor between 1989 and 1998,
Phase 3 clinical trials were conducted on patients with various cancers , Has been limited,
almost since 1995. It is quite natural that the initial trials were non-random or Open-label, but

with time, more standard designs of these trials were randomized with the control group

(with or without placebo) and double-blind.

One of the first two-blind randomized clinical trials by Gogwin et al. (1998) was

conducted on elderly patients with acute myeloid leukemia. 255 patients aged 55 years or
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older with this malignancy were randomly assigned to either the chemotherapy protocol or
placebo (control group), and in the other group the same protocol with G-CSF with 400 ug /
m? surface area. The drug was injected intravenously within 30 minutes and once a day
during the course of chemotherapy. Regarding the total response index, the two groups did
not differ significantly (in the placebo group 50% and in the G-CSF group 41%), and in
terms of the mean overall survival score, the two groups had the same status as the response
index, which was statistically significant it was not significant (9 months in the placebo
group versus 6 months in the G-CSF group), but in terms of the duration of time needed to
improve the neutrophil status, the G-CSF group was 15% shorter than the placebo group This
difference was statistically significant. However, the use of G-CSF did not reduce the
incidence of all infections and also the incidence of fatal infections, but the duration of
infection and the need for antibiotics in the G-CSF group was lower than that of the placebo

group, which statistically means [34].

Thatcher et al. (2000) evaluated the effectiveness of Len-Grastim's G-CSF in
improving the survival of patients with small cell lung cancer, in the framework of the
multicenter clinical trial of the British Medical Research Council. In this trial, 403 patients
with this cancer were randomly assigned to control (group C) and G-CSF (group G). Group C
was treated with the protocol of the three chemotherapy drugs, doxorubicin,
cyclophosphamide and autopsy every three weeks for 6 cycles, and the G group was treated

with the same protocol, with a higher 50% dose, every two weeks plus Lenograstim [35].

The findings of this multicentre study showed that the overall response rate in the G
group was 40% and in the C group was 28%, which was statistically significant. Also, the
survival rate in the G group was better than the C group (hazard ratio or 0.99 with a 95%

confidence interval between 0.65 and 0.99).
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Garsia-Carbonero et al. (2001) evaluated the effectiveness of G-CSF therapy in a
multicenter clinical trial on cancer patients with high-risk fever and neutropenia. 210 patients
with a type of solid tumor that were followed by conventional chemotherapy protocols with
grade 4 fever and neutropenia were randomly assigned to one of two groups of Ceftazidime
antibiotics plus amikacine without G-CSF (control group) and with G- CSFs were dosed at 5
pg / kg daily (intervention group). The mean duration of grade 4 neutropenia in the G-CSF
group was two days and in the control group 3 days (p <0.05). Also, the mean duration of

hospitalization was 5 days in the G-CSF group and about 6 days in the control group, which

was statistically significant.[v5]

Del Giglio et al (2008) in Phase 111 clinical trial to evaluate the superiority of the drug
XMO02 than placebo and equally effective drug Neupogen reducing the incidence of severe
neutropenia, febrile neutropenia in breast cancer patients receiving the regimen Doxorubicin /

Docetaxel's [37 ]

348 patients in 10 countries and 52 centers in 3 groups (2.2.1) were divided into three
groups: placebo (72) neupogen (136) and (140) XMO2. Filgrastim with a dose of 5ug / kg /
day was injected after chemotherapy for a minimum of 5 days and a maximum of 14 days.
The difference was between the two treatment groups (0.028 days), which was within the

Same range.

The incidence of fever and neutropenia in the first cycle was approximately equal in the
neupogen group (12.5%), XM02 (12.1%), and about 1/3 of the placebo group (36.1%). The
increase and decrease in absolute neutrophil counts was similar in the two drug groups. To

evaluate the safety of the drug, the side effects of the drug were studied in three groups: bone
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pain and weakness were reported with a higher incidence, the incidence of which was similar

in the two drug groups.

Patients in the placebo group received XMO02 after the completion of the first
chemotherapy and the severity of neutropenia, neutrophil counts, and mean recovery time of

neutrophils as the result of a secondary variable were compared, in all cases, the drug

biosimilarity with a reference drug were indicated.

Waller et al. (2010), in the third phase of a double-blind, multicenter trial in Europe,
examined the equivalence of the Nivestim drug manufactured by Hospira against the Amgen
filgrastim in chemotherapy recived breast cancer patients. In this study, 279 patients were
enrolled in 201 patients in two groups: Nivestim (184) and Neupogen (95 patients).
Filgrastim was injected subcutaneously at a dose of Sug / kg / day from day 2 to a maximum
of 14 days per cycle. The primary endpoint, severe neutropenic time was defined in the first
cycle, which was calculated in the neupogen group 1.3 days and the Nivestim group was 1.6
days (95% CI), which proved the drug equal to each other. As secondary variables of the
study, the duration of severe neutropenia in the second and third cycles, the duration of
neutrophil recovery and the incidence of fever and neutropenia in the first to third cycle were

calculated [38].

There were no significant changes in laboratory parameters in the two groups. The
results for fever and neutropenic examination were approximately equal (12.57% -12.63%) in
the Nivestim and Neupogen groups, as well as adverse effects of Nivestim and Neupogen in

the same proportion (86.9% versus 84.2%), respectively [38].
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There was no statistical difference between the two groups in terms of hospitalization
due to fever and neutropenia, and since no anti-drug antibody was detected in any disease, in

2010, this drug was approved by EMA, as with all filtration referral applications.

Beksac et al. (2011), in their open-label multi-center clinical trial conducted in the
framework of Turkey's leukemia study, randomly divided 260 patients with acute myeloid
leukemia with neutrophil less than 500 per cubic of millimeter into treatment groups The
usual chemotherapy for Induction (the control group), the treatment for Induction
chemotherapy, plus Filgrastim or Neupogen, from Roche Inc. (intervention group). The
underlying variables of the two groups were similar at the beginning of the study. Overall
therapeutic response was not significantly different between the two groups. However, the
median duration of hospitalization in the Neupogen group was 4 times less than that of the
control group (31 days versus 35 days), but this difference was not statistically significant. In
the weekly follow up of patients, the white blood cell count at the end of the first week was
similar in two groups (median 700 / mm 3), but at the end of the second, third and fourth
weeks, the status of this index was better in the Neupogen group than in the control group.
The last follow-up, or the fourth week, of the difference between white blood cells in the two
groups was statistically significant (3200 per cubic millimeter in the Neupogen group versus

1800 in the control group) [39].

Ruiz et al. (2011) in Cuba, during the fourth phase of a clinical, non-randomized, and
openlable trial, examined the efficacy and safety of LeukoCIM in neutropenic patients
following chemotherapy. 47 patients who experienced 95 neutropenic episodes during the
treatment were enrolled (retrospective observational study). They divided the patients into
two groups on the basis of a filtrated regimen for treatment or prevention. In this study, the
delay or delay of the next cycle of chemotherapy was defined as the main response variable.
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Statistically, there was no relationship between the main response variable and the type of
group (prevention or treatment) (80.7% - 84.2%). The mean absolute count of neutrophils at
start and end was (1.4590-1.551 / ml) and the maximum time to improve neutrophil status
was calculated one week. Therefore, 82.1% of patients received the next cycle of
chemotherapy without delay. In this way, the efficacy of this product, like other granulocyte
growth promoters, was reported. Safety of the product was also investigated by studying side
effects. The most commonly reported adverse drug reactions were fever (11.22%) and bone

pain (11.22%), which is a known and commonly found complication of filigrastim [40].

In a multi-center and non-randomized study of safety in Japan, Sagara et al. (2013)
examined the efficacy of Fsk0808 (filgrastim) in breast cancer patients. In this study, 104
patients were enrolled in 6 chemotherapy cycles (413 total cycles), which was the outcome of
the initial variance; mean Graphet neutropenic grade 3 was defined in the second cycle,

which was calculated as 2.2 days (105: SD) (97 %: One-way CI 2.2 days) [41].

The secondary outcome variable was defined as the incidence of fever and neutropenia
and Anti GCSF antibody tracking, which was reported as 34.6% and (0) respectively. The

most commonly reported side effects were back pain (60.6%) and bone pain (9.6%).

The findings of this study showed that this drug is well tolerated by patients and can
effectively stimulate neutrophil status in patients with breast cancer under chemotherapy

[41].

Blackwell et al. (2015) compared a study of EP2006 and neupogen in breast cancer
patients who received chemotherapy to prevent neutropenia. Phase 1l study was a double-
blind, randomized clinical trial in 25 of the 218 patients. Patients were divided into four

groups (1.1.1.1), two alternating and two non-alternating groups. Patients in the non-
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intermittent group received neupogenes or EP2006 chemotherapy cycles, and in the

alternating group, the drug was changed in each cycle.

Filgrastim was injected from day 2 of each cycle up to a maximum of 14 days at a dose
of Spg / kg / day. The duration of severe neutropenia (the outcome of the primary efficacy
variable) in the neupogene group (with 105 patients) or EP2006 (with 101 patients) was the
order of (1.02 £ 1.20 and 1.11 £ 1.17) (97%, CI) was reported that did not show significant

difference [42].

Drug safety was investigated by examining the side effects and Anti GCSF antibody
secretion. In the first cycle, side effects that were probably related to filgrastim were reported
between the Neupogen (19.6%) and EP2006 (20.6%) groups. Antibody production was
reported as zero. The drug was approved by the US Food and Drug Administration in March

2015 and was introduced as the first Neupogen biochemical drug in the United States [43].

In the search for internal intelligence sources, there were two reports of clinical practice
on this growth factor. Moafee et al. in a cross-over, double-blind randomized clinical trial,
therapeutic effects and effects of granulocyte stimulator growth factors. The construction of a
domestic company called PD-Grastim with Neupogen, the Amgen plant (as standard
treatment) in children they compared the types of cancers that were 1-15 years old [44]. In
each of the treatment groups, 30 eligible children received a PD-Grastim or Neupogen
treatment for 4 days at the end of their current chemotherapy treatment, and according to the
nature of the crossover design, in the next period of chemotherapy, treatment The other was
applied to each child. The mean number of white blood cells, neutrophil count and the mean

absolute number of neutrophils in the two groups were almost the same and did not differ
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significantly. Hospitalized due to fever and severe neutropenia occurred in 3 patients in the
Neupogen group and 4 in the PD-Grastim group, but no statistically significant difference
was observed between the two groups. In this study, the reference to the wash-out period was
not used to clear the effect of the first drug used and then the onset of the next therapeutic
period, which is related to the general principle of purifying the effect of the medication on
the body over 7 times the half-life of each drug [ 45], which is half life of the filgrastim drug,

((T1/2=3-4h) [46].

In Hoffman's study, the use of neolastine was widely used in patients with non-
Hodgkin's lymphoma, which began in Colombia and Mexico in 2016, to patients subjected to
a constant dose of 6 mg subcutaneously 24 hours after three weeks of chemotherapy

randomized CT or ICT protocols were used for treatment [47].

Another similar study done by Ehsani et al. In Bahrami's Children's Hospital in 8
children under the age of 16 with neuroblastoma was compared to the efficacy and side
effects of two filgrastim drugs manufactured by the American Amgen plant (Neupogen),

similar to the Iranian PD- Grastim [48].

In a cross-over study, Dr. Yoosefian et al. Compared the effect of filgrastim and
pegfilgrastim in the treatment of 33 patients under the age of 16 underwent neutropenic
therapy. As a consequence of the variable of study, absolute neutrophil counts are evaluated

one week after medication and side effects within 7 days [48].

Another study by Dr. Hemayee et al. Compared the efficacy and side effects of
filigrastim produced in the country and neopagene. 168 patients with breast cancer were
divided into two groups and the study was designed in parallel. Complications, duration of

neutropenia and neutropenic abnormalities were evaluated between the two groups [48].
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Dr. Razavi and his colleagues examined the efficacy, safety and tolerability of the
filgrastim and PEG-filigrastim product in the country compared to neupogen drug in
preventing chemotherapy-induced neutropenia. 21 patients with breast cancer were randomly
divided into 3 equal groups. Various parameters including the number of days of severe
neutropenia, neutropenic neutropenia, laboratory test dysfunction and side effects were

indicated as initial variable [48].

Dr. Salimi et al. Compared the therapeutic effects and adverse effects of filgrastim in
the manufacture of domestic and foreign partners in neupogen in patients with gastric cancer.
60 patients were enrolled and measured white blood cells, hemoglobin and platelets after

medication intervention as initial variable [48].

The primary outcome was neutropenic fever with absolute neutrophil counts of less

than 5*10° and fever equal to or greater than 38 degrees of celsius. The age of the patients
was 18-65 years and in both genders. The US National Library of Mediciue, in a trials,
compared the efficacy and safety of biosimilar pegfilgrastim in high-risk breast cancer after
chemotherapy and reported it in 2016. In a Phase 3 randomly Blind, parallel and multicentre
study, blind groups of 180 adult breast cancer patients in stage 2-4 were treated in Brazil with
a maximum of 4-21 days chemotherapy regimens. Comparison between neulastim and PEG-
filgrastim europharma was performed. The initial outcome was the duration of severe
neutropenia in 21 days of the first chemotherapy session. This review was conducted by the

Eurofarma S.A laboratory [48].

The pegfilgrastim is composed of filgrastim (G-CSF recombinant human methionine)

with 20kD polyethylene glycol (PEG) bonded to the N-methionine terminus in the form of
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quantification. The filtration is produced in the form of recombinant DNA technology from

E.coli (K12).

Neulastine is a clear, colorless solution, and used to reduce the neutropenia and

neutropenic fever in patients undergoing cytotoxic chemotherapy for malignancies, with the
exception of chronic myeloid leukemia and plastic myelodysplastic syndrome. It administered
in any chemotherapy cycle as a one dose of 6 mg subcutaneously, 24 hours after

chemotherapy [49].

In children and young people under the age of 18, Neulastim has not been

recommended. Also, in individuals with a high sensitivity to pegfilgrastim, filgrastim and
proteins produced in E. coli. Precautions for the use of neulastim or pegfilgrastim: This drug
should not be used to increase the dose of chemotherapy. It has also not been studied in
patients with high chemotherapy doses. Sensitivity: The induction of anaphylactic shock that
occurs initially or after use, or history of excessive hypersensitivity to it, should not be

prescribed [50].

In terms of immunity, bone pain is generally mild to moderate, and is controlled in
many patients with housing. Most of the unwanted side effects are bone pain and muscle
aches. In two randomized, double blind studies in 2 to 4 breast cancer patients under the
chemotherapy regimen with Doxorubicin and Docetaxel, using a single dose of pegfilgrastim
in any chemotherapy cycle, a decrease in neutropenic dose and a similar reduction in
neutropenic fever were observed using daily filgrastim administration. The results were
reduced to 4 neutropenic gradients for 5 to 7 days and 30 to 40% reduction of neutropenic

fever. In the first study, in 157 patients using 6 mg pegfilgrastim, the reduction in the duration



of neutropenia was 8.1 days, compared with 1.6 days in the filgrastim, and the neutropenic

fever was 13% in Pegfilgrastim and 20% in filgrastim [50] .

In the second study, in 310 patients, the mean neutropenic gradient 4 period was 1.7
days with pegfilgrastim and 1.8 days for filgrastim. The reduction in neutropenic fever was
9% in pegfilgrastim and 18% in filgrastim. In a study comparing the use of placebo and the
effect of pegfilgrastim on reducing the neutropenic fever that occurs in 10-20% of patients,
928 patients were randomized to single-dose pegfilgrastim and placebo groups 24 hours after
chemotherapy. Neutropenic fever in patient’s tht recived pegfilgrastim was significantly
rediuced and the duration of admission and the need for treatment of neutropenic fever were
also significantly decreased. By administering a dose of pegfilgrastim, maximum serum

concentrations are reached 16 to 120 hours after injection [50].

Removal: Removal of pygfilogram is not linear; its clearing is reduced by increasing the
dose; about 99% of it is eliminated by neutrophil. Also, with the self-regulating mechanism,

the concentration of serum pegfilgrastim decreases with the onset of neutrophil recovery.

Safety Data: In a 6-month toxicity study, subcutaneous injection once a week, 1000
micrograms and 23 times more than the human dose was performed in the rat, and no

cancerous or pre-cancerous lesions were observed.

goals of study:

* Comparison of prophylactic and therapeutic effects of TinaPeg with Neulastim in

terms of duration of severe neutropenic duration in breast cancer patients

» Comparison of prophylactic and therapeutic effects of TinaPeg with Neulastim for the

incidence of febrile neutropenia in breast cancer patients
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* Comparison of TinaPeg's effects and prophylaxis and therapies with Neulastim for the
duration of severe neutropenic duration in breast cancer patients according to the underlying

variables such as age and severity of the disease

» Comparison of adverse events such as bone pain in the two treatment groups TinaPeg

with Neulastim and the effect of variables such as age and severity of the disease

» The prophylactic and therapeutic effects of TinaPeg and Neulastim are not different

from the primary and secondary outcome indices.

Side effects profile observed in the two groups of TinaPeg and Neulastim, have no

significant difference

Primary goals: Evaluation of the prophylaxis and therapeutic effects of TinaPeg with
Neulastim on the absolute count of neutrophil counts after chemotherapy in patients with

breast cancer

* Secondary Objectives: Comparison of Prophexal and Therapeutic Equivalence Effects
of TinaPeg with Neulastim for the Indicator of Severe Neutropenia Duration in Patients with

Breast Cancer

» Comparison of the effects of prophylactic and therapeutic equivalence of TinaPeg with

Neulastim on the incidence of Febrile Neutropenia in breast cancer patients

* Comparison of the effects of prophylaxis and healing of TinaPeg with Neulastim in
terms of duration of severe neutropenic duration in breast cancer patients according to the

underlying variables such as age and severity of the disease

Methodology of study
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Study Description:

Study design and reasons for selecting a control group:

In this study, the two groups of 51 women with breast cancer who were randomly

assigned to one of the treatments were statistically analyzed.

Condition of the population studied:

The study population was women over the age of 18 who had been approved by a

fellow physician with breast cancer and had criteria for entry into the study.

Criteria for entering the study:

1. The definitive confirmation of breast cancer diagnosis with pathology

2- Stage 1-4, which requires a chemotherapy with an AC regimen based on the NCCN

guide line.

3. Age over 18 years

4) Women with a possible pregnancy should be prevented from using their appropriate
contraception during the course of chemotherapy (using a safe contraceptive method).

Postmenopausal women who have at least 12 months of menopause do not need prenatal care.

5. Not having symptomatic infections and fever with the approval of a peer-reviewed

physician

6. Activity of the red bone marrow that is defined as follows:

Leukocytes> /= 3000 / ul
¥y



Absolute neutrophil count > /= 1,500/ pl

Hemoglobin >/=8.0g / dI

Platelets >/ = 100,000 / pl

Total bilirubin and serum creatinine must be <1.5 mg / di

4 chemotherapy courses will be rehab.

8. Patients have the ability to read and understand the form of participation in the study
and can independently and with knowledge be able to decide to participate in the study and

sign a consent form.

Non-inclusion criteria:

1. The patient has recently undergone systemic chemotherapy.

2. The patient has undergone a major surgery in the last 4 weeks.

3. A history of uncontrolled seizures, coma and mental disorders, and any other disorder
that the investigator finds to prove that the patient is not qualified to decide and sign a consent

form.

5- Pregnant or breastfeeding patients to your child.

Exit criteria:

1- Do not continue to treat for personal reasons during the study.

2. During the study, you have complications that can not continue to be treated.

3- During the study, show severe allergy to treatment and drug injection.
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4. During the study, it should be noted that she did not have one or more entry

conditions.

5. During the study, lose one or more of the conditions of entry in the study.

6. During the study, it should be determined that one or more of the non-arrival

conditions have been ill.

7. During the study, the patient will die.

Interventions:

In this interventional study, injection of pegilated granulocyte stimulating factor (PEG-
GCSF) tinapeg, produced recombinantly in the Aria Tina gene, and neulastime, an
external brand, was used to treat women with breast cancer and the criteria for entering
the study listed in the above are. Drug injection was performed 24 hours after any
chemotherapy cycle in the designated centers. The pegylated granulocytic stimulus (6

mg) was injected as a single subcutaneously dose.

All patients with breast cancer with stage 1-4 were initially entered into a "Run-in-
period". At this stage, a collaborator physician visited all patients and, in terms of entry
criteria and lack of entry, obtained the necessary assurances, and if some paraclinical
examinations of the patients were incomplete, they requested those tests to decide
whether to enter or Patients will not be allowed to arrive at a certain degree.
Subsequently, adequate descriptions and training were given to the patient by a respected

expert, and then the informed consent form was completed by the patients.

Effects and safety implications of the study:

Data management



In order to monitor data and related issues (DSMB) Safety and evaluate the progress of
the clinical study, safety information, significant outcomes of effectiveness and decision
making regarding the assessment of adverse event occurring during the conduct of a
committee study consisting of the main researcher Dr. Mousavi, counselor The statistics
were compiled by Dr. Keshtkar and Dr. Afshari, the representative of the company, and

Dr. Shahi and Dr. Mirzanya (independent from the study).

Statistical Methods, Model Analysis and Sample Size:

In this study, the two-way one-sided test (TOST) was used according to the equivalence
trial and based on the following resources (two references 28 and 29). In this method, we
compare the equivalence margin (conventionally equivalent to <), which was previously
determined with an interval equal to 100-2a.. To better understand this concept and subject,
see Figures 1 and 2 (section of images). When the findings of this study confirm the equality
or equivalence, both the upper and lower bounds of the confidence interval (100-2a.) of the
difference in the therapeutic effect in the two groups are in the range or interval [-c ~ +c] . So
in other words, if in this study, the level of error of the type I or alpha is 0.05, then the 95%
confidence interval was first determined for the difference in the effects of the two treatment
groups in this trial (confidence interval 95% difference between the mean neutrophil count
and this interval is within the range of -200 to +200, then the equality of the two treatments
being studied is acceptable, and in the other range of this decision, if any other state, one of
the two lower or upper bounds, is outside the range was the same, the equality of the two
treatments is not fixed. In this situation, if the point estimation of the "mean difference" index
of absolute neutrophil counts between the two treatment groups is within the range and the
lower and upper bounds of the 95% confidence interval are outside the above range, the

statistical power of the result The result is calculated to allow comparing the calculated power
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with the minimum power or even the desired power (that is, equal to 80% and 90%

respectively).

Because in the proposal for this trial, margin was defined as equivalent to 200
neutrophils for proof of equality, therefore, this threshold was used to evaluate and analyze
the relevant statistics, so that the statistical analysis performed in this study was based on the
state of "initial statistical analysis™ or Primary Analysis, and all results based on this analysis
(either p value or estimated effect size) are considered to be Conclusive or Concirmatory

Results [51-52].

On the other hand, the evaluation of data related to the initial outcome of this trial

showed the following facts:

* Distribution of absolute neutrophil counts is an irregular distribution, and the
evaluation of different central and dispersion indices, graphic pattern (using the histogram
diagram) and also the result of the Kolmogorov-Smirnov test indicate the abnormal

distribution of this variable.

* The variance dispersion index or the standard deviation of the initial outcome is
strongly influenced by the maximum values (overt data) (Fig. 1), and due to the strong
increase in the dispersion index of this size or error, the criterion of the difference in mean
values leads to widening of the interval 95% confidence is the most important decision in the

main goal of the trial (Mean Difference).

» Considering repeated or repeated measurements of the main outcome and other
important blood markers in each Repeated Measures Design, since there are no significant
changes in the central indexes of the main outcome in the second and third cycles, The ability

to design repeated measurements to pre-post design (Before-After / Pre & Post Design).
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Obviously, the most important measurement cycle is the main outcome, the last cycle or the
fourth cycle, and in this case, the recommendation of most trial methodologists is to consider
the distribution status of the outcome in the first measurement or baseline as an effective
factor in statistical analysis. . In particular, the comparison of the mean total neutrophil count
in the first measurement (in the first cycle) indicates a difference of about 350 neutrophils,
which is approximately equal to 2 times the margin or threshold defined. It needs to be
explained that in these common designs in most trials, the following three commonly used
statistical analysis tools are used: Option 1: Mean of Change Comparison or Comparison of
the Average Outcome Changes in The second option is to compare the relative changes in the
Mean of Relative Changes, which is, in fact, the comparison of the percentage of changes in
the number of neutrophil counts and the third option: total intra-group comparisons Two
comparisons, each for each group) and two intergroup comparisons (at both the first and
fourth cycle times, separately), each of the comparisons Above, in the trials of two groups
using independent t-tests (or option nonparametric equivalent, the Mann-Whitney) do lie [52-
53]. However, experts in methodology and bioinformatics (led by Professor Douglas Altman
and his colleague Professor Martin Blund for the first time), for the sake of good reason, have
warned practitioners of these preeminent approaches and jointly opted for "the use of models
Analysis of variance-covariance "[54-56]. Obviously, the quantitative outcomes in the base
phase as covariance, the treatment groups, as a factor (independent variable) and a
guantitative outcome measure at the last time of the study, will be considered as a dependent

variable.

Given the above three considerations and the need for an analysis of the evaluation of
the therapeutic effect of equality, based on the primary outcome (the main consequence) of

the absolute count of neutrophils, use statistical methods / methods to achieve this goal, which
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is the validity of the results or findings. The results of these methods are not distorted. So, in
this section, we refer to six approaches or statistical analysis models (with the headings of

approaches A to F), and then we will mention the findings of each of these approaches:
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v'Model A: Usual Approach: In this statistical method, with the observance of the "prior"

principle at the design time of this trial, and despite the challenge of the distribution of
abnormal primary outcome, the mean difference index and the standardized standard
difference (as the effect size of this Approach) as well as the 95% confidence intervals of
these indicators to estimate the equality evaluation. Obviously, in this method, the influential

(or somewhat influential) role of the difference in primary outcome distribution in the first

chemotherapy cycle (as the basis measure in this trial) is ignored.
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[0 Model B-Routine Approach with Corrected Effect: This approach is similar to the model A
approach, and the only difference is that the major factor in the difference between the
baseline outcome or the absolute count of neutrophils (during the first chemotherapy cycle) is
not ignored and According to the expert advice of the expert expert (see previous sections),
the ANOVA / ANCOVA model was used to assess the effect of the desired intervention in
comparison with Neolithic therapy (or according to the main purpose of this work, the effect

of equality), use It turned out

[1 Model C-Approach to Using the Mean Ratio Index (Instead of the Mean Difference
Index): In the event that the distribution of a quantitative outcome in a two or more trials is
abnormal, especially if this distribution can be achieved using The change in natural
logarithmic variables converges or converges to normal distribution, at least two positive
events occur: first, with this change of variable, the non-symmetric conditions of the
distribution of the corresponding quantitative effect are reduced or eliminated and the
distribution to the characteristics of a Normal distribution approaches, therefore, the use of
some of the most commonly used parametric tests in these trials will not be banned. Because
these parametric tests (such as family tests of variance analysis, family linear regression tests,
etc.), in contrast to nonparametric tests that only function one-variable, can be in both mono-
variable conditions And multi-variable, to evaluate the effects of different interventions. The
other positive effect of the change in the variable of this quantitative consequence is that
instead of the indicator of the size of the effect of the difference in averages, we can use the
ratio of averages indicator, which is also a measure of the known effect in all types of trials of
superiority and equality [57]. Mathematically, when a variable value variable is changed from
its usual scale to the logarithmic scale, the result of dividing or multiplying the two numerical

values of that variable in the usual range is, respectively, equivalent to the sum of the two
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values, in logarithmic scale. In other words, because the central index, called geometric
mean, instead of calculating the average of the sum of the sum of the values of a variable to
the sample number (sample size), first obtains the product of the different values of that
variable on the same common scale, and then the The result of multiplication is calculated,
the root (radical) n calculates it. Instead of this predefined mathematical operation, we can
use the change of the corresponding variable to the natural logarithmic scale, and in this
situation, due to the same product of the multiplicative product on the usual scale or sum on a
logarithmic scale, we can, on a new scale (logarithmic), be an arithmetic average And the
result of this average, if reversed by the mathematical operation of changing the
corresponding variable, is converted to the initial scale, then the result is the same geometric
mean (the inverse of the mathematical operation of the natural logarithm is to yield the result
to the power of e in the mathematical term These operations refer to Exponential. Therefore,
with regard to the sum of the issues discussed, in this analytical approach, the challenge of
not having a normal distribution of a quantitative outcome is resolved. Another important
point in this approach is that it is similar to the approach of using differential averages indices
that have threshold or margin equivalents to decide on different interventions tests with
different conditions, in this new indicator (the ratio of averages) It is also necessary to have a
threshold or margin for assessing the equality of the two interventions. Obviously, differential
comparisons of thresholds or margins should be studied on the outcome scale (for example,
in this trial, which is the initial outcome, the absolute count of neutrophils, the decision
threshold is also based on the same scale, ie, the number ) But in the threshold or Margin of
equality, in the situation where the decision index is the ratio of the meanings, the absolute
number of equality is one (instead of zero in the mean difference index) and this threshold or
margin is also around the numerical ratio 1. In reviewing the scientific literature related to the

Averages Index, we come to the US Food and Drug Administration's Guidebook, which has
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recommended a minimum of 0.8 to a maximum of 1.25 in the 2003 guide to drug biology
trials. [58], but these values can not be considered definitive values for all trials. Since
neutrophil count is considered equal to the threshold or margin in this study, 200 neutrophils
and, on the other hand, if the acceptable level of neutrophil counts of a cancer patient is 2000,
then the ratio of this Use two digits, the threshold of 10% on either side of the neutral or null,
for this indicator. Therefore, in this study, the two domains in the decision range for this
indicator were predicted from a minimum of 0.9 to a maximum of 1.1. This threshold means
that when the average neutrophil count in the two groups is considered as the desired
outcome, the ratio of the mean neutrophils of the TinaPeg group to the mean neutrophil count
of Neulastim patients should not be less than 0.9 and greater than 1.1 ( The average

neutrophils of the TinaPeg group can be between 10%
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(1 Model D-Approach Using the Corrected Averages Index: This statistical model
will also be derived from the previous approach (Approach C), along with correction
of the index of the corresponding effect size. Correction method In this model, the use
of linear regression on the logarithmic scale is a small initial consequence. It should
be noted that the other advantageous alternative to the variable change approach is the
small consequence of the absolute counting of neutrophils, that by changing this
logarithmic variable, if this new modified result is used in the regression model, by
estimating the variable beta coefficient of the treatment group ( The treatment is
TinaPeg, code 1 and neolastine treatment, as zero), and then returning this factor to
the actual scale, in fact the size of the effect of the previous models, the "average
ratio" with the 95% confidence interval, It is estimated that it is the same indicator we
are looking for in order to assess equality in these situations. Now, using the
advantage of the linear regression model in the mentioned conditions, which also
allows us to enter other variables, we can measure the initial outcome in the first cycle
of chemotherapy (as a baseline measure), albeit on a logarithmic scale (because This
variable is common with the initial outcome variable at the time of the fourth cycle of
chemotherapy in the absence of normalization) into the linear regression model, and

now we can estimate the coefficient of the angle (beta coefficient) of the treatment
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group variable, this time the indicator of the effect size The "Adjusted Mean Ratio",
with a 95% confidence interval, is estimated. It should be noted that in this approach,
in order to evaluate the equality analysis using this predefined index, we would
consider the same as C model or approach, threshold or margin equivalence from a

minimum of 0.9 to a maximum of 1.1.

1 The E-Earning Approach Using the Mean Difference Using the One-Way Pruned
Mean: This approach has been used as a "sensitivity analysis" approach. If the main
factor out of the distribution of the initial outcome or the absolute neutrophil count of
normal vibrancy is due to the extreme effects of overlapping data, especially in the
right direction or direction of larger values or positive values of the distribution of this
variable, we can use a relatively simple solution And the old one, under the title of
"pruned mean" production [58]. In this approach, the percentage of the values in one
or both sides of the variable distribution is eliminated and again the average
centralized index is calculated. This amount varies from 2.5% to 20%. But since the
deletion of data from the initial outcome in terms of the lowest neutrophil count,
completely eliminates the validity of the results (because of the deletion or
concealment of the drug's lack of effect), therefore, in this approach, only on one side
of this variable , A total of 5% of the maximum values were eliminated individually
and the corresponding average was calculated again. In these circumstances, this new
central index is called the "prime average" one-sided. Meanwhile, some statisticians
believe that in distribution-oriented data, distribution distributions are highly positive
or right, there is no need for removing or pruning variables on both sides of the

distribution, and can only be in the same direction. Maximum values (i.e., the same



direction as the overflow data has caused adverse effects on the variable) can be

eliminated [60].

(1 In this approach (model E), first for the initial outcome, at two stages of cycle 1 and
4, chemotherapy, using their distribution, first, the corresponding point was
determined with their 95th percentile, and then the values greater than that of the
numerical value of The statistical analyzes performed on the E and F models were
eliminated (it should be noted that only the data in this study were excluded in these
analyzes). This amount was 7676 and 10800, respectively, for the absolute count of
neutrophils at the time of cycle 1 and cycles 4 respectively. Thus, in each of these
variables, 5 people were eligible, 2 of whom in this group (in both cycles 1 and 4) in

this group were included in this group, These analyzes eliminated 8 people.

1 Model F - Approach to using the difference of corrected meanings using the one-
way prerecorded mean. This approach is similar to previous approaches, corrected
form or format, the previous approach. In other words, in the E model, according to
the strict recommendation of statisticians and methodologists of the trials, there is a
need to correct the corresponding effect size index, with the corresponding
quantitative consequence of the baseline measurement. Also, for the convenience of
statistical analysis and ease of extraction of the findings, especially the confidence
intervals, a linear regression model was used for multivariate (two independent

variables) regression.
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Sample size determination:
To calculate the sample size, the following formula and one of the papers [61] related to the

calculation of the sample size were used in the clinical trials:

Population
variance (a%)
Type Il errar (3) Type | error (o} J

(D) (Zy-gz + Z1—q)*0?

n

Allocation ratio (r) Equivalence Limit (dk)

In this formula, “r” is the sample size ratio between the two arms or the clinical trial groups,
and in the equal sample size this ratio is equal to 1. a and 3 are respectively the first and
second type errors, which are commonly used in clinical trials, these two types of errors are
recommended to be 5% and 10%, respectively. “de” The maximum acceptable clinical
difference based on the primary outcome was to accept the equality between the two groups.

In this trial, for the ANC variable, 200 neutrophils were considered. “c? “is also the variance

of the initial outcome, or neutrophils.
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Changes in the implementation of the study and previous projections:

During the study and after several months from the onset of the illness, the work of the illness
was slow and after visiting the organization and team of the Ethics Committee from the
Shariati center and acknowledging the slow pace of the illness, with the consultation and
approval of the principal facilitator of the project, Dr. Mousavi in Tehran, the cooperation of
blood and oncology specialists in Rasool Akram and Firoozgar hospitals was also used.
Therefore, by contracting with them, the rate of illness multiplied and within one month of

the illness was completed.

At the beginning of the study, the number of patients was considered equally for each center,
but due to lack of sufficient patient in Shiraz and Gorgan centers, the most patients were
admitted by the center of Tehran. After the completion of the illness, complete CRFs were
completed in all centers to check and confirm the delivery of Dr. Mousavi. Unfortunately, in
one of the centers, despite the contract with one of his experts, he did not cooperate to
introduce the patient. Therefore, with the help of the principal, they used one of the other

doctors who did their best to work with the study team.

Finally, although initially with three physicians began in three study centers, but due to the
slowdown in the rate of illness, which resulted in a loss of time and approaching the date of
drug use and loss of funds, in the middle of the work with the coordinator, the number of
physicians Our colleague was 14, who managed to accelerate the process of illness with

careful scheduling and successive collaborations.

The increase in the time of illness, which should be completed in year 96, resulted in the
completion of the time of study insurance and extended for the year 97 and the continuation

of the sickness insurance plan.
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Deviation from the protocol:

Although in this trial, as well as many clinical trials, it is ideal that all eligible
patients follow the protocol, but potentially there is a possibility of conditions
that require a change in the patient / patient's treatment process:

A) One of the most probable deviations from the protocol in this trial was the
change in pegilated granulocyte stimulus factor from the new invoiced
condition (TinaPeg) to the standard factor (Neulastim) due to the occurrence of
adverse / life-threatening complications / complications Leukocytosis and acute
respiratory syndrome (ARDS) associated with this factor. In other words, the
patient shifts from arm A to arm B in this situation (it should be noted that there
was no severe and life-threatening adverse event in the Tina therapy prior to the
clinical trial)

B) Another likely occurrence is the occurrence of adverse or life-threatening
complications in the B arm, in which case the patient's therapist will inevitably
discontinue the course of the growth factor or even terminate the patient's
chemotherapy.

C) Another condition, the discontinuation of the patient's cooperation in each of
the therapeutic arms and during the study period or any of the chemotherapy
cycles, which can be caused by a variety of causes, such as a complication

which is important and significant from the viewpoint of the patient. Migrating
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a patient from the geographical area of the study area, which makes it difficult
for her to travel, death, or any other reason.

In Situation A, both the Intention to treat and Per Protocol approaches will be
used to analyze the data from the trial and the findings will be presented
separately in the event of inconsistency or non-conflict. The reason for this is
the evidence from a systematic review study comparing the two approaches
sought in a large number of clinical trials conducted internationally (23). In
situations, "B" and "C", which will result in missing data in the clinical data set,
efforts will be made to ascertain as much as possible the data from the primary
and secondary consequences of the last chemotherapy cycle of the patients in
question. To be used for analysis. Meanwhile, analyzing the data by separating
the quadruple cycles of the study and reporting them separately was an

appropriate solution for these two situations.

How to randomize and blind the study

The method of randomization and blindness was done. First, using random numbers and
random letters, a list was prepared and for each patient who had 4 injections, 1 and 2 letters
were defined on the medicine box. Conformity boxes were prepared on which the generic
drug name was registered, as well as non-marketable and exclusive trial terms. The boxes
were completely shaped. Then the medications were removed from the original box and the
same label as the drug code was written onto the original label that completely covered the
material. Medications were placed in a refrigerator at a temperature of 2-8 ° C, and used to

transfer to the centers from dry ice ionolite to maintain a cold chain transfer time. For all three



centers, the refrigerator company was purchased and delivered so that the place of
preservation of drugs does not cause disturbance to the routine work of the centers, which
usually lack the availability of such goods. The number for drugs was from 1 to 40 with 1, 2,
3, and 4, respectively, which included Tehran, Shiraz, Gorgan and Iran, and two Latin letters
and one number that was considered the drug code. Prescription drug No. 1 was for the first
patient. And number 2 for the second patient to the last number and the last patient. The code

for the patient's CRF and the first letter of the patient's name was the patient identification

code that was written.

research limitations:

The high costs of materials and facilities and a large number of samples have caused
difficulty in conducting experiments, especially since it was very difficult to produce a similar
drug at the start of the study. The very high sample size and follow-up treatment in four steps
made it harder to work and progress the plan than the scheduling schedule. Also, due to
changes in the preferred regimens in the NCCN guidelines in 2014, the TAC treatment
regimen the preferred treatment for other post-surgical chemotherapy was changed, so in
order to comply with the research protocol as well as the updated international cancer
guidelines, the patients were selected to chemotherapy preferably before surgery, In this case,
in addition to observing the research protocol, the patients are in accordance with the defined
standards the treated. This inevitably led to a delay in the illness. Thus, 40% of the patients

before surgery and 60% of them had undergone chemotherapy after the operation, although

this was not related to the project and has no effect on the use of the drugs under study.
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For all patients in all centers in the four stages of chemotherapy, the adriamycin diet

with cyclophosphamide was used and, if necessary and according to the doctor's diagnosis,

taxane was used after 4 stages of chemotherapy

TIME FLOW

Visit No 1 2 3 4 5 6 7 8
Day 1 12+1 14+1 26+1 28+1 40+1 |42+1 54+1
Activity ;S'I(':rrs:tr:::e%t visit Treatment | visit Treatment | visit | Treatment | visit
Consent X

History X

Pathology X @

Pathological and Clinical Staging ®| X

Drug dispensing X X

Blood sample © X X X X X X X X
Whole body bone scan X
CT scan of Thorax and abdomen X

Concomitant Medication X X X X X X X X
Adverse Events X X X X X X X X

a) One pathological result is enough — the historic data will be used.

b) Size of tumor according to greatest diameter, Extension and Number of lesions (T stage), their location, presence of distant
metastases, and regional lymphadenopathy.

c) Blood samples of screening day, days 1,12,14,26,28,40,42and 54 are used for safety (CBC)
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ADVERSE EVENTS:

Toxicity / Grade Grade4 Grade3 Grade2 Gradel 0
Platelet count/ml | PIt<1000001 PIt<50000 < 10000 O PIt<75000 < 5000000 | P1t<150000 < 75000 NLO
Absolute ANC 200-500 O
. ANC <200 O ANC 500-1000 0 |ANC 1000-15000 NLANC <1500 O
neutrophil count
WBC ANC <307 O ANC 307-769 0 ANC 769-1538 0O ANC  1538-2307 O NLANC <2307 O
Hb 9<Hb O 9210>Hb O 10>11>Hb O 11mg/dl 2 12> HbO NL O
. Transfusion . . . .
Bleeding needed O Sever bleeding O Moderate bleeding O Mild bleedingCl None O
Fever T>40 more T>40 less than 24h O 39.1-40c O 38-39cO None O
than 24h O
Nausea Very sever O Sever O Moderate [0 Mild O None O
Vomiting Hemodynamic 6 episode O 2-5episode in 24h O | 1episodein24h O None O
collapse OO
Diarrhea Hemodynamic More than 7 episodes O | 4-6 episode a day O Lessthan4 O None O
collapse O
. Not Controlled Controlled with .
Bone pain with NSAIDs [ Recurrent O NSAIDs O Mild O None O
Myalgia Not contorted Recurrent O Controlled with Mild O None O

with NSAID O

NSAIDs O
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Special considerations for multicentre studies reports:

This study was conducted in three centers including Shariati Hospitals,
Rasool Akram and Firoozgar in Tehran and Namazi Shiraz and 5 Azar Gorgan
hospitals in cooperation with 14 doctors and 6 nurses. Coordination between
these centers and the delivery of drugs and related forms with respect to the
dimension of the distance and frequent visits and the elimination of their

deficiencies despite the difficulty of working happily, with the least difficult.
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Findings:
Table 1) Distribution of demographic variables and other important variables in
the baseline phase (before intervention) in patients divided into two groups of

treatment

P value Neulsatim TinaPeg
(n=51) (n=51)

- Yf AN (V2N f0.2 (V-Y) mean (sd) cyw

< AY AR WERIS) YA (\FA) mean (sd) ¢y39

by b s (Staging) als> o

Y () V() Stage 1no (%)

- Y YV (OY.Q) Y¥ (fV.-) Stage 2no (%)
Yo (YY) Yo (Fa.) Stage 3no (%)

Y (Y LAY Stage 4no (%)

1oy bw ylow) axdllae 35 po yoelds

No (&l yd s liw ylow) oyl o

s Yo (OAA) YE 5.Y) (%)
1 (\V.Y) £ (VA) No (%0) (s3led ¢yl ylows) 31yt
\Y (YY.0) VY (Y).0) N0 (%) (K31 & ylw ylows) 5,5
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Table 2: Distribution of different outcomes of the trial in the basal phase, divided into two
groups of treatment, with a significant difference between the two groups

Neulastim TinaPeg
Mean (sd) Mean (sd)
Median [P2s-P7s] Median [P2s-P7s]
Y YAVY (\Y50) FYYY (VOVY) o yleds
YO« o [DYY-YYE]  FVE- [FASA-FY -] Llidg g
- ¥Y £AYF (YHA9) VY (VYYP) Sled g5 i ylos
$e [AV-+-0Y--]  SA-- [AF+--OAY-] S
P WY (LX) WYY (V)
VWA VWSV A] VWX VY- 5]
Y- YYY.XOR (AYSYY) YEY TR (AY.FYS)
[FAVee oo oYYVee o] [F¥Oee - -—VaYee - ] M byl
V8O - INEE

* Based on independent t test. The remaining p values are calculated based on the Mann-

Whitney test (due to the lack of normal distribution in these variables).
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Table 3 Summary of equivalence assessment findings with related indicators and size of

power effects relation to the separation of the 6 models or approaches used

Oyl o3ladl lude e ls go >l g4
‘_g).gb.g o3Il ylade L Jo
alul, @ yad ol | P value Z133)
Y (95% CI) | 3,599,
(95% CI) -J SHy
N (e AYA -V 0) +AO VY (VIFYY VFe e ) A Jo
W) .>)b.3l.‘;..»\ LQ.MS;/L.A
e YO (= XY £ N0V -.ya S (CAYEVY £V -YAY) B Jx
IR W) o)L\.;l.‘;.J l.e,.._._i,/l...n
sls oo S
00 =+ NN £ - ¥OY) +.OA VoY (CADD VYY) C Jowo
W) Q)LL,LH..:‘ LML*A
R ACTRVN FERE TS < AF | VA CAVY VYFS) D Joo
ol sl LSilo
o oo Jolas
AR ETIPL LI AP AR FYO.e CFIVF  \YAY.D) E Jow
W) Q)L.\SL’;.,»‘ LQ_H_i,L\_A
coYE (= ATV £ - YV0) + ¥V I ARENCARBALGAD F Js
sl 8 sl PRSI
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Table 4: Comparison of the contribution of mild neutropenia to the two groups of treatment
and four chemotherapy cycles together with the relative risk index of this outcome

Risk Ratio Neulsastim TinaPeg sl

(95% ClI) n (%) n (%)
Sloyd (ot

(n=51) (n=51)
S5 S XY (- F-YYA) ¥ (0.9) Y (Y.r) \ S
. 08 Yoo (+.Yo-Y-.00) Y (Y.+) Y (f.0) Y S
. 50 VO (-.YS-ADF) Y (%.4) Y (0A) Y S
X S XY (o F-YYA) ¥ (0.9) \ (Y.+) f Jsew
LYY 200 (- AY=).0Y) AODS) f (YA B 2 50

sBased on independent t test. The remaining p values are calculated based on the Mann-

Whitney test (due to the lack of normal distribution in these variables).

Demographic characteristics and other basic characteristics of the participants in the
study:

After the end of the trial, a total of 102 people entered the study and completed all the
expected stages. The demographic and important characteristics and characteristics of
these patients are summarized in two groups of treatment in Table 1. It should be noted
that in all patients under study, women with breast cancer were in stages or stages one to
four. As shown in Table 1, there were no significant differences between age, weight, and

disease stages in two groups (p = 0.24). Approximately two thirds of the patients under
1A



study in the center of Tehran (Shariati Hospital, Rasool Akram and Firouzgar) with 64
(62.8%), 23 (22.6%) patients were in the center of Gorgan (5th Azar Hospital) and the
remaining 15 (14.6%) patients. In the center of Shiraz (Namazi Hospital), the treatment and
study were not distributed and the distribution of patients in different centers did not show
significant difference between the two treatment groups (p = 0.64).

Distribution of the initial outcome of this trial (neutrophil counts) as well as other blood
markers (white blood cell count, platelet counts, and hemoglobin count) between the two
treatment groups in the first chemotherapy cycle (day The thirteenth of the first cycle is
shown in Table 2. It should be noted that the distribution of absolute neutrophil count,
white blood cell count and platelet counts per milliliter of cubic blood were not distributed
in normal groups and only the hemoglobin variable (in grams per deciliter) in two groups
Distribution was normal. Therefore, in Table 2, for each of the four variables or important
consequences, both the central and intermediate indexes as well as both the standard
deviation index and the interval between the quartiles (the distance between the 25th and
75th percentiles, or the first and third quartiles), It has been reported that the distribution
status of these variables in the two groups is more specific. Also, to compare the
distribution of these variables, in the two groups, only the hemoglobin variable (due to the
normal distribution of this variable in the two groups), independent t-test for two groups
and for other variables (due to the lack of normal distribution), and the nonparametric test
,Mann Whitney, was used.

The absolute neutrophil count in the Tinapag group was 4223 (per cubic millimeter) and in
the neulastim group was 3871 (per millimeter cubic meter). Therefore, the average absolute
count of neutrophils in the Tinapag group is greater than 350 neulastim, although this
difference was not statistically significant (p = 0.17).

Comparing the distribution of other cells or blood markers between the two groups, only
thedistribution of hemoglobinwassignificant between thetwogroups (p=0.04).
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Evaluating the equality of the treatments, based on the initial outcome:

The mean changes in the initial outcome of this trial (absolute count of neutrophils) at four
times (on the thirteenth day of the first to fourth cycle chemotherapy cycles) are shown in
Fig. 2. This graph shows a gradual increase in the mean increase in the absolute count of
neutrophil counts in the two treatment groups, and after approximately four cycles of
chemotherapy, in the two therapies of tinapeg and neulastim, an increase of 26 and 34%,
respectively, was observed in these blood cells. In the fourth cycle (the final measure of the
initial outcome in this trial), the mean neutrophil counts in the two therapies of tinapeg and
neulastim were 5315 and 5195 (in millimeters of cubic blood), and the mean difference of
these cells was about 120. This difference was not statistically significant (p = 0.82).
Meanwhile, the difference in the mean neutrophil count in the two treatment groups, at the
end of the fourth cycle, was about one third of the difference between the mean numbers of
neutrophils in the two treatment groups, in the first cycle of chemotherapy with the two drugs

studied.

However, due to the multidisciplinary nature of the trial, although the sample size of the
patients under study in different cities (hospital centers in three cities of Tehran, Shiraz and
Gorgan) was not the same, however, considering the importance of evaluating the outcomes
of the study, divided into all centers, Changes in the mean absolute neutrophil count in the
four cycles of chemotherapy in the three cities are shown in Figures 3.5. Fortunately, the
pattern observed in the center of Tehran (Shariati Hospital, Rasool Akram Say and Firouzgar
Tehran), the highest proportion of patients in this center, was similar to the observed pattern
of patients, but this pattern was observed in two cities of Shiraz and Gorgan, The difference
was that in view of the small sample size in these two centers and the increase in random

error, these observed patterns are inevitable.



Equality analysis with respect to margin or threshold defined as "*prior™ or priori:

The outcome of the evaluation of the equivalence of the two types of treatment used in this
trial, based on the models or approaches explained (Models A to F described in the statistical

analysis of the method of work) are:

As described in the above six-model models or approaches, in these models, two types of size
or index were used to compare the outcome of the trial from an equality perspective based on
the initial outcome distribution (absolute neutrophil count): one the median averaging index
is compared with the number 200 according to the threshold or margin defined in the
proposal for this trial. But the other size is the average ratio index, which in two models of
the six models analyzed, their output is formed and unfortunately for this index, as in the

previous index, threshold or margin is not defined.

Of course, it should be noted that, as the zero point in the averages difference indexes
indicates a non-difference in the outcome or result of the two groups (or several groups), in
the average ratio indices, the same number shows the previous result. However, the need for a
threshold for decision-making trials, especially in equivalence or non-inferiority trials, is an
inevitable necessity (see Figure 2). In other words, as the decision-making index is the
difference in averages, determining the threshold of 200 neutrophils indicates that if the two
confidence limits of this decision-making index are within the distance or range of -200 to
+200, Then the equivalence hypothesis is acceptable for the two interventions under study

(each of the scenarios c, d, or €) and otherwise it can not be accepted.

The results, based on the difference between the means is shown in Figure 6. As mentioned in
the description of the analyzed models or approaches, out of six models, four approaches

have the output of the "difference of means" indicator. In the two models A and B, the point
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difference average index was calculated to be 119.3 and 160.0, respectively. Although these
two points are within the range of the threshold or margin (ie, from at least -200 to +200), but
if these two models are considered, these ranges are very wide And includes an interval of at
least 2300 nouns (with a primary outcome measurement unit, the absolute neutrophil count),
which is close to 6 times the range or threshold of equality. Obviously, one of the main
reasons for the widespread reliability of this range is high. The dispersion index (standard
deviation or variance) is the absolute neutrofil count variable. However, the conclusion based
on these two analytical models should be considered "non-deterministic”, although the

"equivalence" can not be ruled out due to the point average estimates of the two approaches.

The E and F models can be considered similar to the corresponding models A and B, because
according to the method of eliminating the percentage of distraction data and recalculating
the central mean of the index, one of the methods that has long been considered by the
statisticians Has been located. Meanwhile, since the removal of the minimal values of the
outcome of the absolute neutrophil count, can lead to an over-estimation of the mean bias,
then the deletion or pruning of the data values is limited only to the maximum values. The
remaining steps of calculating or estimating the decision-making index of these two models,
the "difference of means”, are similar to those of the two previous models, and the result is
also shown in Fig. In these two models, the median difference in spot estimation was not
within the range and in contrast, it is in the range of the superiority of TinaPeg treatment
compared to Neulastim treatment. At the same time, due to the relative reduction of the
dispersion index (due to a 5% decrease in the amount of distortion), the total 95% confidence
interval of the average difference in these two models was about 30% lower than the previous
models (models A and B) showed. But in terms of the outcome of these two models, it should

be acknowledged that by limiting the confidence intervals of the decision-making index, the
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final result does not lead to an interpretation of the superiority or superiority of the
aforementioned treatments, and even with these results, A repeat case with higher sample
volumes, or a secondary combination of multiple initial studies with this goal (ie, systematic
review and meta-analysis), can also result in a credible equivalence. But this analysis shows
that it is very unlikely and unlikely that the final conclusion or inferiority of the inferiority

(that is, the effectiveness of TinaPeg is weaker than Neulastim), which can reasonably be

considered important for policy makers of the country, can be very significant.

In addition to the four approaches or model analyzed, two other models, under the headings
of the C and D models, used another decision-making indicator. In other words, in these two
approaches, instead of solving the problem of leaving the distribution of the main
consequence of the normal distribution, with the help of eliminating data on the maximum
distribution of this distribution, a well-known, agreed, and valid variable change was used.
Fortunately, the theoretical logic behind this approach is growing, and besides, the conditions
for the use of single-variable and multivariate analyzes are also quite feasible and logical. For
example, the use of parametric analysis of linear regression is allowed in these conditions,
and even fortunately the relevant index has the ability to compare between two single-
variable and multivariate conditions. The only difference that should be considered in
comparison between these two models or approaches with previous models is the type or
nature of the decision index that changes from the "averages difference” to the "average
ratios” indicator. Find out obviously, the neutral or null value of this index, which is equal to
1, should be considered in comparison with the null value of the "Mean difference” indices,
which is a numerical value of zero. Perhaps, in order to understand the comparisons of these
two indicators, comparing the features of the "risk differential” indicator with the "relative

risk" or relative risk is much closer to this comparison. Perhaps the only challenge or
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limitation of using this index (the ratio of averages) in this trial is the lack of clarity of the
threshold of equality with the "prior" or priori approach, but, nevertheless, according to the
explanations explained in the two models C and D, The threshold is expected to range from
0.9 to 1.1. As shown in Fig. 7, the spot estimation of the "average ratio" indices in the two
models C and D is equal to the range or margin, but the lower and upper bounds of the 95%
confidence interval indicators that are the product of two linear regression models (once a
single-variable model and one-time model in the bivariate model corrected for the absolute
logarithm of the neutrophilic number in the first cycle of chemotherapy) are beyond the
threshold of the margin. Which is similar to the situation in the two previous models.
However, the point estimate of the averages ratio in these two models is more than 1, which

means that the central index of the absolute number of neutrophils in the TinaPeg group is

slightly higher than the central index of absolute neutrophil counts is Neulastim group.

As we all know, in all the guides for writing essays in general, as well as the printed guides
of articles in clinical trials specifically (at the top of their guide to writing articles
CONSORT, the last edition of which, CONSORT-2010), it is emphasized that it is necessary
to the report of the hypothesis testing approach, which is in fact the same as the report of p
value, is to be reported as “effect size™ in accordance with the statistical test used. Therefore,
because of the six-model used in the statistical analysis of this trial, the linear regression
model is used, so it is necessary to measure the index of the effect's magnitude (or
relationship's power) of this model, the index of "corrected beta coefficient” To be reported.
In Fig. 8, the results of the point and distance estimation (95% confidence interval) of this
index are reported separately from the six models mentioned above. Fortunately, the
distribution of this power index of relationship in six analytical models shows the consistency

of the results with previous analyzes and all the analyzed models indicate that the two
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interventions did not differ (or equalize the effects), while in most models, if we want to
estimate The point of these indices is also to decide that it is possible to claim that
Tina_PEG's intervention against Neulastim is relatively weak. Because the estimate of the
point of this magnitude, in the six analytical models, fluctuated from its weakest, 0.01 to the
strongest, ie, 0.11. Since Professor Jacob Cohen, in his valuable book on applied regression,
estimates that the standardized beta coefficient between 0.05 and 0.10 is inadequate for
decision change (policy-making or performance) [62], it can be deduced that in the strongest
estimate of this effect size, there is no difference in practice between the two therapeutic
interventions. It should be noted that all the analyzed indices in six models or approaches, by

the type of relevant index as well as the level of p value obtained are summarized in Table 3.

Analysis of data based on secondary outcomes:

There were no moderate and severe neutropenia in all of the patients with the desired
treatment, and only mild neutropenia (absolute neutrophil counts between 1000 and 1500)
was observed in some patients in each of the four treatment cycles. Table 4 shows the
comparison of the proportion of patients with this degree of neutropenia, along with the
relative risk index of this outcome. A total of 12 patients in two treatment groups were
subjected to mild neutropenic group in at least one of four periods of neutrophil counts. 4
patient were in the TinaPeg group and 8 in the Neulastim group. However, the analysis of
these data showed that the risk of this complication in patients treated with TinaPeg was 50%
lower than that of Neulastim treated patients, but this difference was not statistically

significant.

Bone pain was observed in 8 patients in both groups. Five of these patients were in the
Neulastim group and three in the TinaPeg group. This difference was not statistically

significant (p = 0.46) and the risk of this complication in the patient treated with TinaPeg was
Yo



40% lower than the patients treated with Neulastim (relative risk: 0.60 and confidence
interval 95 %: 2.35-0.15). However, in the severity of bone pain between the two groups,
severe, moderate and mild bone pain was observed in the Neulastim group, respectively, in 1,
1 and 3 subjects. There was no severe bone pain in the TinaPeg group and the incidence of

mild to moderate pain was reported as 1 and 2, respectively.

Other data analyzed:

Diagrams 9-11 show the distribution of white blood cells, hemoglobin and platelet count in

four chemotherapy cycles, divided into two groups.

The mean white blood cell count in the first chemotherapy cycle in both TinaPeg and
Neulastim groups was 7063 and 6926, respectively, which did not differ statistically between
them (p> 0.05), however, these values after the fourth cycle of chemotherapy and at the end
of trial also increased by approximately 10% in both groups to 7791 and 7636, respectively,

which did not show statistically significant differences at this time (p> 0.05).

The mean hemoglobin of the TinaPeg group from the Neulastim group was lower than 0.5 g/
dl in the first cycle of chemotherapy (12.2 versus 12.7), and this difference was statistically
significant (Table 2). Chart 10 shows the progression of mean hemoglobin changes in the two
treatment groups, until the fourth or final study, the mean of hemoglobin in the two groups
decreased to 1.2 + 11.5 and 1.5 + 11.8, respectively (decrease by about 7-6%), However, the
difference in hemoglobin levels at the end of the study or in the fourth cycle of chemotherapy

was not significant (p = 0.23).
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However, the average platelet count in the first cycle of chemotherapy was less in the
TinaPeg group than in the Neulastim group (about 263,000 versus 277,000), but there was no
significant difference between the two treatment groups (Table 2). During the next
chemotherapy cycles, the relative advantage of platelet count in the Neulastim group was
similar to that of the primary model, and eventually in the fourth cycle or the end of the
study, respectively, in these two groups was approximately 261,000 and 305,000, which is

statistically significant Was significant (p = 0.05).

Also, in Chart 12, changes in neutrophil counts absolute distribution (as the primary
outcome) in the four cycles of chemotherapy after withdrawal of 5% of the maximum values

and the estimated median pruned one-sidedness are observed.

Measuring adherence to treatment by subjects:

In this trial, an indicator for completing the treatment according to the four chemotherapy
cycles (along with the injection of medications) was used to assess the adherence to treatment
in patients. In other words, if a patient is defined in accordance with the planned program, as
defined in the methodology of this trial project, he will refer to the prescribed date for his or
her desired medication and also to test for pareclinical tests for his markers or blood cells.
Related to each quadruple cycle, known as "adherence to therapy", and vice versa, if at least
in a chemotherapy cycle, does not appear at due time, or for whatever reason, the injection of
the drug in question is not "non-adherent™ "It is defined as treatment. Fortunately, according
to the findings of this study, all patients in the study group had 100% adherence to treatment

in two treatment groups and in all of the hospitals.

Final discussion and conclusion:
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Based on the nature of the hypothesis of this trial, which is of the type and based on the
distribution of the initial outcome in this trial, we tried to analyze the paradigms from this
perspective from different perspectives and approaches (six models or approaches A to F).
The summary of these analyzes can be classified into two parts. In the first section, where all
analyzes were judged based on data collected or actual data, namely, models A, B, C and D,
two of the "difference in averages" and "ratio™ Averages were used for this analysis. The

result of these four approaches was common in these two characteristics (Figures 6 and 7):

1- Point estimates of decision indices (both indicators) were defined in the region or threshold

of equality.

2. The lower and upper bounds of these two indicators are located in each of the four models
or approaches on either side of the threshold or margin (-A, + A). However, the
widespreadness of this range in the mean difference index is higher than the averages ratio
index, which can be attributed to the wider range of averages of the differential index, due to
the extent of the absolute neutrophil counts variable, versus the averages ratio index , is more

like relative indicators, the more limited its range of dispersion.

If we put these two characteristics together, according to analyzes of equality workings based
on decision thresholds, it can be stated that perhaps the only challenge to proof of equality in

this trial is the challenge of the low power of this analysis be statistical.

Two models of E and F can be interpreted as models based on sensitivity analysis. Because if
the effect of elongation or skewness of the initial outcome that results in the exit from the
normal distribution, as well as a significant increase in the variance or standard deviation of
this variable, is to be interpreted from the perspective of the effect of subjugation on the size

of the decision making principle in this study, then any logic-based approach A science
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capable of reporting and comparing the main findings of the trial in two states of the
existence of its causative causation and subjectivity without having to subjugate or at least
minimizing the effect of this kind of subjugation is an approach based on "sensitivity
analysis" and the recommendation of many trial methodologists is that at the time of writing
the report In the final trials or articles, the sensitivity analysis approach is also needed in the

form of a "follow-up analysis™ or "secondary analysis".

Recently, in a review article, nine key questions related to the findings of a clinical trial that
researchers (authors) need to evaluate and criticize the main result of the trial with these nine
questions, and if at least one of these nine cases it is possible to influence the results; it
should answer that question / question through a comparative approach. If this comparative
approach shows that the presence and absence of a factor influencing subversion does not
have a significant impact on the findings, then even the results of the trial could be referred to
as "sustained"”. One of these nine questions is the question of the effect of overflow data or an
abnormal distribution of outcome on the main results. Therefore, with this view, analytical
models E and F can be considered as two perspectives based on the "sensitivity analysis™ in

this trial.

Now, if we interpret and conclude these two recent models on the basis of the above

approach, we can extract two rather distinct interpretations, summarizing it as follows:

A) The distribution of the mean difference index, with the assumption that all or part of the
causative agent causing the skewness or unpredictability of the data is resolved, is

progressing towards the "superiority” of TinaPeg's treatment of Neulastim's treatment.

B. Given the widespread 95% confidence interval of the averages, we still can not see the

result of equivalence as unlikely.
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Made It can be concluded that if the main result obtained from the previous models is to be
influenced by the anomalous distribution of the primary outcome, other than the result of
equilibrium, this result with a high degree of certainty, the superiority of treatment Neulastim
compared to TinaPeg treatment will not be. However, the results obtained from the sensitivity

analysis pathway also emphasize the statistical power calculation.

To test the power of the statistical tests performed in the models or approaches, the SSI
application of Stata 13 was used. This command is designed to calculate the sample size or
power in parallel trials with hypotheses of superiority, equality, and non-inferiority.

(Scenarios E and F), for a total of 2 different situations, the statistical power was calculated.

As predicted, the statistical power for the situation in accordance with scenarios A and B
(conditions precisely the status of the data reported in this exercise) is about 4% and for the
state of compliance with scenarios E and F (deletion of 5% of the data Perth peak of
neutrophil counts) is about 7%. Calculating the statistical power of the statistical tests shows
that if these data are the basis for the decision to design a trial study with the hypothesis, the
sample size required is much higher than the present study and even the conditions that can
be applied to it (With the SSI command, this sample size is about 1900 people per group or a

total of 3800).

In this trial, none of the three scenarios or the predicted status of the protocol in the study did
not show any deviation from the protocol, nor was any loss or loss of subjects (patients
treated in treatment groups). Therefore, in practice, two strategies or strategies for analyzing
the Intention to Treat (ITT) and Per-Protocol (PP) were not the same and resulted in a
precisely single result. This can be considered as one of the positive points and advantages
for this work. This finding can be attributed primarily to the richer experience of the company

(Aria Tienagen Company) in relation to previous studies of the company and the exploitation
A



of previous lessons learned, as well as the product of the use of scientific solutions by

managers and staff of the complex. .

From the limitations of this trial, there are two main constraints: the first important limitation
is the very low power of this work, which, according to secondary analyzes, measures the
power and its possible factors, as well as analyzes of sensitivities In fact, it can be concluded
that the two treatments are equally acceptable. Of course, in designing alternative solutions /
alternatives, the optimal or ideal power (ie, designing and implementing a trial with a much
larger sample size than the current one) is to notice a lot of practical and budget differences
that may move towards These alternative solutions in practice have encountered many

problems.

Demographic characteristics and other basic characteristics of the participants in
the study:

Neulastim TinaPeg

AN
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