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Abstract

Purpose
Febrile neutropenia associated with some chemotherapy regimens can lead to potentially fatal
complications and high health care costs. Administration of Peg�lgrastim 27 hours after chemotherapy,
using an On-Body Injector (OBI), may be more convenient for cancer patients and physicians. This study
aims to describe physician and nurse preferences regarding options for administration of Peg�lgrastim at
cancer centers, the demographics of the study population and characteristics of participating cancer
centers. We aim to determine the conditions and chemotherapy schemes for which Peg�lgrastim is most
frequently prescribed.

Methods
Observational, descriptive, cross-sectional study and survey, conducted between 2019 and 2020. It
included 60 participants who were contacted and surveyed via telephone.

Results
Information from 60 participants was analyzed. It was found that 35% of the respondents are haemato-
oncologists, oncologists or hematologists, 30% general practitioners, and 35% are other healthcare
professionals (i.e., nurse, oncology nurse and head nurse). 48.02% of professionals give priority to the
use of OBI to treat patients at home; among the reasons for this choice the patient's transportation
limitations and the release of the nursing staff to attend to another patient in the patient's absence stand
out.

Conclusions
The present study is the �rst one in Colombia that sought the preferences of healthcare professionals
with the use of Neulastim (OBI) compared to pre-�lled syringes for the administration of Peg�lgrastim.
Our results suggest OBI is the preferred alternative by most HCPs and a good resource optimization
strategy in the context of cancer patients’ health care in Colombia.

Introduction
Febrile neutropenia (FN) is an adverse event associated with some chemotherapy regimens that can lead
to potentially fatal complications [1, 2]; additionally, it is associated with high health care costs and
treatment delays [3]. The incidence of FN may be as high as 117 cases per 1,000 cancer patients [1]. In
patients with non-myeloid disease receiving myeloid-suppressive therapy and whose risk of FN is ≥ 20%
and 10–20% with an additional risk factor, primary prophylaxis with granulocyte colony-stimulating
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Methods
This is an observational, cross-sectional descriptive study using a survey that presents the percentages of
professionals who prefer the use of OBI or pre-�lled syringes (Pre-FS), respectively, as the main outcome
to describe the preferences of physicians and nurses regarding Peg�lgrastim administration options in
cancer care centers (See Online Resource 1). Demographic characteristics of respondents, characteristics
of the cancer centers, years of professional experience, percentages of professionals who prefer the use
of speci�c risk scores of FN, and more frequent conditions for which Peg�lgrastim is prescribed are
included as secondary outcomes.

This study used the methodology proposed by Hauber et al. [5] as the key methodological reference with
the objective of standardizing the questions related to the use of OBI, according to the reports of previous
studies. For this purpose, a survey was designed including information about the options to administrate
Peg�lgrastim and their details, followed by questions exploring participants’ preferences on this regard.
Table 1 presents the administration alternatives introduced in the survey and the key elements related to
each of them. To rank the importance that physicians and nurses give to different reasons for choosing
one option to administer Peg�lgrastim over another, participants were asked to assign points to each of
those reasons from a total budget of 25 points, so that each reason was evaluated from 0 to 25 points,

factors (GCSF) is recommended [1, 2]. Peg�lgrastim is a sustained-duration GCSF which, due to its single-
dose scheme and favorable e�cacy and safety pro�le, is the most widely used and distributed
medication of its kind worldwide [1]. Peg�lgrastim should be administered one day after chemotherapy
since administration within the �rst 24 hours is associated with an increase in myeloid progenitor cells
susceptible to toxicity; likewise, administration after 72 hours increases the risk of FN due to fewer
receptor cells in the bone marrow [2]. To ensure that Peg�lgrastim is administered one day after
chemotherapy without the patient having to return to the hospital, an On-body injector (OBI) was created.
This is a battery-operated electromechanical device that is applied to the patient's skin on the day of
chemotherapy and injects the drug 27 hours after chemotherapy administration [3, 4]. Previous studies
regarding the OBI use have reported an improvement in the work�ow at oncology centers [4] and in
patient satisfaction for not being required to re-enter the center to receive the medication [4–6].
Furthermore, a recent study evaluated the effects of OBI use on compliance and persistence to GCSF and
it found approximately 30% more persistence to GCSF support for patients using OBI, when compared to
patients using another method of Peg�lgrastim administration or no GCSF at all [7].

Considering the relevance of timely and proper Peg�lgrastim administration and the available
administration alternatives for healthcare professionals (HCPs), this study aims to describe the
preferences of physicians and nurses regarding Peg�lgrastim administration options in community
oncology centers in Colombia. Additionally, this study seeks to describe the characteristics of
participating oncology centers, demographics of the study population including their professional
experience, the conditions for which Peg�lgrastim is usually prescribed and the risk scores for
neutropenia most frequently used at participating centers.
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with the highest number of points awarded to the preferred characteristic. The total sum of the scores for
all characteristics per option should be 25 points.

Furthermore, the survey included three hypothetical patient pro�les which participants were asked to
consider and to choose their preferred Peg�lgrastim administration alternative for each one of them. The
�rst one corresponded to a typical patient requiring Peg�lgrastim use which aimed to evaluate the
preference as an HCP for the use of Peg�lgrastim, the second and third scenarios were speci�c and
required professionals to make a choice taking into account other variables, please see Online Resource
2. Clinical cases were presented as follows:

Clinical case 1
This scenario asked HCPs to choose a Peg�lgrastim administration method based solely on their
preference as a HCPs regardless of any particular patient.

Clinical case 2
A 67-year-old woman with chronic obstructive pulmonary disease who presented with a second
recurrence of breast cancer involving bone, lung and liver, and an Eastern Cooperative Oncology Group
(ECOG) performance status of 2. She is starting a two-drug chemotherapy regimen due to rapidly
progressing visceral metastases. She traveled 2 hours to the clinic to receive her chemotherapy infusions.

Clinical case 3
A 29-year-old woman with early-stage breast cancer who was having a �rst course of dose-dense
adjuvant chemotherapy after undergoing limited surgical resection of the primary breast tumor. She had
no signi�cant medical history or concomitant illnesses and had an ECOG performance status of 0. She
traveled 30 minutes to the clinic to receive her chemotherapy infusions.

The survey structure as it was used by the investigators can be found in Online Resource 1 (Flowchart 1
to 4). Data were collected through telephone surveys performed from December 2019 to April 2020.

Inclusion criteria were de�ned as: 1. Physicians (oncologists, haemato-oncologist, hematologist, or
general practitioners) who prescribe myelosuppressive chemotherapy, have prescribed Peg�lgrastim to
mitigate FN within the past 6 months, and have had experience with administrations of Peg�lgrastim by
Pre-FS and OBI or 2. Nurses (nurse/oncology nurses/head nurse) who have had management or
experience applying Pre-FS and OBI to mitigate FN in the last 6 months, as prescribed by a physician. The
exclusion criterion was de�ned as doctors and nurses who have no experience in the use or prescription
of OBI.

Statistical Methods
A descriptive analysis was carried out using the statistical software Stata14. Quantitative continuous
variables were summarized using central tendency and dispersion measures (means, median, standard
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deviation and ranges according to their distribution, as appropriate). The qualitative variables, both
nominal and ordinal, were described through absolute and relative frequencies.

Results
Information and distribution by department from 60 participants from 8 cities (Bogotá, Medellín, Cali,
Barranquilla, Bucaramanga, Monteria, Neiva and Pereira) are shown in Fig. 1. The cities with the highest
participation were Bogotá, Medellín and Cali, with 73.33, 13.33 and 5.0%, respectively.

Socio-demographic characteristics are presented in Table 2. In Colombia, there are three main ways to
access the health system: subsidized regime (government payment), contributory regime (workers), and
private insurance. In this study, 83.3% HCPs provided their services through last two groups. It was found
that 35% of participants are haemato-oncologists, oncologists or hematologists, 30% are general
practitioners, 23.3% are oncology nurses and 11.7% are head nurses. The average time of professional
experience of surveyed participants was 10.13 years (SD = 5.53 years) at the time of the survey.

No clear preference was found in professionals regarding administration of chemotherapy at a speci�c
setting, with 66.67% (n = 40) of them attending both inpatient and outpatient cases.

When analyzing the characteristics of the patients treated at these cancer centers, a median of 150
patients were treated in a month, of which 66% received chemotherapy, as presented in Table 3. When
evaluating the indications and uses of Peg�lgrastim, most of the professionals (85%) reported they use
the medication in cases of non-Hodgkin Lymphoma (NHL), followed by breast cancer (76.6%), colorectal
cancer (70%) and lung cancer (65%), so this group of malignancies encompasses the main indications of
the drug. 86.6% of professionals reported additional indications outside the group of conditions already
mentioned and were outlined by HCPs as well, for example: it was found that 45.6% of participants had
treated leukemia patients with Peg�lgrastim, followed by 24.56% (n = 14) in the case of ovarian cancer.
These results are represented in Fig. 2.

Preferences regarding the time and means of administration of Peg�lgrastim by professionals in their
daily clinical practice indicate that 48.02% of them give priority to the use of OBI, treating patients at
home through this device; whereas Pre-FS were applied 34.83% in o�ce / clinic / outpatient infusion
center and 17.8% in hospital.

HCPs reported having used OBI and Pre-FS 24 hours after myelosuppressive chemotherapy, with 78,33%
and 80% doing so, respectively. The least frequent time of administration according to the surveyed
professionals is 48–72 hours after myelosuppressive chemotherapy, when the patient is speci�cally
readmitted for the administration of Peg�lgrastim (see Table 3 for results and Appendix 1 for survey
structure).

According to our results, 83.3% of professionals use risk scores to evaluate the risk of FN, with the
MASCC (Multinational Association of Supportive Care of Cancer) risk index score being the most
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frequently used (40%), followed by the NCCN (National Comprehensive Cancer Network) risk assessment
with 38.33% of professionals reporting its use (n = 23). The proportion of professionals using the ESMO
(European Society for Medical Oncology) practice guidelines was equal to the proportion of professionals
not using any scale (16.67%).

Hypothetical clinical cases results
Within the �rst scenario, the preferred option was the administration of Peg�lgrastim at home using the
OBI with 71.67% (n = 43), which has been attached to the patient's arm or abdomen in the clinic. The
medication is dispensed approximately 27 hours (a little over 1 day) after myelosuppressive
chemotherapy. This option was also the most common for the second and third scenarios with a
frequency of 83.33% (n = 50) and 61.67% (n = 37), respectively. For the �rst two scenarios, the second
most frequent choice was the administration of the drug when the patient re-enters the clinic to receive an
injection of Peg�lgrastim by a HCP, 24 hours after myelosuppressive chemotherapy, with 15% and 13.3%,
respectively. The second most popular option in the third scenario was the administration of an injection
of Peg�lgrastim by a HCP when the patient returned to the clinic, 48–72 hours after myelosuppressive
chemotherapy, with 26.67%. These results are depicted in Fig. 3.

When analyzing the results for the �rst, second and third hypothetical clinical cases, it is important to
note that 90.7%, 90% and 97.3%, respectively, of participants who chose the option "Administration at
home using the OBI” considered it more relevant to prevent the patient from returning to the clinic 24
hours after the chemotherapy for the Peg�lgrastim injection. Among the reasons for choosing
Administration at home using the OBI in the �rst hypothetical case, the following stand out: the patient's
transportation limitations (79.07%; 34/43), the release of the nursing staff to attend to another patient in
the patient's absence (69.77%; 30/43), and the patient's fragility (67.44%; 29/43). Furthermore, for the
second hypothetical clinical case, the most frequently reported reasons were patient transport limitations
(84%; 42/50), failure to return to the clinic 24 hours after chemotherapy (72%; 36/50), and patient fragility
(70%; 35/50). The third case displayed a similar pattern as the previous two cases with patient not
returning to the clinic 24 hours after chemotherapy (81.08%; 30/37), patient's limitations on
transportation (64.86%; 24/37) and the release of the nursing staff to care for another patient (64.86%;
24/37) being the main reasons for HCPs’ choices. These results can be found separately for each
hypothetical case in Tables 4,5,6 and 7, in Online Resource 2.

The overall results for the weighting exercise where professionals were asked to distribute a total of 25
points between a set reasons that motivate them to choose one Peg�lgrastim administration over
another is presented in Fig. 4. As it is shown, HCPs prefer to prevent the patient from returning to the
clinic 24 hours after chemotherapy over other alternatives proposed in all the hypothetical scenarios with
average scores that exceed 12.5 points (the middle point of the possible maximum score).

Discussion



Page 7/15

This study aimed to describe HCPs' preferences regarding the different options for administering
Peg�lgrastim and how these preferences are re�ected in the daily practice of general practitioners, nurses,
and patient management specialists in cancer care settings. So far, we are not aware of any previous
studies in Colombia that have evaluated preferences in the use of Neulastim® OBI compared to Pre-FS.
Our results indicate that the majority of professionals prefer to avoid having the patient re-enter the care
center. However, the patient's characteristics and ease of transport are some determining factors for those
surveyed when deciding the best option for administering Peg�lgrastim.

One study estimated that, in the United States, the travel burden on patients and informal caregivers to be
around 60 million miles and time devoted to such visits at 4.9 million hours or over 12 hours per patient
treated, annually [8]. Even so, another study comparing access to general (not oncological) healthcare in
Colombia and Brazil, found that the mean journey time for patients to reach outpatient secondary level of
care is about 62.7 minutes in Colombia, compared to 36.1 minutes in Brazil [9]. A long journey time for
health reasons could affect working hours, home time and might also imply greater expenses on
transportation for both patients and their companions.

Colombian patients from rural areas differ very much from patients in Colombian urban areas when
evaluating general access to health services and, particularly, to healthcare of chronic and complex
diseases such as cancer. Nevertheless, our results elucidate that the viability of recurring visits in each
patient is a priority for Colombian healthcare professionals when choosing how to administrate
Peg�lgrastim without undermining therapeutic efforts. Previous research projects have set the precedent
for the detrimental effects of time and economic burden on the likelihood of attendance to follow-up
visits for GCSF prophylaxis and optimal care, in general [8, 10].

When analyzing the hypothetical cases presented to the surveyed professionals other reasons for
avoiding re-admission include the release of the nursing staff in order to provide care to other patients.
Similar �ndings were already reported by Heubers et al., with OBI as an approach to decrease care burden
on healthcare staff while assuring Peg�lgrastim administration within the recommended time frame [5].

A global survey on the delivery of cancer care documented that oncologists from low and middle-income
countries see more patients, work more days and are more often on call [11]; additionally, the higher
volume of patients they face is associated with less time spent with them. Our �ndings support previous
reports of a perceived need to rearrange oncology staff to meet patients’ needs, possibly due to a very
high volume of patients.

According to our results, the majority of physicians we included have chosen Pre-FS administration within
the �rst 24 hours after myelosuppressive therapy is the preferred clinically-validated option for time and
form of administration of Peg�lgrastim, following the international guidelines. However, the proportion of
professionals who choose OBI is very close to this, with 48.02% choosing OBI and 51.98% choosing Pre-
FS, according to our results. This seems to indicate that both alternatives could be chosen as frequently
in daily medical practice. This result is consistent with the general tendency of respondents to avoid
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having the patient re-enter 48 or 72 hours after myelosuppressive therapy and could vary according to
each patient's speci�c case, as seen in hypothetical clinical situations.

When evaluating our results considering the distribution of cancer centers in the national territory, we �nd
that the greatest concentration of them is in the northern and western region of the country, with the
largest cities contributing with the greatest proportion of participants. It is worth noting that Bogotá
contributed with 73.3% of the participants, which provides an additional perspective on the presumed
�ow of patients to speci�c cities and cancer care centers, making these institutions the most likely
healthcare providers for patients referred from the country's periphery where access to cancer specialists
is not an option. By the year 2019 in Colombia, a de�cit of between 125 and 179 medical oncologists was
estimated to cover the demand for patient care [16].

Finally, it is important to emphasize that approximately 16% of professionals do not report using any risk
index for FN in the evaluation of oncological patients. Considering the wide use of risk indexes for clinical
decision-making, it would be important to evaluate the performance of the most frequently used tools
related to the choice of Peg�lgrastim administration option. Moreover, other studies have evaluated the
relevance of FN risk assessment in order to avoid unnecessary treatment with Peg�lgrastim to optimize
patients’ welfare and clinical outcomes [17]. Evaluating these variables exceeds the scope of the present
study and is proposed as a potential investigational objective for future studies.

Based on these results, the importance that Colombian professionals have attributed to the
heterogeneous characteristics of patients, both in the clinical and social environment, is re�ected on the
prioritization of the patient's comfort and optimization of human resources in healthcare when choosing
the best option for the administration of Peg�lgrastim. Our results do not differ from those reported
previously [1] evaluating the same variables, but complement the pro�le of some of the obstacles faced
by HCPs in Colombia, given the tendency to optimize time and resources and to avoid the re-entry of
patients, as each case allows. More importantly, our results are consistent with previous �ndings and
suggests that OBI might increase persistence, adherence and compliance to treatment, determining HCPs’
preference towards its use [7].

Study Limitations
As a cross-sectional observational study, results may be limited by the availability of HCPs to participate
in the study. Because participants work in specialized centers and because sampling is non-probabilistic,
results may not be generalizable. Study participants may not be representative of all patients receiving
Peg�lgrastim or all physicians prescribing Peg�lgrastim, potentially limiting the generalization of study
�ndings. Furthermore, it is important to take into account recall bias, considering that the surveyed
participants had to report the most frequent behaviors they had in their professional performance during
at least 6 months prior to the survey; in order to control this bias, a control call was made to each
participant in order to ensure the information obtained during both calls was the same.
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Conclusions
The present study is the �rst study in Colombia that sought the preferences of HCPs (physicians and
nurses) with the use of Neulastim (OBI) compared to Pre-FS for the administration of Peg�lgrastim. Our
results indicate that most professionals prefer to avoid the patient having to re-enter the care center;
however, patient characteristics and ease of transport are a determining factor for respondents when
deciding the best option for drug administration. This study allowed the inclusion of the most
representative oncological centers in Colombia and suggests the use of OBI as a good strategy to
optimize resources in the context of health care for oncological patients in our country.
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Figure 1

Information and distribution by department from 60 participants from 8 cities (Bogotá, Medellín, Cali,
Barranquilla, Bucaramanga, Monteria, Neiva and Pereira) are shown in Figure 1.
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Figure 2

the group of conditions already mentioned and were outlined by HCPs as well, for example: it was found
that 45.6% of participants had treated leukemia patients with Peg�lgrastim, followed by 24.56% (n=14) in
the case of ovarian cancer. These results are represented in Figure 2.
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Figure 3

The second most popular option in the third scenario was the administration of an injection of
Peg�lgrastim by a HCP when the patient returned to the clinic, 48-72 hours after myelosuppressive
chemotherapy, with 26.67%. These results are depicted in Figure 3.
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Figure 4

The overall results for the weighting exercise where professionals were asked to distribute a total of 25
points between a set reasons that motivate them to choose one Peg�lgrastim administration over
another is presented in Figure 4.
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