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iosimilars of filgrastim
for the treatment of fe-
brile or prolonged neu-
tropenia have already
arrived on the market and will
continue to increase in use based
on price advantage. According to
James S. Lewis II, PharmD, FIDSA,
of Oregon Health & Science Uni-
versity, Portland, this is good news
for patients and health-care sys-
tems, but it’s just one step in a com-
plicated treatment plan. Bacterial
pathogens also represent a serious
threat to patients with cancer.

“Drug-resistant bugs are in-
creasingly problematic,” said Dr.
Lewis. “Appropriate prophylaxis
and appropriate vaccination save
lives in profoundly immunocom-
promised patients or those who are
going to be immunocompromised
for a long time.”

At the 2016 JADPRO Live con-
ference, Dr. Lewis discussed the
role of myeloid growth factors in
the prevention and treatment of
febrile neutropenia and the impact
of worrisome developments with
respect to superinfection and drug
resistance. He also described treat-

ments for infections commonly seen
in patients with cancer and what
advanced practitioners should be
aware of when strategizing a treat-
ment approach.

BIOSIMILAR VS. GENERIC
GROWTH FACTORS:
WHAT’S THE DIFFERENCE?
Although generics are small, simple
molecules that are easy to manufac-
ture, biosimilars are extremely large
and complicated proteins that are
produced from living systems and
are therefore challenging to repli-
cate (US Food and Drug Administra-
tion [FDA], 2016). “These are mas-
sive proteins, so the complexity of
the molecule is much different than
anything we see with standard ge-
nerics,” said Dr. Lewis.

Another major difference be-
tween biosimilars and generics is
interchangeability: None of the four
approved biosimilars (filgrastim-
sndz [Zarxio], infliximab-dyyb [In-
flectra], etanercept-szzs [Erelzi], and
Amjevita [adalimumab-atto]) is cur-
rently considered interchangeable
with reference products. Because of
the size and complexity of these mol-
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ecules, the guidelines of the NCCN Clinical Prac-
tice Guidelines In Oncology (NCCN Guidelines®)
recommend that patients remain on the same
product throughout treatment (NCCN, 2016a).

“Let’s be real,” said Dr. Lewis. “If you actu-
ally switch up a dose of biosimilar filgrastim
from original filgrastim, you’re not likely to hurt
the patient, but whatever agent starts a patient’s
regimen should ideally complete the remainder
of therapy.”

“For other intents and purposes, though, you
should think of biosimilars as complicated gener-
ics,” he added. “Given the FDA’s stringent stan-
dards for biosimilar approval and the potential for
significant cost savings, clinicians should encour-
age rapid integration of these products.”

Filgrastim-sndz has been approved for the
same five indications as filgrastim: (1) patients
with cancer who are receiving myelosuppressive
chemotherapy; (2) patients with acute myeloid
leukemia (AML) receiving induction or consoli-
dation chemotherapy; (3) patients with cancer
undergoing bone marrow transplantation; (4) pa-
tients with cancer undergoing autologous periph-
eral blood progenitor cell collection and therapy;
and (5) those with severe chronic neutropenia.
Tbo-filgrastim (Granix) has only been studied for
prophylaxis and has been approved for the reduc-
tion in duration of severe neutropenia in nonmy-
eloid malignancies.

WHO NEEDS

MYELOID GROWTH FACTORS?
According to Dr. Lewis, the intensity of the che-
motherapy regimen drives febrile neutropenia
rates. “The harder you’re going to hit these pa-
tients and the more marrow-toxic these agents
are, the deeper the neutropenia is likely to be-
come,” he explained. “Myeloid growth factors are
recommended as prophylaxis for patients receiv-
ing any chemotherapy regimen with greater than
a 20% risk of febrile neutropenia.”

Other risk factors for febrile neutropenia in-
clude age (especially patients older than 65 who
receive full-dose chemotherapy); previous che-
motherapy or radiotherapy; preexisting neutrope-
nia or tumor involvement of bone marrow; poor
performance status; and a high number of comor-
bidities (NCCN, 2016a).

“The frailer the patient becomes, the more you
need to think about using these agents,” said Dr.
Lewis. “When these agents are used in appropri-
ate patients, they reduce infection rates, hospital
length of stay, and the duration and severity of
neutropenia. There’s a lot of upside.”

Although the decision is trickier for interme-
diate-risk patients, he admitted, “if it’s my mom
or dad, I'd use these agents.” For patients present-
ing with infections, however, it’s more difficult to
find good data, but myeloid growth factors seem
to be associated with a shorter length of stay and a
shorter duration of neutropenia.

“There is some suggestion of decrease in in-
fection-related mortality, which is all you can ask
these compounds to do,” stated Dr. Lewis. “If a
patient has already received pegfilgrastim (Neu-
lasta), though, therapeutic use of myeloid growth
factors is not going to be a benefit”

ANTIBIOTIC-RESISTANT BACTERIA

As Dr. Lewis reported, growth factors have added
significance because of the emergence of antibiot-
ic-resistant bacteria. Nationally and internation-
ally, he said, a variety of bacterial pathogens are
becoming increasingly difficult to treat.

“I’'m becoming a huge growth factor fan,” said
Dr. Lewis, “because they can prevent infections,
which lead to antibiotics, which lead to drug-re-
sistant bacteria.”

The following bacterial pathogens represent
urgent threats: Clostridium difficile; carbapenem-
resistant Enterobacteriaceae (CRE); and drug-
resistant Neisseria gonorrhoeae. Those pathogens
representing serious threats include: multidrug-
resistant Pseudomonas aeruginosa and Acineto-
bacter spp; extended-spectrum beta-lactamase
(ESBL)-producing Enterobacteriaceae; methicil-
lin-resistant Staphylococcus aureus (MRSA) and
vancomycin-resistant enterococcus (VRE); and
various drug-resistant species (Campylobacter
spp, Staphylococcus pneumoniae, Salmonella spp,
Mycobacterium tuberculosis, Shigella spp). Patho-
gens associated with health-care-associated in-
fections are listed in the Table.

“In New York City, up to 40% of Klebsiella
isolates are now carbapenem-resistant,” said
Dr. Lewis. “Carbopenems are the Godzillas of
the antibacterial world. When you’re resistant
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\Magﬂl et al. (2014).

Table. Pathogens Associated With Health-Care-Associated Infections h
All HCAIs Surgical-site Gl Bloodstream
(N = 504) Pneumonia infections infections UTIs infections
Pathogen number (%) (n =110) (n =110) (n =86) (n =65) (n =50)
Clostridium difficile 61 (12.1) ¢} 0 61(70.9) 0 ¢}
Staphylococcus aureus 54 (10.7) 18 (16) 17 (16) Q) 2(3) 7 (14)
Klebsiella pneumoniae or 50 (9.9) 13 (12) 15 (14) 1) 15 (23) 4 (8)
Klebsiella oxytoca
Escherichia coli 47 (9.3) 3(3) 14 (13) IKQ) 18 (28) 5 (10)
Enterococcus 44 (8.7) 2(2) 16 (15) 5(6) n Qa7 6 (12)
Pseudomonas aeruginosa 36 (7.1) 14 (13) 7 (6) IO} 7 (1) 2 (4)
Candida spp. 32 (6.3) 4 (4) 3(3) 3(4) 3(5) 1 (22)
Note. HCAI = health-care-associated infections; Gl = gastrointestinal; UTIs = urinary tract infections. Information from

/

to them, you’re resistant to all beta-lactams. It
doesn’t leave you with much.” As Dr. Lewis re-
ported, patients found to have infections with
carbapenem-resistant bacteria have a mortality
rate approaching 40%, and they’re far from the
only threat.

Resistant organisms cause more than 2 million
illnesses and at least 23,000 deaths each year in
the United States (Centers for Disease Control and
Prevention [CDC], 2013). The good news, howev-
er, is that the problem is in part preventable.

According to the CDC, up to 70% fewer patients
will experience CRE in 5 years if facilities coordi-
nate to protect patients (CDC, 2015). “Preventing in-
fections and improving antibiotic prescribing could
save 37,000 lives from drug-resistant infections over
5 years,” said Dr. Lewis. “It will also help reduce
hospital length of stay and health-care costs.”

“We have to be careful not only with how we
use antibiotics in our patients, but also how we use
them as a society. We are down to the last few op-
tions,” he acknowledged.

WHO IS AT RISK?

Patients at risk for colonization and subsequent
infections with multidrug-resistant gram-neg-
ative organisms are those with the following
characteristics: previous exposure to broad-
spectrum antibiotics; exposure to an increasing
number of antibiotics; increasing age; increas-
ing chronic disease score; previous stay in the
intensive care unit; chronic obstructive pulmo-
nary disease; and increasing duration of hospi-

talization (Harris et al., 2007; Papadimitriou-
Olivgeris et al., 2012).

“We need to be doing everything we can to
minimize antibiotic exposures in these patients
and to ensure that we get their white cells back in
a timely fashion to reduce their risk of infection,”
said Dr. Lewis.

Nevertheless, time is critical with respect to
antibiotic initiation, as well, he added. “When a
patient appears septic in your emergency room or
outpatient infusion center, time is of the essence,”
he said. “For a patient with sepsis, every hour of
delay in effective antibiotic therapy mortality risk
increases by 7% (Kumar et al., 2006). You need to
choose appropriate antibiotics and get them on
board in a timely fashion.”

NEUTROPENIA DRIVES INFECTIONS
“The immune system is your friend,” said Dr.
Lewis, and when it’s compromised, a patient is
more likely to develop infection. In addition,
long-term data have shown that neutropenia
drives infections; the longer neutropenia per-
sists, the higher the risk (Carlisle, Gucalp, &
Wiernik, 1993). Mucositis and impaired organ
function due to tumor burden are also factors
that predispose patients to risk. However, what
providers don’t consider frequently enough, he
said, are medications.

“The problem with all the new medications
is that we don’t know the full extent of the side-
effect profile until they’re out in clinical practice
for a while,” said Dr. Lewis, who added that cor-
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ticosteroids can result in profound immunosup-
pression, as well. “We get so comfortable fling-
ing big doses of steroids around, sometimes we
forget exactly how immunosuppressant these
agents can be.”

With respect to neutropenia, Dr. Lewis em-
phasized the speed of neutrophil decline. “The
speed with which a patient’s white blood cell
count is dropping tends to predict the dura-
tion and severity of neutropenia,” he explained.
“When these numbers decline quickly, it’s time
to see if you can do anything about it, and you
should have a very low threshold to start think-
ing about infections.”

Guidelines from the National Comprehensive
Cancer Network® (NCCN®) for initial risk assess-
ment for patients with febrile neutropenia are
shown in the Figure.

PREVENTING INFECTIONS IN
IMMUNOCOMPROMISED PATIENTS
According to the NCCN Guidelines®, quinolones
are the best studied agents with respect to prophy-
laxis during neutropenia (NCCN, 2016b). Data have
shown that quinolones lead to fewer gram-negative
infections, said Dr. Lewis, but prophylaxis is not rec-
ommended for patients with a low risk of infection.
Instead, quinolone prophylaxis should be reserved

National

Network®

Comprehensive  NCCN Guidelines Version 2.2017
Prevention and Treatment of Cancer-Related Infections iscussio

NCCHN Guidelines Index

INITIAL RISK ASSESSMENT FOR FEBRILE NEUTROPENIC PATIENTS?

inpatient treatment or close observation
(=100 cells/melL for <7 d)
* Good performance status (ECOG 0-1)

* No hepatic insufficiency
+ No renal insufficiency

Initial evaluation |Hiah risk (anv factor listed below):
* MASCC Risk Index score of less than 21 b

* Allogeneic HCT

aminotransferases)
«* Uncontrolled/progressive cancer®

+ Alemtuzumab
* Mucositis grade 3-4

bRisk categorization refers to risk of serious complications, including mertality, in patients with neutropenic fever. Risk stratification is validated in adults; no
generalizable, cross-validated risk stratified management exists for pediatric patients with febrile neutropenia. See Risk Assessment Resources (FEV-D)
¢Uncontrolled/progressive cancer is defined as any patients with leukemia not in complete remission, or patients without leukemia with evidence of disease

progression after more than 2 courses of chemotherapy.

. Oulpallent status at time of developrnent of Iever
* No associated acute comorbid iliness, independently indicating

» Anticipated short duration of severe neutropenia

« MASCC Risk Index score of equal to or greater than 21°

+ Inpatient status at time of development of fever
+ Significant medical comorbidity or clinically unstable

+ Anticipated prolonged severe neutropenia: <100 cells/mcL and 27 d
+ Hepatic insufficiency (5 times upper limit of normal for

* Renal insufficiency (a creatinine clearance of <30 mL/min)

* Pneumonia or other complex infections at clinical presentation

SITE OF CARE TREATMENT

OPTIONS

* Home for selected

low-risk patients
with adequate
outpatient See Qutpatient
infrastructure
—| established Low-Risk Patients
or (EEV-3 and FEV-4)
= Consider
ambulatory clinic
or

See Initial Empiric
Therapy for Fever

and Neutropenia
(FEY-5)

—» Hospital ——»

Nota: All ¥ 2A unless

Clinlcal Trials: NCCN baﬂlaws tha| the bm management of patlents with cancer Is In aclinical trial. Participation In clinical trials Is especlally encouraged.

Varsian 2 2017, GXIUNT O Nathonal Com peie o Canci Nebeors, o 2017, 80 ngrts resenced Tre MO Gudelnes® and this (Tustration may rl be neprodoced m anmy o wilhoul The ispress withen peemission of MCCN®.

FEV-2

Figure. Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines®) for Prevention and Treatment of Cancer-Related Infections. Version 2.2017 © 2017 Na-
tional Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and illustrations
herein may not be reproduced in any form for any purpose without the express written permission of
the NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.
org. NCCN makes no warranties of any kind whatsoever regarding their content, use or application and
disclaims any responsibility for their application or use in any way.
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for intermediate- and high-risk patients, patients
expected to have neutropenia lasting longer than
7 days, and patients who have had problems with
prior chemotherapy leading to febrile neutropenia.
When dealing with stem cell transplant patients, Dr.
Lewis urged providers to remember pneumococ-
cus. “Streptococcus pneumonide remains as nasty as
ever, and penicillin prophylaxis is encouraged out to
a year after all allogeneic stem cell transplants,” he
indicated. “Make sure it’s continued until immuno-
suppression for graft-vs.-host disease is complete.”

VACCINES

With respect to vaccines, Dr. Lewis offered the fol-
lowing general rule: “If it moves, vaccinate it!” In
other words, good vaccines are available, so pro-
viders should make better use of them and follow
the NCCN Guidelines (NCCN, 2016b).

“This is an area that we need to pay a lot of at-
tention to,” he encouraged. “Vaccinate patients who
you know are going to be receiving chemotherapy
regimens ahead of time. Even if you only get a par-
tial response, it’s far better than no response, which
is what you’ll get if you do not vaccinate.”

However, some of these vaccines, such as
those against Varicella zoster, are live vaccines, he
cautioned. “You don’t want to give live vaccines
to people who are profoundly immunocompro-
mised,” he added. “Make sure you refer to that
guideline document.”

Finally, Dr. Lewis recommended that provid-
ers stay informed of their institution’s antibiogram.
“Find out what grows in your hospital and what
your resistance rates are. It’s important to know
what’s going on at your institution,” he concluded.

Disclosure

Dr. Lewis has served as a consultant for Acceler-
ate Diagnostics, Achaogen, Astellas, Cempra, The
Medicines Company, Merck, Paratek Pharmaceu-
ticals, and Seres Therapeutics.
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