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Background: Infliximab is a weight-based prescription for multiple autoimmune diseases and is dispensed only in single-use, 100 mg vials. We 
aim to compute the quantity of infliximab waste at our site and in an ideal world where weight-based prescribing practices are followed. We es-
timate hypothetical waste reduction and cost-savings if a smaller vial is dispensed. We also surveyed gastroenterologists to study prescription 
rounding practices for infliximab.
Methods: A pre-existing registry of 426 inflammatory bowel disease patients identified 112 individuals who had received a total of 1003 
infliximab administrations from December 2013 to May 2019. We calculated infliximab wastage per administration for the real world and an ideal 
(weight-based) world. Analysis of potential waste reduction and cost-savings was computed with the hypothetical creation of 50 and 25 mg 
vials. Infliximab-prescribing gastroenterologists completed an online survey, determining reasons for rounding of weight-based prescription, 
rounding practices, and biosimilar use.
Results: At our site, the total value of infliximab wasted was between $112 738.08 and $243 209.50. Utilizing 50 and 25 mg vials would re-
duce this waste by 92.2% and 99.4%, respectively. If prescriber guidelines were followed precisely, the total value of waste was between 
$132 781.08 and $286 448.19. Utilizing 50 and 25 mg vials would reduce waste by 50.39% and 75.34%, respectively. The physician survey re-
vealed that 68.1% rounded doses while only 31.9% prescribed exact weight-based doses.
Conclusions: Infliximab-prescribing gastroenterologists considered reducing drug waste as a common reason in their rounding practices. Our 
analysis demonstrates significant waste reduction and cost-savings are possible with the introduction of 50 and 25 mg vials.

Lay Summary 
Infliximab is an expensive medication distributed solely in 100 mg, single-use vials. Our study found that this vial preparation can lead to signifi-
cant medication waste and increased treatment costs, which could be decreased through the creation of 50 or 25 mg vials.
Key Words: biologics, inflammatory bowel disease, pharmaceutical waste, infliximab, vial size

Introduction
Overspending and waste due to drugs distributed in single-
use vials, generally containing doses larger than necessary, is 
a known problem.1–5 Medications administered via intraven-
ous or subcutaneous injection are often dosed based on the 
body weight of the patient and the excess must be discarded 
for safety reasons. This is specifically cited in the oncology 
literature where the use of biologic medications is com-
mon.2–5 In the United States alone, hospitals discard roughly 
3 billion dollars in unused cancer drugs annually.4 Insurance 
companies and patients often become accountable for this 
cost burden because use is assessed by the vial rather than the 
dose used. Furthermore, this expense can lead to additional 
downstream costs such as increased insurance premiums for 
patients.

In the field of inflammatory bowel disease (IBD), the use 
of biologic medications is becoming more prevalent.6 As the 
global IBD prevalence rises, IBD-related healthcare costs are 
also increasing.7, 8 One study estimates the total annual direct 
economic burden of IBD to be at least $6.3 billion.9 The lar-
gest constituent of this high cost is related to pharmaceuticals, 
particularly biologic medications.10–13 Recent advances in bio-
logic therapies have improved health outcomes for IBD pa-
tients and become a mainstay of medical therapy for disease 
management.

With biologic use rapidly increasing, the overall costs of 
medical care have shifted from hospitalization and surgery 
to outpatient pharmacy use.12, 14 Though effective and in-
creasingly utilized for IBD, biologics are extremely expensive 
with cost for the drug ranging on average from $10 000 to 
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$30 000 per year and exceed $500 000 for the most expen-
sive biologics.10, 11, 15 New biologic medications continue to 
come to market and utilization continues to increase. In one 
study, evaluating outpatient IBD drug utilization trends, the 
proportion of biologic use increased from 21.8% to 43.8% 
for Crohn’s disease (CD) and from 5.1% to 16.2% for ul-
cerative colitis (UC) from 2007 to 2015.16 The advent of 
biosimilar drugs was expected to help mitigate costs, how-
ever, poor market penetration has not allowed any significant 
downward pressure on cost of medical management in the 
United States.10

Infliximab (brand name Remicade) is a monoclonal anti-
tumor necrosis factor alpha (TNF-α) which was the first 
available biologic to treat IBD.6, 11, 16–20 Infliximab typically 
comes in single-dose vials, meaning what is not used must 
be discarded for safety reasons to decrease the risk of infec-
tion from contamination.21 Infliximab is typically prescribed 
for IBD beginning at a dose of 5 mg/kg of body weight at 
0, 2, and 6 weeks, then every 8 weeks thereafter.22, 23 Given 
the 5 mg/kg prescribing recommendation—with the current 
production of single-use 100 mg vials—there is potential for 
a large quantity of drug to be wasted during infliximab ad-
ministration.22 For example, an individual that weighs 81 kg 
would receive a prescription of 405 mg of infliximab. Since all 
vials are 100 mg and single use, this would lead to a scenario 
where 5 vials of infliximab must be prescribed and 95 mg of 
drug is discarded. Since a patient’s body size is not likely to 
match the amount of drug in the vial, there is often a sur-
plus. Reimbursement and the cost to the patient are currently 
determined by the number of vials utilized rather than the 
amount of actual drug administered to a patient.

Medical waste is not unavoidable and various strategies 
to combat this problem have been proposed including vial 
sharing, increasing vial dosing options, and dose rounding 
by physicians. Vial sharing has been unsuccessful because of 
patient safety concerns. Many physicians have attempted to 
mitigate drug wastage by dose rounding.1, 2

Although there has been some research into medication 
dosing and drug utilization in the oncology literature, there 
is very limited data in the IBD patient population.2, 3 The pri-
mary purpose of this study was to calculate the quantity and 
prevalence of infliximab waste—both in the real world and 
in an ideal world where prescribing guidelines are followed 
exactly as written. We evaluated our institution’s quantity 
of infliximab waste and calculating potential cost-savings 
achievable by adjusting drug packaging to minimize waste. 
Secondary outcomes of our study examined current practi-
tioner infliximab dose rounding practices and their rationale 
to support their decisions via survey.

Materials and Methods
This study was approved by the Northwell Health Institutional 
Review Board. A pre-existing registry of IBD patients treated 
by the IBD service at an academic, tertiary care, urban hos-
pital was used to retrospectively identify patients for analysis. 
Patients were enrolled in the registry between April 2014 and 
June 2019. The institution’s electronic medical record (EMR) 
was then searched to identify patients from the registry who 
had been treated with infliximab in an outpatient setting. 
Only patients who received infliximab at this institution at 
least one time and who were treated by the IBD service were 

included for the real-world analysis. Demographic informa-
tion including sex, insurance status, type of IBD, year of birth, 
and weight were recorded. The patient weight associated with 
each infliximab administration was considered to be the most 
recent weight recorded in the EMR prior to the administra-
tion. If there was no recorded weight for a patient in the 2 
months prior to an infliximab administration, no associated 
weight was recorded for that particular administration in our 
data set.

Each infliximab administration during the pre-specified 
study interval was included as a data point and the amount of 
drug waste for an administration was calculated by subtract-
ing the quantity of drug administered from the next highest 
multiple of 100—given the current production of only 100 mg 
infliximab vials. Infliximab biosimilars were not used during 
the study period and thus were not included in these calcula-
tions. A theoretical calculation of waste that would exist on 
50 mg and 25 mg vials was performed using the same method 
of subtracting from the next highest multiple of 50 and 25, re-
spectively. For example, if a patient was prescribed a 425 mg 
dose of infliximab. This patient would have 75 mg of drug 
wasted in the current setting of solely 100 mg vial production. 
If a 50 mg vial option was offered, there would be 25 mg of 
drug wasted and, if a 25 mg vial option was offered, there 
would be 0 mg of drug wasted.

The amount of actual drug waste was translated to calculate 
the financial waste, in US dollars, by multiplying the quantity 
of waste by the price of infliximab. Two prices—Medicare 
Part B Average Sales Price (ASP) and Average Wholesale Price 
(AWP)—were utilized to calculate financial waste. Financial 
waste analyses were also performed with the real-world ad-
ministration data to calculate waste reduction and potential 
savings if 50 mg and 25 mg vials were available.

A second theoretical, weight-based analysis was then per-
formed to examine the waste that would be observed if exact, 
weight-based administrations were performed (absent any 
real-world physician rounding practices). Since this was a 
theoretical analysis, all individuals on the IBD patient registry 
(regardless of having ever received infliximab or not) were 
included to provide a sufficient sample size of real-world IBD 
patient weights. The first EMR-recorded weight for each in-
dividual was used to calculate the infliximab quantity that 
would be administered at an initial dosing rate of 5 mg/kg of 
body weight. The same process as the real-world data were 
performed, where each theoretical drug administration was 
subtracted from the next highest multiple of 100, 50, and 
25 mg to examine the quantity of waste that would be ob-
served with different vial sizes. Once again, the amount of 
drug waste was multiplied by the ASP and AWP of infliximab 
to calculate the theoretical financial waste in US dollars.24, 25 
All financial and waste calculations for both the real-world 
and ideal, weight-based analysis was performed using Excel 
(Microsoft).

To gain a better understanding of infliximab-prescribing 
practices outside of our institution’s setting, we conducted 
a survey of practicing gastroenterologists. Physicians were 
asked to report what type of practice they most often work 
at and answered questions about their preferred method of 
dose rounding when prescribing infliximab (eg, rounding up 
to the nearest 100 mg dose, rounding down to the nearest 
50 mg dose) and the reasoning behind their dose rounding 
methodology. Those that chose a reason behind their dose 
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rounding were then prompted to rank their motivations in 
hierarchical order, giving each answer choice a ranked choice 
score. The motivation that physicians chose as their most 
important was given a score of 7, second most important 
was given a score of 6, and so on. A higher ranked choice 
score demonstrated a more important motivating factor in 
the physician’s decision to round their prescribed dose of 
infliximab. The survey also asked physicians if they ever 
prescribe any infliximab biosimilars and if they would be 
more likely to prescribe biosimilars if the biosimilars were 
to be manufactured in 50 mg vials rather than 100 mg vials. 
The survey utilized skip logic branching and was between 
3 and 8 questions in length, depending on physician re-
sponses. Surveys were distributed via a pre-existing email 
list, with physician responses collected through the online 
survey program, SurveyMonkey. The survey was pilot-tested 
with physicians at our hospital to check for clarity. These 
pilot data were not utilized in the final analysis. Descriptive 
statistical analysis of the survey results was performed on 
SurveyMonkey and Excel (Microsoft).

Results
The pre-existing IBD registry included 426 IBD patients. 
For the real-world analysis, 112 patients (26.3%) had re-
ceived at least one dose of infliximab at our site with the 
prescription written by our institution’s IBD specialist. 
These 112 individuals received a total of 1003 infliximab 
administrations from December 2013 to May 2019. Patient 
weights were available for 681 of these 1003 administra-
tions, with an average weight across these 681 administra-
tions of 74.70 ± 16.09  kg. Within the sample of patients 
who had received infliximab, 55.4% of the patients were 
male. Regarding insurance, 76.8% had private insurance, 
16.9% had Medicaid, 6.3% had Medicare, and 0 patients 
did not have any medical insurance. A majority of the pa-
tients (70.5%) had CD, 26.8% had UC, and 2.6% had in-
determinate colitis. The average age for the 112 individuals 
included in our real-world analysis of waste at our site was 
41.7 ± 14.0 years. The demographic variables for both the 
real-world and ideal, weight-based analyses are presented 
in Table 1.

The average infliximab dose administered was 489.7 mg ± 
197.1 mg with a range of 200–1000 mg. Of the 1003 infliximab 
administration doses, 997 (99.4%) were a multiple of 25 mg, 
950 (94.7%) were a multiple of 50 mg, and 659 (65.7%) were 
a multiple of 100 mg. The total quantity of actual infliximab 
waste was 17 355 mg which, across the 1003 administrations, 
resulted in a mean waste of 17.3 mg ± 24.6 mg per infliximab 
administration. Using the Medicare Part B ASP, the total value 
of the drug wasted was $112 738.08, with an average waste 
of $112.40 ± $159.76 per administration.24 Using the AWP, 
the total value of drug wasted was $243 209.50 with an aver-
age waste of $242.48 ± $344.66 per administration.25 The 
waste reduction calculations demonstrated that if 50 mg vials 
were sold and subsequently used at our site, there would have 
been a waste of 1.4  mg ± 5.8  mg per administration, or a 
waste reduction of 92.2%. If 25 mg vials were available and 
utilized, there would have been a waste of 0.1 mg ± 1.4 mg 
per administration, or a waste reduction of 99.4%. The mean 
US dollar value of waste per administration would have been 
$8.78 ± $37.59 and $0.68 ± $8.86 for the 50 mg and 25 mg 

vials, respectively. The results of this real-world analysis are 
summarized in Table 2.

For the ideal, weight-based analysis, 413 (96.9%) patients 
from the registry had weight data available. The mean weight 
was 71.65 ± 17.15 (range 37.19–143.79 kg). The demograph-
ics for this analysis can be found in Table 1. The weights of 
each IBD patient were multiplied by 5 mg/kg to obtain an 
average theoretical dose of 358.26  mg ± 85.75  mg (range 
of 186–719 mg). The total amount of theoretical waste was 
20 440 mg, worth between $132 781.08 and $286 448.19 
over the 413 theoretical, weight-based administrations. The 
average amount of waste using the currently manufactured 
100 mg vials would be 49.5 mg ± 28.2 mg per administration 
of infliximab. Using the Medicare Part B ASP and the AWP, the 
average financial value of the theoretical drug waste would 
be between $321.50 ± $183.01 and $693.58 ± $394.81 per 
administration of infliximab.24, 25 If a 50 mg vial were avail-
able, the average amount of theoretical drug waste would be 
24.6 mg ± 14.3 mg per administration of infliximab, with a 
financial value of between $159.50 ± $92.73 and $344.08 
± $200.04—a waste reduction of 50.39%. If a 25 mg vial 
were available, the average amount of theoretical drug waste 
would be 12.2 mg ± 6.8 mg per administration of infliximab, 
with a financial value between $79.28 ± $44.46 and $171.03 
± $95.91—a waste reduction of 75.34%. The results of this 
ideal, weight-based analysis can be found in Table 2.

Lastly, we performed a survey of physicians in order to 
understand the real-world rounding practices being per-
formed to help contextualize the data from the real-world 
and ideal-world waste calculations. In total, 48 physicians re-
sponded to the survey. The average time to complete the sur-
vey was 1 min and 26 s. Four (8.33%) most often worked in 
a private, solo practice, 14 (29.17%) practiced primarily in a 
private, group practice, 21 (43.75%) practiced in a University 
Hospital/Academic Center, and 6 (12.50%) practiced in an 
employed hospital. Three (6.25%) physicians chose “other” to 
best describe their current practice, self-reporting the follow-
ing: Health Maintenance Organization, retired, and locums. 
All 48 of the physicians reported that they had prescribed 
infliximab and 31 (64.58%) had prescribed an infliximab 

Table 1. Demographic variables for both real-world analysis and the ideal, 
weight-based analysis. 

 Real-world 
analysis (n = 112) 

Ideal, weight-based 
analysis (n = 413) 

Sex—Male 62 (55.4%) 210 (50.8%)

Insurance

 Medicaid 19 (16.9%) 63 (15.3%)

 Medicare 7 (6.3%) 35 (8.5%)

 Private 86 (76.8%) 309 (74.8%)

 None 0 (0%) 6 (1.5%)

Diagnosis at time of consent

  Crohn’s 
disease

79 (70.5%) 240 (58.1%)

  Ulcerative 
colitis

30 (26.8%) 152 (36.8%)

  Indeterminate 
colitis

3 (2.6%) 21 (5.1%)

Age (years) 41.7 ± 14.0 42.6 ± 15.7
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biosimilar before. Most (68.1%) respondents rounded the 
dose when prescribing infliximab or an infliximab biosimilar. 
One respondent chose to skip that question. Of the 32 phys-
icians that rounded their dose, most typically the dose was 
rounded up to the nearest 100  mg (n = 13, 40.63%) or 
rounded up or down (whichever is closer) to the nearest 
100 mg (n = 8, 25.00%). The full results indicating physician 
methods for rounding infliximab or biosimilars are presented 
in Figure 1.

The physicians that did round their doses were asked 
to select the motivating factors that determined how they 
rounded the prescribed drug dose (n = 31). The results of this 
survey are shown in Table 3. The most commonly chosen 
motivations for rounding practices were to “Reduce drug 
left in the vial” and “To achieve therapeutic drug levels.” 
The highest ranked choice scores, excluding “other,” were 
6.29 for “Reduce drug left in the vial” and 6.25 for “It is 
easier to record and remember rounded numbers.” Write-in 
respones were revealing for unanticipated factors that influ-
ence physician-prescribed infliximab doses. Response to this 
rounding motivation question can be found in Table 3. 

In the final survey question, the physicians were asked if 
they would be more likely to prescribe a biosimilar (instead 
of infliximab) if it was manufactured in a 50 mg vial instead 
of a 100 mg vial. 45 physicians responded to this question 
and 13 (28.89%) indicated that they would be more likely to 
do so, including 25% (4 of 16) of responding physicians that 
had never prescribed an infliximab biosimilar before. Three 
respondents chose to skip this question.

Discussion
Although fewer than 20% of patients with IBD are currently 
treated with biologic therapies, that population has a 2–3 
times higher annual cost compared to those not receiving 
biologic therapy.11 Prior studies in the pediatric literature re-
veal that IBD management has evolved to increasingly rely 
on escalating pharmacotherapies by following levels resulting 
in increased dosing, specifically for the biologics.16 With this 
trend, medications, such as infliximab, now outpace hospi-
talization costs and represent the major cost driver for IBD 
treatment.12, 14 In fact, the Crohn’s & Colitis Foundation 
identified the cost of biologics as a key area for improved 
cost-effectiveness in the treatment of IBD.11

Traditionally, cost control has been managed through the 
introduction of generic or biosimilar drugs to bring down-
ward pressure on drug costs.10 However, biosimilar adop-
tion has been slower than expected. Infliximab biosimilars 
including infliximab-dyyb (brand name: Inflectra) in 2016, 
infliximab-abda (brand name: Renflexis) and infliximab-
qbtz (brand name: Ixifi) in 2017, and infliximab-axxq (brand 
name: Avsola) in 2019 have received US Food and Drug 
Administration (FDA) approval.26–29 These biosimilars are 
currently less expensive than Remicade in the United States, 
with Inflectra wholesaling for $1135.54 per 100 mg vial and 
Renflexis wholesaling for $904.07 per 100  mg vial, com-
pared to Remicade’s $1401.38 per 100 mg vial.25 Since these 
biosimilars have hit the market, infliximab (Remicade) sales 
have significantly dropped in the United States, with a 19% 
decrease from $4 525 000 in 2017 to $3 664 000 in 2018.30 
Despite this drop, research in the Medicare population has 
shown that in the 2 years after launching, biosimilars cap-Ta

b
le

 2
. R

es
ul

ts
 o

f 
w

as
te

 a
na

ly
si

s 
fo

r 
bo

th
 t

he
 r

ea
l-w

or
ld

 a
na

ly
si

s 
(N

 =
 1

00
3 

ad
m

in
is

tr
at

io
ns

 o
f 

in
fli

xi
m

ab
) a

nd
 t

he
 id

ea
l, 

w
ei

gh
t-

ba
se

d 
an

al
ys

is
 (N

 =
 4

13
 IB

D
 p

at
ie

nt
s’

 p
re

se
nt

in
g 

w
ei

gh
ts

).

R
ea

l-
w

or
ld

 a
na

ly
si

s 
(N

 =
 1

00
3)

Id
ea

l, 
w

ei
gh

t-
ba

se
d 

an
al

ys
is

 (
N

 =
 4

13
)

In
fli

xi
m

ab
 v

ia
l s

iz
e

10
0 

m
ga  

50
 m

gb  
25

 m
gb  

10
0 

m
ga  

50
 m

gb  
25

 m
gb  

Q
ua

nt
it

y 
of

 d
ru

g 
w

as
te

 p
er

 a
dm

in
is

tr
at

io
n,

 m
ea

n 
± 

SD
17

.3
 m

g 
± 

24
.6

1.
4 

m
g 

± 
5.

8
0.

1 
m

g 
± 

1.
4

49
.5

 m
g 

± 
28

.2
24

.6
 m

g 
± 

14
.3

12
.2

 m
g 

± 
6.

8

Fi
na

nc
ia

l v
al

ue
 o

f 
dr

ug
 w

as
te

 
pe

r 
ad

m
in

is
tr

at
io

n,
 m

ea
n 

± 
SD

 

M
ed

ic
ar

e 
Pa

rt
 B

 A
ve

ra
ge

 
Sa

le
s 

Pr
ic

e25
 

$1
12

.4
0 

± 
$1

59
.7

6
$8

.7
8 

± 
$3

7.
59

$0
.6

8 
± 

$8
.8

6
$3

21
.5

0 
± 

$1
83

.0
1

$1
59

.5
0 

± 
$9

2.
73

$7
9.

28
 ±

 $
44

.4
6

A
ve

ra
ge

 W
ho

le
sa

le
 P

ri
ce

26
$2

42
.4

8 
± 

$3
44

.6
6

$1
8.

93
 ±

 $
81

.0
8

$1
.4

7 
± 

$1
9.

11
$6

93
.5

8 
± 

$3
94

.8
1

$3
44

.0
8 

± 
$2

00
.0

4
$1

71
.0

3 
± 

$9
5.

91

Po
te

nt
ia

l w
as

te
 r

ed
uc

ti
on

 f
ro

m
 c

ur
re

nt
 1

00
 m

g 
vi

al
s 

(%
)

x
92

.2
%

99
.4

%
x

50
.4

%
75

.3
%

a C
ur

re
nt

ly
 m

an
uf

ac
tu

re
d 

vi
al

 s
iz

e
b T

he
or

et
ic

al
 v

ia
l s

iz
es

.



Schachne et al 5

tured only 10% of the infliximab market with a decrease 
in reimbursement of 17%.31 Reasons for this slow uptake 
are unknown, but prescribers may be concerned about 
biosimilars not being identical, switching back to originators 
after biosimilar trials, or changing medication regimens in 
clinically stable patients.31–33

Beyond switching to biosimilars, we have identified another 
area where cost-savings may be achieved through manufacturing 
alternative vial sizes for weight-based biologics. In this study, we 
investigated the cost of infliximab remaining in a vial after an 
infusion. Recognizing that doses of infliximab were routinely 
rounded by providers at our site, we further conducted a hypo-
thetical, “ideal” world analysis where exact weight-based doses 
were prescribed. Physician surveys revealed that this round-
ing behavior is common, and hence generalizable, though the 
underlying motivations differ.

The real-world data of infliximab use at our site demon-
strate a large amount of infliximab waste from patient infu-
sions, with an average of 17.3 mg ± 24.6 mg, costing between 
$112.40 ± $159.76 and $242.48 ± $344.66 per administra-
tion, being wasted with each administration. This range of 
costs spans from using Medicare Part B ASP and AWP. The 
ASP, effective July 1, 2019 through September 30, 2019, 
for Infliximab was $649.60 per 100 mg.24 The AWP in the 
United States is $1401.38 per 100  mg.25 These two prices 
were chosen for financial calculations because they represent 
the extremes of what is reimbursed/negotiated. Thus, by pro-
viding an upper and lower bound of potential prices, it is rea-
sonable to assume that the calculation of waste or theoretical 
potential savings would apply to all institutions involved in 
the management of IBD patients.

In an ideal world, where exact insert guidelines are fol-
lowed for prescribing, 49.5 mg ± 28.2 mg would be wasted, 
costing between $321.50 ± $183.01 and $693.58 ± $394.81 
per administration. On average each patient receives 6–7 in-
fusions in a year, sometimes more if they are initiating or 
escalating treatment, resulting in potential for a large quan-

Figure 1. Infliximab dose rounding practices of surveyed gastroenterologists (n = 47).

Table 3. Physician motivations for infliximab dose rounding and ranked 
choice scores.

Motivation for rounding Number that chose as 
one of their reasons 

Ranked 
choice scorea 

Reduce drug left in the vial 18 (58.06%) 6.29

To achieve therapeutic 
drug levels

11 (35.48%) 6.00

It is easier to record and re-
member rounded numbers

9 (29.03%) 6.25

Considering disease activity 
(moderate vs severe)

8 (25.81%) 5.57

Reduce cost of treatment 4 (12.90%) 6.00

Decrease risk of infusion 
reactions

1 (3.23%) 3.00

Otherb 7 (22.58%) 7.00

aA higher value in the ranked choice score demonstrates a more important 
motivating factor in a physician’s decision to round their infliximab 
prescription.
bThree physicians reported that they deferred to pharmacy/infusion center 
policies and preferences, two physicians were concerned with ease and 
accuracy of administration, 1 physician focused on alleviating medication 
waste, and 1 physician named financial waste as a motivating factor.
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tity of waste per patient per year.22 These savings consider-
ations may drive the decision making of payers. Even using the 
conservative number of annual treatments would mean there 
could be a waste of over $1900 per year with a high end of 
over $4800 per patient per year. Since, Inflectra wholesales at 
$1135.54 per 100 mg vial—or 81% the price of infliximab—
the maximum waste if only Inflectra was used would be 
around $3900 per year. Furthermore, Renflexis wholesales at 
$904.07 per 100 mg vial—or 64.5% of infliximab—so the 
maximum waste if only Renflexis was used would be around 
$3100 per year. These medications are approved for multiple 
indications and are generally used long-term, sometimes life-
long, and this compounding cost can add up to a significant 
lifetime financial burden for patients.11, 22

A manufacturing change in infliximab vial sizes to include 
50 and 25 mg vials could significantly decrease drug waste 
without compromising safety. We demonstrated this in our 
real-world analysis as well as ideal, weight-based analysis. 
With more diversity in vial size options, physicians would 
be able to dose accurately and with more flexibility, without 
worrying about drug wastage, which was noted in the phys-
ician survey to be a major concern.

The data from our survey build on findings in a prior study 
focusing on the pediatric IBD population, which found wide 
variation in infliximab-prescribing practices.1 Interestingly, 
a majority of the physicians surveyed prefer to round the 
dose when prescribing. Of those that chose to round, the 
most popular strategy was to round to the nearest 100 mg, 
mostly to reduce drug left in the vial. Twenty-one out of 
47 (44.6%) physicians reported rounding to a multiple of 
100  mg. Inherently these sites should have no infliximab 
waste, since they are rounding to the size of the existing vial. 
Since physicians report reducing the drug left in the vial as the 
predominant reason for rounding, it is likely that the limited 
availability of only 100  mg vials in large part explains the 
tendency for physicians to round to 100 mg doses. The phys-
ician survey also demonstrated that 21.3% of physicians are 
rounding their dose to a multiple of 50 mg. For these phys-
icians, creation of a 50 mg vial would lead to a drastic re-
duction of financial and medication waste—theoretically to 
a waste of 0 mg. In our physician survey, 100% of the phys-
icians had prescribed infliximab before, while only 64.6% 
had ever prescribed an infliximab biosimilar. Similarly, Chen 
et al demonstrated that 72.8% of physicians that prescribed 
infliximab, did not prescribe any biosimilar over a 1-year time 
frame.31 They further found that only 3.5% of physicians pre-
scribed only a biosimilar.31 Notably, we found that over one 
quarter of the physicians surveyed indicated they would be 
more likely to prescribe biosimilars if they were available in 
50 mg vials, including 25% of physicians that had not previ-
ously prescribed a biosimilar.

Based on survey responses, despite a desire to prevent excess 
cost, some physicians express hesitation about rounding due 
to clinical concerns regarding therapeutic dosing. Accordingly, 
35.48% of our surveyed physicians reported that their round-
ing practices were based, at least in part, on achieving thera-
peutic drug levels. Rounding up could hypothetically improve 
therapeutic levels, but also increase immunosuppression and 
infection risk, though no surveyed physicians indicated infec-
tion risk was a motivating factor.1, 34 Rounding down could 
potentially result in undertreated disease.1 However, only one 
physician reported that their rounding was influenced by a 
desire to decrease the risk of infusion-related reactions. To 

our knowledge, there have been no studies that have investi-
gated whether rounding up or down with 100 mg infliximab 
vial impacts clinical outcomes.

Despite its strengths, we acknowledge our study contains 
limitations. For the real-world analysis, the results are biased 
by the prescription rounding practices of one specialty prac-
tice. However, rounding practices are often influenced by clin-
ical, administrative, and personal experiences, so this may 
be an appropriate reflection of that human differentiation. 
Furthermore, drug levels may often be adjusted in the real-
world based off trough levels - the concentration of drug in 
the body before the next dose is administered - which may 
lead to dose changes that are no longer consistently weight-
based. However, our real-world data follow patients longitu-
dinally including dose changes which may mean our real-world 
data are consistent with this reality. Another limitation of this 
study is a relatively small sample size of 48 physicians for our 
physician survey, though the sample included a broad practice 
experience. This survey was dependent on physicians remem-
bering and unbiasedly sharing their prescribing practices. As 
the survey was anonymous, we are hopeful that physicians felt 
they could be open about their practices, but we cannot rule 
out the possibility that there may have been response bias.

Conclusions
In summary, our analysis uniquely explores the cost impact of 
medication waste from biologics administered at an IBD cen-
ter in the United States. We determined that this waste can be 
significantly reduced simply with the creation of a 50 or 25 mg 
infliximab vial, rather than the currently produced 100  mg 
vial. These findings from our study provide one possible path-
way to support in the efforts of developing patient-centered, 
cost-effective pharmacotherapy strategies to treat IBD.
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