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Introduction

Infliximab is an anti–tumor necrosis factor agent used to treat 
rheumatologic disease, including ankylosing spondylitis, pso-
riatic arthritis, rheumatoid arthritis, and uveitis.1 The use of 
infliximab within these disease states is well studied, though 
there has been an increase in use of the 4 U.S. Food and Drug 
Administration (FDA)–approved infliximab biosimilars in 
recent years, infliximab-abda, infliximab-axxq, infliximab-
dyyb, and infliximab-qbtx, due to their associated reduction in 
cost. The FDA defines biosimilars as a, “biological product 
that is highly similar and has no clinically meaningful differ-
ences from an existing FDA-approved reference product.”2 
Manufacturers must demonstrate that the suggested biosimi-
lar product has no clinically meaningful differences in safety, 

purity, and efficacy from the reference product through exten-
sive pharmacokinetic and pharmacodynamic studies.2 A bio-
similar product that undergoes additional requirements may 
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be named an interchangeable product under the Biologics 
Price Competition and Innovation Act. An interchangeable 
product is a biosimilar product that is expected to produce the 
same clinical result as the reference product in any given 
patient and may be substituted for the reference product with-
out prescriber input.2 Switching studies are conducted for 
products pursing interchangeable designation.2 Infliximab 
currently does not have any interchangeable data.3

Risk factors for flares in rheumatology include higher 
baseline disease activity, poor adherence to therapy, 
stress, or active infection.4,5 Evidence on the safety of 
switching to biosimilars and the associated risk factors 
for flares/loss of disease control within rheumatology is 
limited. The NOR-SWITCH trial evaluated maintaining 
originator infliximab or switching to biosimilar CT-P13 
(now infliximab-dyyb) and showed that switching prod-
ucts was noninferior to continued treatment, establishing 
the safety and efficacy of switching to biosimilar prod-
uct.6,7 The trial evaluated patients with various diagno-
ses, though only rheumatoid arthritis, psoriatic arthritis, 
and spondylarthritis represented rheumatologic diagno-
ses.6 A retrospective case series, which evaluated the 
recurrence rates of inflammation after switching from 
originator infliximab to biosimilar infliximab-abda for 
noninfectious uveitis, found that patients who switched 
to biosimilar product experienced more flares than when 
previously treated with the originator infliximab.8 These 
conflicting results highlight the need for additional stud-
ies that evaluate various rheumatologic diagnoses, along 
with several biosimilar products.

The purpose of this pilot study was to evaluate the level 
of disease control after nonmedical switches from refer-
ence infliximab to biosimilars in rheumatology patients. 
Nonmedical switches are defined as a change in a patient’s 
treatment regimen for reasons other than efficacy, safety, or 
adherence, and may often be required by insurance compa-
nies as a means of reducing medication costs.9

Methods

This was a secondary data analysis of electronic health 
record data (EPIC) at the University of Vermont Health 
Network (UVMHN). The (UVMHN) is a 6-hospital net-
work serving patients in (Vermont) and (northern New 
York). Two of the network hospitals have dedicated rheu-
matology clinics. Eligible patients included adults 18 
years and older at either the University of (Vermont) 
Medical Center (UVMMC) in (Burlington), (Vermont), or 
Central (Vermont) Medical Center (CVMC) in (Berlin), 
(Vermont), with a rheumatologic diagnosis, who were 
clinically stable on reference infliximab or switched from 
reference product to the formulary biosimilars infliximab-
abda or infliximab-dyyb, between January 1, 2018 and 
August 31, 2023. Patients were excluded if they were 

initially started on a biosimilar, started reference inflix-
imab prior to January 1, 2018, or if they received the infu-
sions outside of (UVMMC) or (CVMC).

Demographic data included date of birth, gender iden-
tity, race, ethnicity, insurance, height, weight, and smoking 
status. Rheumatology data included rheumatologic diagno-
ses, diagnosis year, age at disease diagnosis, and hospital-
izations with a rheumatology flare as the primary problem 
during the study interval, and length of hospitalization stay. 
Medication-related data included concomitant disease-
modifying antirheumatic drug (DMARD) use, time on 
medication (reference infliximab and/or biosimilar), use of 
acute prednisone prescriptions, indications for switching, 
and dosing of medication postswitch. Laboratory data con-
sisted of Routine Assessment of Patient Index Data 3 
(RAPID-3) scores, c-reactive protein (CRP), and erythro-
cyte-sedimentation rate (ESR). Data were collected using 
manual chart review and managed using REDCap elec-
tronic data capture tools hosted at the University of 
(Vermont).10 This study was approved as exempt research 
by the University of (Vermont) Committees on Human 
Research (STUDY00002725).

Data were analyzed descriptively in REDCap software. 
The primary outcome of this study was to determine the 
incidence of flares or loss of disease control after a non-
medical switch to biosimilar compared with continuation of 
infliximab reference product. Flares/loss of disease control 
were defined as either provider documentation of this ter-
minology, any numerical worsening in RAPID-3 scoring, 
increased ESR or CRP, the need for acute prednisone pre-
scriptions, or dose increases while on biosimilar.

Results

A total of 317 patients were screened for eligibility. Of the 
317 patients, 48 patients met study criteria. Of the 269 exclu-
sions, 87 patients started reference infliximab over 5 years 
ago, 61 patients were not seen at (UVMMC) or (CVMC) 
Rheumatology, 43 patients were deemed unstable on refer-
ence infliximab at baseline, 51 patients were initially started 
on biosimilar, 48 patients received infusions at an outside 
infusion center, and 113 were otherwise excluded. Many 
patients had more than one reason for exclusion. The major-
ity of patients on reference infliximab products were white 
females, with a mean age of 59 years and a diagnosis of pso-
riatic arthritis (Table 1). Several patients who remained on 
reference infliximab were treated with a concomitant 
DMARD, the most common being methotrexate (55.2%). 
The majority of patients who switched to biosimilar product 
were of a parallel demographic, white females with a mean 
age of 50 years. Similarly, several patients who switched to 
biosimilar product were also on a concomitant DMARD, 
methotrexate also being the most common (63.2%). The pri-
mary diagnosis differed in the switch to biosimilar group, as 
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it was an “other” diagnosis, which was commonly a subset of 
sarcoid. Primary insurance coverage differed among the two 
groups, as there was an almost even split between commer-
cial and Medicare coverage for the patients in the infliximab 
reference group, while the biosimilar group has commercial 
and Medicaid as the primary coverages.

A total of 29 patients (60.4%) were on infliximab refer-
ence only during the study timeframe, with 19 patients 
(39.6%) who switched to biosimilar product. Of the bio-
similar patients, all the patients were on infliximab-dyyb, 
and 17 patients (89.5%) were a result of an insurance man-
date to switch to biosimilar. The other two biosimilar 
patients did not have clear documentation of the reason for 
the product switch.

Table 2 describes the flares/loss of disease control after a 
switch to biosimilar. There were 8 out of the 19 patients 
(42.1%) who flared/experienced a loss of disease control 
after switching products. The majority of patients who 
flared are no longer on biosimilar product (75%), with 5 of 

these patients switching back to reference infliximab and 1 
patient changing therapy to a medication of a different 
class. Half of these patients had a documented increase in 
their RAPID-3 scoring, with the other half of patients either 
having no recorded RAPID-3 score prior to switch or score 
after the switch. Two patients who flared after the switch to 
biosimilar (25%) had a delay in treatment due to attempts to 
receive prior authorization for reference infliximab. Six of 
the 8 patients (75%) reported the flare/loss of disease con-
trol within the first 4 months following the switch.

Discussion

The results of the study suggest that switching to biosimilar 
infliximab-dyyb from reference infliximab may be associ-
ated with an increased risk of flares or loss of disease con-
trol for rheumatology patients. Eight out of 19 patients 
(42.1%) flared or experienced a loss of disease control after 
a switch to biosimilar product. Two of these patients (25%) 

Table 1.  Baseline Characteristics.

Characteristic

Reference infliximab Infliximab biosimilar

N = 29 (%) N = 19 (%)

Age, mean (SD) 59 (13.9) 50 (12.1)
Female 17 (58.6) 11 (57.9)
White race 28 (96.6) 18 (94.7)
Insurance
  Commercial 14 (48.3) 7 (36.8)
  Medicaid 1 (3.4) 7 (36.8)
  Medicare 13 (44.8) 5 (26.3)
  Dual Medicare/Medicaid 1 (3.4) 0 (0)
Smoking
  Current 5 (17.2) 3 (15.8)
  Former 8 (27.6) 7 (36.8)
  Never 16 (55.2) 9 (47.4)
Rheumatologic diagnosis
  Rheumatoid arthritis 5 (17.2) 3 (15.8)
  Psoriatic arthritis 10 (34.5) 4 (21.1)
  Ankylosing spondylitis 4 (13.8) 3 (15.8)
  Inflammatory arthritis 1 (3.4) 1 (5.3)
  Other 9 (31.0) 8 (42.1)
Hospitalization for flare during study interval 2 (6.9) 2 (10.5)
Concomitant DMARDs
  Hydroxychloroquine 1 (3.4) 2 (10.5)
  Methotrexate 16 (55.2) 12 (63.2)
  Sulfasalazine 1 (3.4) 0 (0)
  Leflunomide 1 (3.4) 0 (0)
On chronic prednisone 3 (10.3) 4 (21.1)
Baseline labs, if available, mean (SD)
  RAPID-3 score 9.9 (7.1) 12.4 (4.9)
  CRP 7.4 (21.5) 3.6 (5.2)
  ESR 17.8 (14.7) 8.9 (9.5)
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flared or experienced a loss of disease control after a delay 
in treatment due to attempts to receive prior authorization 
for reference infliximab, which may provide reasoning for 
this occurrence. This leaves many patients (75%) who 
flared without a documented suspected reason for the flares. 
Of note, infliximab-dyyb is not an interchangeable product 
for reference infliximab, which may also provide reasoning 
for the observed flares/loss of disease control after switch-
ing to the product.3

Pharmacists have important roles in the multidisciplinary 
team approach to the management of chronic inflammatory 
disease.11,12 The addition of a pharmacist to a patient care 
team can have many benefits, including medication educa-
tion, improvement of patient adherence, and improved 
access to care through management of prior authorization 
requests.11,12 Required switches to biosimilar by insurance 
companies will continue as new products are developed and 
enter the market. Many of the instances of flares/loss of dis-
ease control in the patients who switched to biosimilar 
occurred within the first few months after the switch, which 
may highlight the need for additional monitoring of patients 
during this time. Pharmacist education surrounding the new 
biosimilar product and close monitoring during the transi-
tion period may prove to be beneficial and may aid in the 
minimization for risk of flares or loss of disease control for 
patients during this time.

Our study included patients that were stable on reference 
infliximab, so we did not evaluate the occurrence of flares/
loss of disease control in patients who did not switch to bio-
similar. Future studies directly comparing the rate of flares/
loss of disease control in rheumatology patients who remain 
on reference product to patients who switch to biosimilar 
are needed. Additionally, our study excluded patients who 
were initially started on biosimilar products. The incidence 
of flares/loss of disease control in this patient population 
would also be worth exploring. The results of this study 
demonstrate the further need for exploration of risk factors 
for flares when switching therapies. We were able to iden-
tify two patients (25%) who flared due to a delay in treat-
ment, though noticed no other trends among the eight 
patients who flared.

Limitations

There are several limitations to note. This was a retrospec-
tive study, limited by a small sample size from a single 
health network that included a primarily white population. 
Our sample size did not permit more rigorous statistical 
comparisons; therefore, this study should be considered a 
pilot and would need more data to draw meaningful conclu-
sions. We considered any numeric worsening in RAPID-3, 
ESR, or CRP as a flare. This may have indicated more flares 
than were clinically relevant; however, we wanted to be 

more conservative in our assessment of flares, in order to 
capture any patient that was affected by the change in medi-
cation. Our chart review excluded some patients on refer-
ence infliximab or biosimilar product if there was missing 
documentation of the medications or a lack of follow-up 
after the switch to biosimilar product. Additionally, the data 
collection was reliant on the detail of documentation within 
provider visit notes, which may be subject to documenta-
tion errors or omissions. The performance of RAPID-3 
scoring and frequency of lab test (ESR, CRP) ordering are 
not standardized within the health network, which made it 
difficult to consistently collect information on these find-
ings for every patient. Finally, our health network’s formu-
lary does not include every available infliximab biosimilar, 
which limits the findings of the study only to infliximab-
abda and infliximab-dyyb.

Conclusion

In the patients who switched to biosimilar, 8 out of the 19 
patients (42.1%) experienced a flare/loss of disease control. 
Two of these eight patients (25%) had a delay in treatment 
after the switch, which may be a risk factor for flaring/loss 
of disease control. Pharmacists should follow patients who 
switch to biosimilar closely during the transition period, to 
provide education on biosimilars and to monitor for signs of 
flares/loss of disease control.
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