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1 | BACKGROUND

Patent expiration of originator infliximab (IFX) Remicade®
has led to the introduction of IFX biosimilar CT-P13.
Although a biosimilar is highly similar to the originator
product, subtle changes such as the glycosylation pattern
are possible due to the complex molecular manufacturing
process. CT-P13 has demonstrated an equivalent safety and
efficacy profile compared with IFX originator in patients
with rheumatoid arthritis and ankylosing spondylitis and the
European Medicines Agency (EMA) decided to extrapolate
these results to other chronic inflammatory diseases, such
as inflammatory bowel disease (IBD).!? Efficacy and safety
of CT-P13 have been demonstrated in IBD patients (ie, ul-
cerative colitis [UC] and Crohn's disease [CD]) in various
clinical trials.>> However, the primary reason to prescribe
biosimilars is to reduce healthcare cost, since the price of bi-
osimilars has so far been significantly lower compared with
the reference product. Controlled clinical trials are needed
in order to investigate the consequences of switching pa-
tients from Remicade® to CT-P13 with regard to both effi-
cacy and safety. The SECURE trial, a multicenter clinical
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Available data on switching from originator infliximab to CT-P13 in patients with
inflammatory bowel disease are reassuring regarding safety and efficacy outcomes.
However, monitoring of such patients, especially in the early phase after switching,

is important given the possibility that rare side effects might occur, as illustrated here.
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trial performed in the Netherlands and Belgium, investigated
pharmacokinetics in patients with quiescent IBD receiving
IFX maintenance treatment before and after switching from
Remicade® to CT-P13.° In this noninferiority trial, no differ-
ences were observed in IFX serum concentrations at trough
after switching to CT-P13. Noninferiority was also demon-
strated for clinical and biochemical disease activity, immuno-
genicity, and quality of life. In line with these observations,
other clinical trials demonstrated similar efficacy, safety, and
immunogenicity outcomes.” 2 Nowadays, switching patients
from Remicade® to CT-P13 has become part of routine care
in most European countries since evidence about switching
is reassuring.*'®? Although IFX is an effective therapeutic
agent for inducing and maintaining remission in IBD pa-
tients, side effects are relatively frequently observed. In the
Investigational Medicinal Product Dossier of IFX, hemolytic
anemia is reported as a rare side effect (1/10 000 to <1/1000
patients). The underlying mechanism of this phenomenon re-
mains to be characterized. We, here, report for the first time a
patient with CD who developed hemolytic anemia 6 months
after switching from IFX originator (Remicade®) to IFX bi-
osimilar CT-P13.
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TABLE 1 Laboratory results
Laboratory result (reference range)
Hemoglobin CRP MCV Reticulocytes  Vitamin B12  Haptoglobin
mmol/L mg/l.  fL 10°’/L pmol/L g/L Bilirubin total pmol/L
Date (8.5-10.5) (0-5) (80-100)  (35-105) (150-700) (0.3-2.0) (0-17)
29-3-2015%
29-5-2015 8.7
16-7-2015" 3.6
11-9-2015" 2.9
6-11-2015° 2.9
12-1-2016 6.5
26-1-2016 6.4 106.7 113.7 165
6-2-2016 6
12-2-2016 6.4 <0.2
17-2-2016 6.1
7-3-2016 6.2
4-4-2016 5.4
15-4-2016 5.4 110
2-5-2016 5.6 156 21
26-5-2016 5.5
8-6-2016 5.5 76.6 27
10-6-2016" 5.4
14-7-2016 5.7 108.2 59.5
4-8-2016% 6 107.5 66.3 <0.2
26-8-2016 6.2
14-9-2016 6.5 18
30-9-2016* 6.7 16
9-11-2016 7.2 106.5 75.4
25-11-2016*
20-1-2017%
1-3-2017 7.3
17-3-2017*
12-5-2017* 7.3 97.5

“Remicade infusion.
°CT-P13 infusion.

2 | CASE PRESENTATION

A 61-year-old male patient was diagnosed with UC in 1996.
Due to therapy refractory disease, he underwent a procto-
colectomy with ileo-anal pouch reconstruction in the first
year after the diagnosis was made. Postsurgery, the patient
was in remission for many years. In 2014, an endoscopy was
performed because of pouchitis complaints. The diagnosis
was changed to CD based on histopathology findings, and
IFX was started in combination with mercaptopurine. After
successful induction treatment with Remicade® (5 mg/kg at
week 0, 2 and 6), maintenance of remission was achieved

and IFX was continued (regular dosing schedule consisting
of 5 mg/kg every 8 weeks). The patient was also known with
IgA nephropathy, type 2 diabetes, arterial hypertension, and
hypercholesterolemia and received treatment with insulin,
rosuvastatin, and enalapril. He is a nonsmoker and drinks ap-
proximately two alcoholic drinks per day.

In July 2015, he was switched from Remicade® to CT-
P13 in the same dosing regimen. Serial blood samples were
taken in order to assess C-reactive protein (CRP), albumin,
IFX trough level, and antidrug antibodies. While continuing
treatment with CT-P13, he maintained in clinical and bio-
chemical remission.
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Bilirubin direct ymol/L.  U/L pg/ml AE/mL
(0-7) (0-248) 3-7) (<12)
8 247
9 254
6
4.2 <12

In January 2016, 6 months after switching from IFX orig-
inator to CT-P13, he presented at the out-patient clinic of the
Academic Medical Centre with complaints of dyspnoea, fa-
tigue, and chest pain on exertion. Physical examination, as well
as electrocardiography, echocardiography, and chest X-ray, did
not reveal any abnormalities. Laboratory assessment revealed
a macrocytic anemia with a hemoglobin (Hb) of 10.5 g/dL,
compared with a Hb of 14.0 g/dL 7 months earlier (1 month
before switching to CT-P13). The increased mean corpuscu-
lar volume (MCYV) of 106.7 fL. was compatible with 6-mer-
captopurine use. In addition, an increased reticulocyte count
of 113.7 x 10°/L (reference 25-75 X 109/L) was found. Serum
folic acid and vitamin B12 levels were normal. A Coombs

M-protein
g/L ANA ANCA Coombs
Negative Positive Negative

Negative

test was performed two times and both negative. Serum hap-
toglobin was repeatedly unmeasurable (<0.20 g/L; reference
0.3-2.0 g/L). Antinuclear antibodies (ANA) were positive, and
antineutrophil cytoplasmic antibody (ANCA) measurement
was negative. A glucose-6-phosphate dehydrogenase (G6PD)
and pyruvate kinase (PK) deficiency was excluded. The re-
sults of the laboratory tests are shown in Table 1. In the next
4 months, the Hb further dropped to 8.7 g/dL. A haematolo-
gist was consulted and because of a possible relationship with
the switch to CT-P13, it was decided together with the patient
to switch him back to Remicade® in June 2016. The patient
was closely monitored at the out-patient clinic. After switching
the patient back to Remicade®, an increased Hb was seen over
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time (Table 1), which was paralleled by clinical improvement.
Figure 1 shows the Hb values over time. During this period,
the disease remained in clinical remission and his latest endos-
copy in November 2017 showed no signs for disease activity.
Mercaptopurine was stopped after the endoscopy and he is cur-
rently in clinical remission while receiving IFX monotherapy.

3 | DISCUSSION AND
CONCLUSIONS

We here describe a 61-year-old male CD patient who was
diagnosed with hemolytic anemia 6 months after switching
from Remicade® to IFX biosimilar CT-P13. After excluding
other causes of progressive symptomatic anemia, a remark-
able finding was the relationship in time between the switch
from Remicade® to CT-P13 and the Hb drop. Hence, switch-
ing to CT-P13 was the only intervention in this period, 6-MP
treatment was continued together with all other comedication.
It was decided to switch him back to Remicade®, which was
followed by rapid relieve of his symptoms and an increase
in his Hb. The most important problems associated with IFX
treatment are immunogenicity (ie, the formation of antidrug
antibodies) and autoimmunity. In 2003, an association be-
tween anti-Tumor Necrosis Factor (TNF) treatment and auto-
immunity was reported by Vermeire et al'® In this cohort, 125
CD patients were prospectively followed and clinical data and
autoantibodies were investigated before starting anti-TNF
treatment and at serial time points after [FX initiation. Before
start of treatment, the prevalence of ANA was low (7.2%) and
after 24 months, 57% of the patients became ANA positive.
The majority of these patients (75%) developed ANAs after
<3 IFX infusions. In this cohort, one patient with hemolytic
anemia was identified 6 months after initiation of IFX treat-
ment. Similar to our patient, the Coombs test was negative.
Although this complication is very rare, switching to
CT-P13 seems to be the most likely cause for the hemolytic

Hemoglobin change over time

Hb (mmol/L)

FIGURE 1
hemoglobin

Hemoglobin levels in mmol/L over time. Hb,

anemia. The time relationship together with the improvement
after switching back to Remicade® supports this hypothesis.

To the best of our knowledge, we here report for the first
time a CD patient who developed a hemolytic anemia after
switching from Remicade® to biosimilar IFX. The patient is
currently in complete remission while receiving monother-
apy with IFX originator. The patient is regularly seen by his
treating gastroenterologist for routine follow-up, including
laboratory check-ups every 4 months.
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