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Successful Switch to Golimumab for Eosinophilia and Skin
Symptoms Related to Multiple Biologics in a Patient with
Rheumatoid Arthritis
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Abstract

Biologics used in the treatment of rheumatoid arthritis (RA) rarely cause eosinophilia. We herein report a
patient with RA being treated with infliximab, adalimumab, and tocilizumab who developed eosinophilia with
skin symptoms. Interestingly, the marked eosinophilia and skin symptoms did not reappear after the patient’s
medication was switched to golimumab. In this case, the presence of biologics-specific antibodies suggested
that immunogenicity caused the eosinophilia. Therefore, switching to a biologic with a lower immunogenicity
was effective. These findings may be helpful for clinicians treating patients with biologics-induced eosino-

philia.
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Introduction

Eosinophilia is a rare complication of rheumatoid arthritis
(RA). Although the development of eosinophilia has been
thought to reflect the severity or activity of RA (1, 2), this
association has not been clearly established (3, 4). Eosino-
philia in RA is more commonly caused by the medications
used to manage it (4). In our review of the literature,
eosinophilia and eosinophilia-associated diseases related to
the use of the seven biologics approved for RA in Japan (in-
fliximab, etanercept, adalimumab, golimumab, certolizumab
pegol, tocilizumab, and abatacept) have not been reported
frequently. As such, due to the rarity of this condition, the
mechanism of eosinophilia caused by these biologics re-
mains unclear.

We herein report a patient with RA who developed
eosinophilia with skin symptoms while being treated with
the biologics infliximab, adalimumab, and tocilizumab. In-
terestingly, marked eosinophilia and skin symptoms were
not observed in this patient for one year after switching to

golimumab. In this case, the presence of biologics-specific
antibodies suggested that immunogenicity caused the eosino-
philia. No previous reports have shown the presence of
biologics-specific antibodies in RA patients with biologics-
induced eosinophilia. In addition, this is the first report of a
successful switch to golimumab for preventing eosinophilia
caused by the biologics for RA. This may be helpful in the
treatment of RA patients with refractory eosinophilia and
eosinophilia-associated diseases caused by biologics.

Case Report

A 43-year-old Japanese woman diagnosed with RA in
2000 (at 27 years of age) was initially treated with low-dose
oral prednisolone (PSL; 7.5 mg/day or less), methotrexate
(MTX; 7.5 mg/week), and sodium aurothiomalate. She had
no previous history of allergic diseases, including drug aller-
gies. In June 2004, she was switched to infliximab (3 mg/kg
every 8 weeks, intravenous drip infusion) due to the persis-
tence of active polyarthritis (Disease Activity Score in 28
joints using C-reactive protein [DAS28-CRP]: 4.28) and the
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Figure 1.
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progression of bone joint destruction as indicated by X-rays.
Infliximab therapy produced an adequate and prompt clini-
cal response. Combination therapy with infliximab, low-dose
PSL (2.5-5 mg/day), and MTX (6 mg/week) maintained the
remission of her RA disease activity. The dose of infliximab
was increased (4 mg/kg every 8 weeks) to control the slight
exacerbation of her arthritis (DAS28-CRP: 2.35-3.34) that
occurred during the tapering of the PSL dose. It was diffi-
cult to increase the dose of MTX to more than 6 mg/week
because of nausea.

From July 2006 (15th injection), her peripheral blood
eosinophil count gradually started to increase; however, the
total serum immunoglobulin E (IgE) levels (45.7 IU/mL;
normal range < 173) and other blood cell counts were nor-
mal, and no skin symptoms were observed. The eosinophilia
worsened (maximum: 1,745/ul) despite the administration
of antihistamines and an increase in the PSL dose. There
had been no changes in her usual medication. No other
causes of eosinophilia, such as malignancy, infection, aller-
gic diseases, or other autoimmune diseases, could be identi-
fied. Although we speculated that the eosinophilia was due
to an adverse reaction to infliximab, the treatment was con-
tinued because the patient’s RA disease activity was well
controlled (DAS28-CRP: <2).

However, in December 2011 (49th injection), she experi-
enced intense and widespread itching with wheal formation
and erythema 30 minutes after starting of infliximab injec-
tion. Subsequently, these skin symptoms occurred within 30
minutes after starting the administration of infliximab each
time she received the injection and disappeared immediately
with intravenous hydrocortisone. This occurred despite pro-
phylactic treatment (intravenous hydrocortisone injection and
oral antihistamine). After the discontinuation of infliximab
(last injection: May 2012, 52nd injection), her skin symp-
toms disappeared, and her eosinophil count returned to a
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Clinical course during treatment with infliximab. PSL: prednisolone, MTX: methotrex-

normal value within approximately three months (Fig. 1).

Adalimumab was initiated (40 mg every two weeks, sub-
cutaneous injection) in December 2012 because her polyar-
thritis had deteriorated (DAS28-CRP: 4.02). This resulted in
a rapid clinical improvement, and the patient’s RA remained
in remission. However, in February 2013 (4th injection), the
eosinophilia reappeared and worsened progressively. From
then on, she also developed persistent intense itching over
her entire body throughout the interval between injections,
without any injection-site reactions or eruptions such as
wheals or erythema. Dermographism was positive. The total
serum IgE levels remained within the normal range (32.0
IU/mL). Antihistamines were ineffective, so adalimumab
was stopped (final injection: April 2013, 7th injection). This
resulted in the remission of the itching; however, her eosino-
phil count rose to 4,878/uL. Aside from the skin symptoms,
no other organ manifestations attributable to hypereosino-
philia were observed. Increasing her oral PSL dose (10 mg/
day) resolved the itching and eosinophilia (Fig. 2).

Because the patient’s RA disease activity was only par-
tially controlled (DAS28-CRP: 3.85),
started (162 mg every 2 weeks, subcutaneous injection) in
July 2013. The polyarthritis promptly disappeared, and her
RA remained in remission. However, from August 2013 (3rd

tocilizumab was

injection) onward, despite the concomitant administration of
antihistamines, the widespread itching reappeared and con-
tinued throughout the interval between injections, without
the development of injection-site reactions or eruptions.
From July 2014 (20th injection), she developed severe
injection-site reactions, such as itching, erythema, and swel-
ling, along with erythema with itching over her entire body,
both of which occurred several hours after each tocilizumab
injection and lasted for a few days. The eosinophilia also re-
appeared (maximum: 1,895/uL). In addition, the total serum
IgE levels (306 TU/mL), serum tocilizumab-specific IgE an-
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Figure 2. Clinical course during treatment with adalimumab, tocilizumab, and golimumab. PSL:
prednisolone, MTX: methotrexate, IgG: immunoglobulin G, IgE: immunoglobulin E

tibody levels as measured by fluorescence enzyme immu-
noassay (FEIA) (6.64 UA/mL; reference standard range <
0.34), and serum tocilizumab-specific IgG antibody levels as
measured by enzyme-linked immunosorbent assay (ELISA)
(43.0 ng/mL; reference standard range < 3.91) were found to
be elevated in November 2014. Based on these findings, to-
cilizumab was discontinued, despite the patient’s RA disease
activity being well controlled (DAS28-CRP: <1.5) (final in-
jection: January 2015, 35th injection). Consequently, the
skin symptoms disappeared, and the eosinophil count and
total serum IgE levels returned to their normal ranges within
a few months (Fig. 2).

At this point, the patient was only being treated with low-
dose oral PSL (3 mg/day) and methotrexate (6 mg/week).
As a result, her polyarthritis flared again (DAS28-CRP:
3.21). Golimumab was started in May 2015, and her RA
disease activity rapidly went into remission. Remarkably, the
marked eosinophilia and skin symptoms, such as injection-
site reactions, eruption, or itching on her body other than at
the injection site, did not reappear, even after one year on
golimumab, although golimumab was co-administered with
antihistamines. Her eosinophil count has remained at
<1,000/uL or less (mostly around 500/uL) while on golimu-
mab (Fig. 2), and her RA disease activity is well-controlled
(DAS28-CRP: <2.0).

Discussion

This report describes a case of persistent eosinophilia
with skin symptoms attributable to three biologics (inflixi-
mab, adalimumab, and tocilizumab) for the treatment of RA,
and the successful switch to golimumab to avoid these ad-
verse reactions. Eosinophilia is rare in RA, occurring only

in approximately 7% of RA patients (4, 5). Although some
investigators have reported that the development of eosino-
philia reflects the severity or activity of RA (1, 2), the
mechanisms of this association are still not clearly under-
stood. Instead, it is speculated that eosinophilia may be
caused by the medications used to treat RA (4).

In the eHealthMe database, eosinophilia was found in O-
0.35% of patients who experienced side effects while under-
going treatment with any of the 7 biologic agents approved
for RA in Japan (infliximab 0.07%, etanercept 0.03%,
adalimumab 0.05%, golimumab 0.03%, certolizumab pegol
0%, tocilizumab 0.35%, and abatacept 0.13%) (6). In our re-
view of the literature, eosinophilia and eosinophilia-
associated diseases related to these biologics have only been
reported sporadically (Table) (7-19). Cases of eosinophilia-
onset or associated symptoms have been most frequently re-
ported in patients treated with adalimumab, followed by
etanercept, and then infliximab. Adalimumab-related reports
mostly comprised cases with diseases other than RA. Ac-
cording to the eHealthMe database, tocilizumab was the
most frequent cause of eosinophilia among those seven bi-
ologics; however, there was only one tocilizumab-related re-
port in the literature (18). The time to symptom onset after
the administration of each biologic varied. There were no re-
ports of eosinophilic disorders in patients treated with
golimumab, certolizumab pegol, or abatacept. As such,
eosinophilia or eosinophilia-associated diseases related to
these biologics may be considered a rare adverse reaction.

In our case, the patient’s RA disease activity remained in
remission under treatment with every biologic used until she
developed eosinophilia with skin symptoms. Other causes of
eosinophilia were excluded. A skin biopsy was not per-
formed because the patient did not provide informed consent
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Table. Previous Reports of Eosinophilia and Eosinophilia-associated Diseases Related to Biologics Approved for Rheuma-
toid Arthritis in Japan.
Reference Agelyears) Unc.lerlymg Biologics Period to onset* Condition or symptom
/Sex disease
7 57/F RA ETN <24 hours after the Ist injection  Eosinophilic cellulitis
8 72/F RA ADA 3-4 hours after the 2nd injection  Eosinophilic cellulitis
9 80/F RA 1) IFX 3 months Eosinophilia, subacute prurigo
2) ETN 1 month Eosinophilia, subacute prurigo
10 46/M PsA ADA 3.25 months Eosinophilia (No relapse after switch to ETN)
55/F PsA ADA 11 months Eosinophilia
24/M Psoriasis 1) ETN N.S.+ Eosinophilia
2) ADA N.S.§ Eosinophilia
11 16/M CD 1) IFX 2 weeks Eosinophilia, pruritus, erythema
2) ADA 1 week Eosinophilia
12 69/F RA IFX 1 week Eosinophilic cellulitis
(9 yearsi) Eosinophilia
13 58/F Hallopeau =~ ADA 1 month Eosinophilia (transient)
(No relapse after rechallenge)
14 51/F RP ADA 15 days after the 1st injection Acute necrotizing eosinophilic myocarditis
15 59/'M PsA 1) ETN 1 month Eosinophilia
2) ADA 5 months Eosinophilia
16 24/F RA ETN 3 years Eosinophilia, digital vasculitis
17 51/M CD ADA 1 year Eosinophilic granulomatosis with polyangiitis
(EGPA)
18 52/F RA TCZ 1 month Eosinophilia, Eosinophilic esophagitis and
gastritis
19 66/M PsA ADA 3 months Eosinophilia
34/F Psoriasis ADA 3 months Eosinophilia
55/F Psoriasis ADA 3 months Eosinophilia
57M PsA ADA 6 months Eosinophilia
38/'M Psoriasis ADA 12 months Eosinophilia

* Period to onset: Period to onset from administration of biologics
1 N.S.: data not shown

$ 9 years; Although skin involvement appeared 1 week after the administration of infliximab, the patient had received infliximab for 9 years. At that time,

skin rash was diagnosed as eosinophilic cellulitis.

RA: rheumatoid arthritis, PsA: psoriatic arthritis, CD: Crohn’s disease, Hallopeau: acrodermatitis continua of Hallopeau, RP: relapsing polychondritis,

IFX: infliximab, ETN: etanercept, ADA: adalimumab, TCZ: tocilizumab

for the procedure. Both the eosinophilia and the skin symp-
toms were ameliorated by discontinuation of the biologics
used at the time. Based on these observations, it was specu-
lated that her eosinophilia and skin symptoms were induced
by infliximab, adalimumab, and tocilizumab. The mecha-
nism of eosinophilia induction during biologic treatment is
still unknown. The pharmaceutical additives in each biologic
preparation were different, and there were no additives in-
cluded in infliximab, adalimumab, and tocilizumab that were
not also included in golimumab. Although various types of
hypersensitivity reactions due to polysorbate 80 have previ-
ously been reported (20-23), this additive was used in all of
these biologics. However, golimumab contained the least
amount of polysorbate 80 among the 4 biologics: infliximab,
0.5 mg/vial (infliximab 100 mg); adalimumab, 0.8 mg/syr-
inge (adalimumab 40 mg/0.8 mL); tocilizumab, 0.18 mg/
auto-injector (tocilizumab 162 mg); golimumab 0.075 mg/

syringe (golimumab 50 mg). This difference in the polysor-
bate 80 content may have affected the development of
eosinophilia with skin symptoms in this case.

Previous reports have hypothesized that the generation of
IgE class-switched antibodies might lead to IgE-mediated
drug subsequent
philia (10, 15, 19). Biologics-specific IgE antibodies have
been shown to mediate type I hypersensitivity reactions (24).

hypersensitivity and eosino-

In this case, although the skin symptoms that started during
infliximab infusion appeared to be due to an immediate hy-
persensitivity reaction, infliximab-specific IgE antibodies
were not measured, and the eosinophilia had been present
for more than five years at that point in time. Although
tocilizumab-specific IgE antibodies were positive, the skin
symptoms appeared several hours after tocilizumab injec-
tion; thus, the tocilizumab induced a non-immediate hyper-
sensitivity reaction. In addition, adalimumab administration
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also produced a non-immediate reaction. Therefore, the pa-
tient’s clinical symptoms could not be explained solely by
IgE-mediated drug hypersensitivity. Recent reviews have
shown that a non-immediate hypersensitivity reaction to bi-
ologics is caused by the production of biologics-specific IgG
antibodies or the recruitment and activation of T cells
against biologics. IgG forms immune complexes with bi-
ologics, and these complexes activate the complement cas-
cade (25, 26). In this case, the only biologics-specific I1gG
antibodies that developed were the tocilizumab-specific IgG
antibodies (IgG and IgE antibodies against infliximab and
adalimumab were not be examined). Although the mecha-
nism of eosinophilia induction may differ across these three
biologics, we speculate that the IgG/biologics immune
complex-mediated complement activation and biologics-
specific T cells-mediated reactions inducing a shift towards
a T helper type 2 (Th2) immune response contributed to the
patient’s clinical symptoms. No previous reports have shown
the presence of biologics-specific antibodies in RA patients
with biologics-induced eosinophilia (7-19).

Biologics are large and complex molecules that are poten-
tially immunogenic. Immunogenicity refers to the ability of
a molecule to induce a specific humoral or cellular immune
response. This unfavorable immune response leads to the de-
velopment of anti-drug antibodies (ADAs), which not only
affect the efficacy of biologics but also increases the risk of
adverse events (27). Various types of ADAs have been ob-
served during biologics treatment: mostly IgG, but also IgA,
IgM, and rarely IgE (25, 27). The immunogenicity of the bi-
ologics can be verified by the development of ADAs. Immu-
nogenicity varies among different biologics. Keiserman et
al. (28) and Thomas et al. (29) reported that the frequencies
of ADAs development against etanercept and golimumab
were lower than those against other tumor necrosis factor
(TNF) inhibitors (etanercept, 0-6%; golimumab, 0-7% vs.
infliximab, 10-50%; adalimumab, 1-87%; and certolizumab
pegol, 5-8%). With regard to non-TNF inhibitors, ADAs
were detected in 3.5% of the subcutaneous tocilizumab in-
jection monotherapy group and not detected at all in the in-
travenous tocilizumab infusion monotherapy group in a
study of Japanese RA patients (30), in 2.8% of RA patients
receiving intravenous abatacept therapy (with and without
MTX) (31), and in approximately 4% of RA patients receiv-
ing subcutaneous abatacept therapy (with and without
MTX) (32). Additionally, in a clinical trial in Japanese pa-
tients, serum tocilizumab-specific IgE antibodies were de-
tected in 2.5% of patients treated with intravenous tocilizu-
mab monotherapy for RA (33). These findings suggest that
etanercept, golimumab, tocilizumab, and abatacept have
lower immunogenicity than infliximab, adalimumab, and
certolizumab pegol.

Beyond the above rationale, we decided to administer
golimumab for the following reasons as well: [1] the patient
had had a good clinical response to two TNF inhibitors (in-
fliximab and adalimumab); [2] the patient preferred a bio-
logic therapy with a relatively long interval between injec-

tions; and [3] ADAs against golimumab have rarely devel-
oped in golimumab-treated patients who received concomi-
tant MTX. In fact, the GO-FORTH trial conducted over 156
weeks in Japanese RA patients found that no patients devel-
oped ADAs in the 50 mg golimumab subcutaneous injection
plus MTX therapy group, and only 1 (1.1%) patient tested
positive for ADAs in the 100 mg golimumab subcutaneous
injection plus MTX therapy group (MTX at a dose of 6-8
mg/week in both groups) (34, 35).

Golimumab is a fully human antibody produced in a hu-
man immunoglobulin transgenic mouse. This difference in
the manufacturing process from other biologics was in-
tended to contribute to a lower immunogenicity for golimu-
mab (36). No marked eosinophilia or skin symptoms were
observed in the patient in the year after switching to
golimumab. Eosinophilia was previously considered a com-
plication common to all TNF inhibitors, particularly in pre-
vious reports describing cases with eosinophilia induced by
several TNF inhibitors (9, 10, 11, 15). However, one case
report showed that eosinophilia had developed during
adalimumab therapy did not reappear after switching to
etanercept (10). The clinical courses in this case and in that
previous report suggest that not all TNF inhibitors may be
associated with eosinophilia as an adverse reaction.

To our knowledge, this is the first report of a successful
switch to golimumab for preventing eosinophilia caused by
other biologics used to treat RA. Thomas et al. showed in a
systematic literature review that ADAs developed as early as
2 weeks but also as late as 3 years after the initiation of bi-
ologics treatment (29). In the GO-FORTH trial, ADAs
against golimumab were detected more than one year after
the initiation of therapy (34, 35). Because ADAs-mediated
eosinophilia may occur later than this, a careful follow-up
evaluation is necessary.

In the future, owing to an increase in the therapeutic use
of biologics, the frequency of eosinophilia is likely to in-
crease. Eosinophilia is a rare adverse reaction to the biolog-
ics used for RA treatment. Further studies are required to
elucidate the association between eosinophilia and biologics.
This case suggests that eosinophilia may be caused by im-
munogenicity of biologics, the severity of which varies
among biologics. Clinicians should consider switching to bi-
ologics with lower immunogenicity (such as golimumab, in
this case) when patients develop eosinophilia related to bi-
ologics. This could be helpful for RA patients with refrac-
tory eosinophilia related to biologics.

The authors state that they have no Conflict of Interest (COI).
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