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Successful Treatment Using Etanercept in a Patient
with Enthesitis-Related Arthritis Who Had Late Allergic
Reaction to Adalimumab

Halime YAGMUR, MD," Damla BAYSAL BAKIR, MD," Gizem KABADAYI, MD," Tuncay AYDIN, MD?
Rilya TORUN, MD? Ozge ATAY, MD," and Nevin UZUNER, MD'

Background: Biological agents are considered important therapies and are increasingly used in the treatment
of a range of rheumatological and inflammatory diseases. Nevertheless, the prevalent use of these treatments
has been associated with increased incidence of drug-induced hypersensitivity reactions (HSR).

Case Presentation: A 15-year-old patient with enthesitis-related arthritis developed late HSR after the use of
adalimumab. Consequently, etanercept was used as an alternative treatment. Etanercept was administered sub-
cutaneously through a single dose without any reaction upon examination using skin tests (skin prick test,
intradermal test, and patch test) against likely cross-reactions given that both adalimumab and etanercept
were anti-tumor necrosis factor (TNF) agents.

Conclusions: Currently, TNF-« inhibitors find widespread use. Caution is required against HSR reactions,
including systemic or local injection site reactions, although they are generally considered safe to use.
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Introduction that blocks lymphotoxin-o. Injection site reactions fre-

quently occur with these agents, and it was reported that

umor necrosis factor-o. (TNF-a) is one of the main medi- they might also cause systemic hypersensitivity reactions

T ators of inflammation. TNF-a stimulates proinflammatory (HSR).3’5 Increased use of this treatment option is associ-

interleukins, increases leukocyte migration, activates neu- ated with increased prevalence of adverse drug reac-

trophils and eosinophils, and stimulates acute phase reac- tions.®” These adverse reactions may limit the use of

tions. Therefore, TNF-o inhibitors are frequently used in biologics, interrupting effective treatment and leading to
the treatment of chronic rheumatic and inflammatory dis- deteriorated quality of life.

eases, including rheumatoid arthritis, enthesitis-related Current HSRs associated with biological agents are classi-
arthritis, and ulcerative colitis, as they can prevent the acti- fied as infusion-related reactions, cytokine release reactions,
vation of this cytokines.' type 1 (IgE/non-IgE), late-type III and IV, and mixed reac-

As a fully human IgG1 monoclonal antibody that inhib- tions.® Clinical manifestations of HSRs can be mild, severe,
its TNF-o, adalimumab is one of the most frequently used or even life-threatening. Late HSRs can occur days to
anti-TNF agents.? Etanercept (ETN) is a recombinant pro- months after exposure to the agent.’
tein formed through the fusion of the ligand-binding por- This report aimed to share our case on enthesitis-related
tion of the TNF-a receptor to the fragment crystallizable arthritis. The patient developed a late reaction to adalimu-
(Fe) portion of IgG and mainly binds to the soluble form of mab and received etanercept treatment, which was success-
TNF-o. ETN is also considered the only TNF-a inhibitor fully used as an alternative treatment.
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Case Presentation

A 15-year-old boy presented to the Pediatric Rheumatol-
ogy clinic with complaints of hip pain and morning stiffness,
which started 8 months ago. Upon examination, bilateral sac-
roiliitis was identified, and consequently, he was diagnosed
with enthesitis-related arthritis (EIA). It was understood that
the patient, who had a history of preterm birth, was operated
on twice at the ages of 5 and 13 years for congenitally cor-
rected transposition of the great vessels and continued to
take acetylsalicylic acid (2.7 mg/kg/day), furosemide (0.8
mg/kg/day every other day), spironolactone (0.45 mg/kg/
day), and digoxin (0.0045 mg/kg/day) treatments for years
without any problems. Due to no response to nonsteroidal
anti-inflammatory drugs, sulfasalazine (18 mg/kg/day) treat-
ment for EIA was started in the 3rd month of the treatment.
Urticarial edema of the left ear and maculopapular rash on
the skin occurred 7-8 h after oral intake (sulfasalazine) dur-
ing the second week of drug treatment. The patient had no
comorbid symptoms, and his complaints resolved within
3 days after a single dose of antihistamine.

Treatment was changed to methotrexate (MTX) because
of a suspected allergic reaction and failure to resolve clinical
complaints associated with EIA. Eleven doses of subcutane-
ous (SC) MTX (MEKSRATU 15 mg/0.6 mL-once a week)
were regularly administered. The patient’s complaints of
nausea and abdominal pain gradually increased during treat-
ment, and his treatment was replaced with adalimumab
because of drug intolerance. Gastric complaints regressed
and did not recur after MTX was discontinued. Subsequently,

FIG. 1. Reactions associated with
adalimumab treatment. (A) right
arm-injection site, (B) right foot,
(C) back, and (D) left foot.
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SC adalimumab (HUMIRA PEN 40 mg/0.4 mL once in
2 weeks) alternative treatment was started. On Day 12 of
the first dose of this drug, the patient presented with the
rash all over the body. Subsequently, the patient was thor-
oughly examined. In addition, his vital signs were stable.
The skin had generalized maculopapular eczema on the
body that faded with pressure, generalized maculopapular
eczema on the extremities that did not fade with pressure,
and a 10 X 11 cm diameter hyperemic plaque at the injec-
tion site. There was no accompanying mucosal involve-
ment, bullae, and vesicles along with the rash (Fig. 1).
Other systemic examination was normal. There were no
pathological features in the hemogram, biochemical parame-
ters, complement levels, and urine microscopy. Adalimumab
treatment was discontinued because of the reactions sug-
gesting late-type maculopapular exanthema (MPE). The
lesions regressed upon antihistamine treatment, and marked
regression was seen within 4 days.

Upon detailed examination of the patient and collection of
informed consent from the patient’s parents, a skin prick test
(SPT) for adalimumab at a concentration of 50 mg/mL and
dilutions of 1:100 and 1:10, an intradermal test (IDT) with
0.02 mL of each solution, and a patch test (IQ Patch test
units) with a concentration of 50 mg/mL were performed
sequentially 4 weeks later (Table 1). Patch tests were exam-
ined for delayed reaction at 48 and 72 h. There was no early
or late reaction in SPT, IDTs, and patch test.

The Pediatric Rheumatology clinic was reinterviewed for
adalimumab use and possible risks. Etanercept treatment
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TABLE 1. TEST CONCENTRATIONS OF DRUGS

Drug Drug concentration Concentration for SPT Dilution for IDT Concentration for patch test
Adalimumab 50 mg/mL 50 mg/mL 1/100-1/10 50 mg/mL
Etanercept 50 mg/mL 50 mg/mL 1/100-1/10 —

SPT, skin prick test; IDT, intradermal test.

was scheduled as an alternative treatment. Allergy tests
against etanercept were scheduled to predict likely reactions.

Three weeks after adalimumab tests, SPT was performed
against etanercept (Embrel®) at a concentration of 50 mg/mL,
and IDT with 0.02 mL of each solution, sequentially with
dilutions of 1:100 and 1:10. Histamine and saline were
used as positive and negative controls. Then the asymp-
tomatic patient was discharged after 4 h of observation fol-
lowing the last IDT. In addition, at 48 and 72 h, the patient
was checked for late reaction. However, no reaction was
observed (Table 1).

One week after the tests, 50 mg etanercept was adminis-
tered SC in a single dose under observation. The patient
was discharged after 4 h of observation without any reac-
tion, and no late reaction was observed during the follow-
up. Our patient has continued weekly etanercept treatment
for 2 months without any problems. (The parents gave per-
mission for all procedures. Written permission was given by
parents with minor assent for publication of this case study.)

Discussion

Biological agents are considered important therapeutic
treatments for a variety of rheumatological diseases and
find increased use in clinical practice. The incidence of
HSRs has also increased with increased use of these treat-
ment modalities.”

The most prevalent side effect for adalimumab is the
injection site reactions, with an incidence ranging between
3.2% and 20%.'° Serum-like disease, maculopapular rash,
leukocytoclastic vasculitis, acute generalized exanthematous
pustulosis, drug reaction with systemic symptoms of eosino-
philia, Stevens-Johnson syndrome, and toxic epidermal nec-
rolysis have been reported among moderate to severe
immune-mediated reactions. Late HSRs typically occur
within 14 days of drug administration.”"!

In our case, a late-type reaction associated with adalimu-
mab was considered because of the rash in the form of
MPE on the body accompanied by a large local reaction at
the injection site on day 12 after the initial administration,
the absence of additional suspicious agents, and no change
in terms of laboratory parameters and rash during the
follow-up period.

There is only a limited data in the literature on in vivo
allergy testing for late HSRs with biological agents. Most of
this data is at the level of recommendation. It is not possible
to completely exclude drug-related allergies using available
tests. Nevertheless, these tests are recommended even with
their low sensitivity and specificity.” Therefore, we planned
SPT, IDT (early and late reading), and patch tests against
adalimumab in our patient. However, based on the tests, no
reaction was observed. Nevertheless, adalimumab treatment
was changed to etanercept treatment upon decision with the
Family and Pediatric Rheumatology clinic. Skin tests were

performed for early and late examination before etanercept
administration, considering that both biological agents
belonged to the anti-TNF drug group. Based on the test
results, the risk of cross-reaction was negative. Moreover,
early clinical and radiological remission responses can be
achieved with etanercept in inflammatory diseases. Advanced
pharmacogenetic studies are being conducted to predict clini-
cal responses. These studies aim to identify which patients
are likely to respond more effectively to specific drug classes,
thereby reducing the risk of potential adverse effects.'?
Unfortunately, detailed studies on this subject are not feasible
in our clinic. Another anti-TNF agent used in the pediatric
population is infliximab; however, it was not preferred due
to the higher risk of infusion reactions and anaphylaxis, as
well as the need for intravenous administration. Etanercept
was preferred because of its short half-life, SC administra-
tion, and ease of patient adherence."?

Cases of HSRs associated with anti-TNF agents have been
reported previously. Typically, early reactions were reported
with these agents."*'® Quercia et al. reported on a 50-year-
old woman with rheumatoid arthritis, who developed ana-
phylaxis after adalimumab use and continued to receive the
treatment upon successful desensitization, indicated by
negative skin tests.'* Bavbek et al. successfully performed
desensitization against the responsible drug in a patient
with early injection site reaction associated with adalimumab.
In a 2015 case series, 12 patients who reported systemic early
and late reactions with adalimumab and etanercept underwent
rapid SC desensitization with both drugs.'* A recent case
report stated that a 46-year-old woman underwent a suc-
cessful graded challenge with adalimumab after a late reac-
tion to golimumab."”

After etanercept tests, our patient, who was considered to
have a low-risk reaction, took the drug in a single adminis-
tration without any problems, and the weekly administration
of 50 mg/dose SC continued without any reaction.

To the best of our knowledge, our report is the first pediat-
ric case report in which etanercept treatment was success-
fully administered under the guidance of diagnostic skin
tests in a low-risk case with a history of late reaction to ada-
limumab. In conclusion, TNF-o inhibitors are frequently
used in the treatment of chronic rheumatic and inflammatory
diseases. They are typically well tolerated; however, caution
is required as there is a risk of HSR, including systemic or
local injection site reactions.

Authors’ Contributions

H.Y. and O.A. made substantial contributions to the con-
ception and design of the study, drafted the study, and
revised it critically for important intellectual content and
gave the final approval of the version to be published;
D.B.B., GK., T.A., R.T., and N.U. made substantial contri-
butions to the acquisition, analysis, and interpretation of



Downloaded by 149.140.54.139 from www.liebertpub.com at 02/25/25. For personal use only.

4

data, drafted the study, and revised it critically for important
intellectual content and gave the final approval of the version
to be published; all authors approved the final version of the
article as submitted and agreed to be accountable for all
aspects of the study in ensuring that questions related to the
accuracy or integrity of any part of the study are appropri-
ately investigated and resolved.

Ethical Approval and Trial Registration

The case description was performed following the ethical
standards as laid down in the Declaration of Helsinki and its
later amendments.

Consent for Publication

Written informed consent was obtained from the child’s
parents for all procedures performed and for publication.
(Since our patient was under 18 years of age, permission
was obtained from his legal guardian).

Author Disclosure Statement

No competing financial interests exist.

Funding Information

No funding was received for this article.

References

1. Murdaca G, Colombo BM, Puppo F. Anti-TNF-alpha
inhibitors: A new therapeutic approach for inflammatory
immune-mediated diseases: An update upon efficacy and
adverse events. Int J Immunopathol Pharmacol 2009;
22(3):557-565; doi: 10.1177/039463200902200301

2. Benucci M, Manfredi M, Demoly P, et al. Injection site
reactions to TNF-a blocking agents with positive skin tests.
Allergy 2008;63(1):138-139; doi: 10.1111/j.1398-9995.2007
.01536.x

3. Culy CR, Keating GM. Etanercept: An updated review of
its use in rheumatoid arthritis, psoriatic arthritis and juvenile
rheumatoid arthritis. Drugs 2002;62(17):2493-2537; doi: 10
.2165/00003495-200262170-00013

4. Fleischmann R, Baumgartner SW, Weisman MH, et al.
Long-term safety of etancercept in elderly subjects with
rheumatic diseases. Ann Rheum Dis 2006;65(3):379-384;
doi: 10.1136/ard.2005.035287

5. Sator P. Safety and tolerability of adalimumab for the treat-
ment of psoriasis: A review summarizing 15 years of real-
life experience. Ther Adv Chronic Dis 2018;9(8):147-158;
doi: 10.1177/2040622318772705

6. Corominas M, Gastaminza G, Lobera T. Hypersensitivity
reactions to biological drugs. J Investig Allergol Clin Immu-
nol 2014;24(4):212-225; quiz 1p following 225.

YAGMUR ET AL.

7. Bavbek S. Allergic reactions in the course of treatment with
TNF-alpha inhibitors. ETD 2019:1-5.

8. Isabwe GAC, Neuer MG, de las Vecillas Sanchez L, et al.
Hypersensitivity reactions to therapeutic monoclonal anti-
bodies: Phenotypes and endotypes. J Allergy Clin Immunol
2018;142(1):159-170.e2; doi: 10.1016/j.jaci.2018.02.018

9. Bavbek S, Pagani M, Alvarez-Cuesta E, et al. Hypersensi-
tivity reactions to biologicals: An EAACI position paper.
Allergy 2022;77(1):39-54; doi: 10.1111/al1.14984

10. Bavbek S, Lee MJ. Subcutaneous injectable drugs hypersen-
sitivity and desensitisation: Insulin and monoclonal antibod-
ies. Immunol Allergy Clin North Am 2017;37(4):761-771;
doi: 10.1016/j.iac.2017.06.001

11. Mori F, Saretta F, Bianchi A, et al. Hypersensitivity reac-
tions to monoclonal antibodies in children. Medicina 2020;
56(5):232; doi: 10.3390/medicina56050232

12. Murdaca G, Negrini S, Magnani O, et al. Impact of pharma-
cogenomics upon the therapeutic response to etanercept in
psoriasis and psoriatic arthritis. Expert Opin Drug Saf 2017;
16(10):1173-1179; doi: 10.1080/14740338.2017.1361404

13. Murdaca G, Spano F, Puppo F. Selective TNF-« inhibitor-
induced injection site reactions. Expert Opin Drug Saf
2013;12(2):187-193; doi: 10.1517/14740338.2013.755957

14. Quercia O, Emiliani F, Foschi FG, et al. Adalimumab
desensitisation after anaphylactic reaction. Ann Allergy
Asthma Immunol 2011;106(6):547-548; doi: 10.1016/j.anai
.2011.03.014

15. Woolery S, Bauler L, Jones P, et al. Successful desensitiza-
tion in a patient with adalimumab hypersensitivity. Clinical
Immunology Communications 2022;2:30-32; doi: 10.1016/j
.clicom.2022.01.003

16. Bavbek S, Ataman S, Akinci A, et al. Rapid subcutaneous
desensitization for the management of local and systemic
hypersensitivity reactions to etanercept and adalimumab
in 12 patients. J Allergy Clin Immunol Pract 2015;3(4):
629-632; doi: 10.1016/j.jaip.2015.01.009

17. Rivolta F, Sangalli A, Cappelletti C, et al. Successful adali-
mumab graded challenge after allergic delayed reaction to
golimumab in a woman with rheumatoid arthritis. Clin Case
Rep 2023;11(3):¢7067; doi: 10.1002/ccr3.7067

Address correspondence to:

Halime Yagmur, MD

Department of Pediatric Immunology and Allergy
Dokuz Eylul University

Izmir

Turkiye

E-mail: halime.yagmur@deu.edu.tr

Received for publication January 17, 2025; accepted after
revision January 23, 2025.



