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Abstract

Many pediatric rheumatic diseases can be safely managed with biologic therapy. Severe allergic reactions to these medications
are uncommon. We report the case of a 2-year-old male with systemic-onset juvenile idiopathic arthritis and secondary
macrophage activation syndrome (MAS), whose treatment was complicated by severe allergic reactions to biologics, including
drug reaction with eosinophilia and systemic symptoms (DRESS)/drug-induced hypersensitivity reaction (DIHR) likely due
to anakinra, and anaphylactoid reaction to intravenous tocilizumab. These required transition to canakinumab, cyclosporine,
and corticosteroids, with later development of interstitial lung disease and MAS flare needing transition from canakinumab
to tofacitinib, which led to disease control. Whether lung disease is a manifestation of DRESS/DIHR to canakinumab remains
unclear. High index of suspicion of hypersensitivity reactions for timely diagnosis and drug discontinuation is critical, especially
in patients with active disease who might be at increased risk of these adverse events.
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Introduction trimethoprim-sulfamethoxazole, clarithromycin, ampicillin,
amoxicillin, and clindamycin. After extensive evaluation ruling
out infectious and oncologic etiologies, the diagnosis of sJIA
with subclinical MAS was established. Anakinra was started
(maximum dose 5 mg/kg/dose subcutaneous twice daily), with
clinical and serologic improvement. The patient was discharged
on day 15 on anakinra monotherapy.

Eleven days after starting anakinra, the patient developed
a pruritic, erythematous rash on the extremities and chest,
which progressed to involve the face within 24 hours with
subsequent fever, prompting reevaluation. The mother had
discontinued anakinra on the day of admission due to

Biologics are widely used for the treatment of pediatric rheu-
matic diseases, with uncommon severe hypersensitivity
reactions, but an overall favorable safety profile. We present
the case of a 2-year-old male with systemic-onset juvenile
idiopathic arthritis (sJIA) and macrophage activation syn-
drome (MAS) who developed drug reaction with eosino-
philia and systemic symptoms (DRESS)/drug-induced
hypersensitivity reaction (DIHR) syndrome likely induced
by anakinra, and tocilizumab-induced anaphylactoid reac-
tion, an unusual combination of both delayed and immediate
hypersensitivity reactions to biologic drugs.
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Figure |. Cutaneous manifestations of anakinra-induced drug reaction with eosinophilia and systemic symptoms/drug-induced
hypersensitivity reaction: Panels A, B, and C show generalized morbilliform rash during acute phase. Panel D shows residual

hyperpigmentation after stopping anakinra.

concern for an allergic reaction. Upon presentation in the
emergency room, vital signs were significant for tachycardia
(185 beats per minute), tachypnea (40 breaths per minute),
and fever (39°C). Skin examination was remarkable for dif-
fuse morbilliform rash affecting 60% of the total body sur-
face area (BSA) with predilection to the central chest, back,
face, and external ears; the proximal extremities were also
mildly involved (Figure 1, panels A, B, and C). Swollen
hands, edematous face, and external ears, as well as scaling
and xerosis of extensor surfaces were also noted. No lymph-
adenopathy, scleral icterus, or additional abnormalities were
appreciated on physical examination. Laboratory evaluation
showed peripheral eosinophilia (13.2% [normal range =
0%-5%]; absolute eosinophil count = 1716/uL), presence of
atypical lymphocytes (1% [normal range = 0%-10%]), and

elevated interleukin (IL)-18 level (471768 pg/mL [normal
range = 89-540 pg/mL]) while other MAS markers remained
stable (Table 1). Chest X-ray showed chronic lung changes
and atelectasis with bilateral pleural effusions, without new
consolidation.

The diagnosis of definite DRESS/DIHR secondary to
anakinra was made based on a European Registry of Severe
Cutaneous Adverse Reactions to Drugs and Collection of
Biological Samples (RegiSCAR) score of 6 (Table 2).
Infectious causes were excluded. Therapy with intravenous
(IV) methylprednisolone 30 mg/kg IV daily for 3 days was
initiated, with clinical improvement; this was followed by a
prednisolone taper, to be continued after discharge. In addi-
tion, intravenous tocilizumab infusions (12 mg/kg/dose)
every 2 weeks were started in lieu of anakinra; the patient
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Table I. Complete Blood Count, Inflammatory Markers, and Liver Function Studies at During Disease Course.

Second hospital

admission
Laboratory parameter First hospital Second tocilizumab Adenovirus-induced
(units) Normal range admission Day | Day 5 infusion MAS
WBC (10%/uL) 5-15.5 22.1 13.2 14 14.5 10.8
Eosinophils (%) 0-5 0.8 13 5 0 0
Hb (g/dL) 11.5-13.5 8.8 8.9 10 85 10.8
Platelets (10%/uL) 175-525 277 257 468 617 260
CRP (mg/dL) <l 15.3 4.1 0.8 7.8 10.2
ESR (mm/h) 0-15 94 34 9 4?2 57
Ferritin (ng/dL) 10-99 5368 793 466 186 5257
Fibrinogen (mg/dL) 200-400 472 313 231 509 383
LDH (U/dL) 192-321 788 1553 715 686
AST (U/L) 22-55 52 58 52 30 79
ALT (U/L) 11-30 18 10 30 18 36
Albumin (g/dL) 3.5-45 1.7 0.8 2.7 32 2.6

Abbreviations: MAS, macrophage activation syndrome; WBC, white blood cell count; Hb, hemoglobin; CRP, C-reactive protein; ESR, erythrocyte-sedimentation rate; LDH,

lactate dehydrogenase; AST, aspartate aminotransferase; ALT, alanine aminotransferase.

received the first infusion on hospital day 3 (premedicated
with acetaminophen and diphenhydramine) and was subse-
quently discharged.

Twelve days later, the acute component of the rash had
resolved, leaving residual hyperpigmentation (Figure 1,
panel D). His second tocilizumab dose was delayed by 2
weeks. Immediately after starting the second infusion, the
patient developed an anaphylactoid reaction, manifesting as
cyanosis and respiratory distress, requiring intramuscular
epinephrine 0.01 mg/kg, followed by symptom resolution.
Laboratory evaluation at the time demonstrated leukocyto-
sis, thrombocytosis, and elevated inflammatory markers
(Table 1). He received 30 mg/kg of IV methylprednisolone;
enteral cyclosporine 4 mg/kg/dose twice daily was started
and prednisolone was continued. Subcutaneous canakinumab
4 mg/kg/dose every 4 weeks was initiated several weeks later
(delayed due to insurance approval) and well tolerated.

Three months after starting canakinumab, the patient had
an episode of adenovirus-induced MAS after prednisolone
discontinuation; laboratory values at the time are detailed in
Table 1. Concurrently, a chest X-ray and subsequent chest
tomography demonstrated radiologic changes consistent
with sJIA-related interstitial lung disease (Figure 2); no
bronchoalveolar lavage or biopsy performed. Class II human
leukocyte antigen (HLA) testing was performed; HLA-
DRB1*15 was not identified. Oral prednisolone was reintro-
duced, cyclosporine was continued, and tofacitinib (3.2 mg
twice daily) was prescribed in lieu of canakinumab for pul-
monary disease and breakthrough MAS episode while on
this medication. Tofacitinib insurance approval was delayed
by 6 months and digital clubbing appeared in the interim,
without additional respiratory symptoms or oxygen require-
ment. After the start of tofacitinib administration, predniso-
lone was gradually tapered down to 0.5 mg/kg/day and
cyclosporine was continued. Digital clubbing has improved
and the patient remains without respiratory symptoms. He

Table 2. Patient’s RegiSCAR Score Calculation (Based on
Kardaun et al').

Patient’s
Criterion result Score
Fever = 38.5°C Present 0
Enlarged lymph nodes Absent 0
Eosinophilia =1500/pL 2
Atypical lymphocytes Present |
Skin involvement
Body surface area >50% |
Skin rash suggesting DRESS/DIHR Present |
Biopsy suggesting DRESS/DIHR Unknown (not 0
performed)
Organ involvement
Liver Absent 0
Kidney Absent 0
Lung Present |
Muscle/heart Absent 0
Pancreas Absent 0
Other organs Absent 0
Resolution time Less than -1
|5 days
Other potential causes Excluded |
Total Score 6

Abbreviations: RegiSCAR, Registry of Severe Cutaneous Adverse Reac-
tions to Drugs and Collection of Biological Samples; DRESS, drug reaction
with eosinophilia and systemic symptoms; DIHR, drug-induced hypersen-
sitivity reaction.

will continue current therapy pending follow-up chest
tomography 6 months into tofacitinib therapy.

Discussion

Most biologic medications have been associated with local
or generalized hypersensitivity reactions.? Allergic reactions
to multiple biologic agents are anecdotally less common. We
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Figure 2. Chest computed tomography without contrast. (A) Sagittal and (B) coronal views of the chest show interstitial reticulation
and mild bronchiectasis, with patchy ground-glass opacities in a basilar predominance, as well as subpleural cystic changes. Findings were
consistent with systemic juvenile idiopathic arthritis—related interstitial lung disease, superimposed to underlying chronic lung disease of

prematurity and trisomy 21.

present the case of a patient with DRESS/DIHR likely
induced by anakinra, with subsequent development of ana-
phylactoid reaction to tocilizumab, an unusual combination
of both delayed and immediate hypersensitivity reactions to
biologic medications.

The DRESS/DIHR is a unique and rare form of drug reac-
tion often due to the exposure to aromatic anticonvulsants
and sulfonamides. Re-activation of some viral infections,
including human herpes virus (HHV)-6, HHV-7 and Epstein-
Barr virus, has also been incriminated, as well as some medi-
cations.* Immune mechanisms and genetic polymorphism
that affect detoxification of drugs are proposed mechanisms
in the pathogenesis of this condition.* Clinical DRESS/DIHR
typically occurs within 2 to 6 weeks of drug exposure though
earlier occurrence is possible with reexposure. Most patients
will have fever and rash that starts as a morbilliform eruption
and progresses to skin edema. Internal organ involvement,
including respiratory compromise, gastrointestinal symp-
toms, hepatitis, renal failure, bone marrow involvement, and
meningoencephalitis, has been reported in association with
DRESS/DIHR.?

There is a significant overlap between signs and symp-
toms of DRESS/DIHR and of sJIA flare; therefore, distin-
guishing between these 2 entities can be challenging. The
widely accepted RegiSCAR scoring system uses a combina-
tion of biological and laboratory values for validating the
diagnosis of potential cases of DRESS/DIHR as definite,
probable, possible, or no case.! Our patient fell into a definite
case, thus avoiding the need for an invasive procedure
(biopsy) given high degree of suspicion for diagnosis based
on clinical presentation. Although rash, fever and systemic
inflammation are also features of sJIA, the presence of eosin-
ophilia, atypical lymphocytes, and fixed morbilliform (non-
evanescent) rash strongly favored DRESS/DIHR over sJIA

flare. The patient was on multiple antibiotics before the sJTA
diagnosis was made, which could potentially cause DRESS/
DIHR. However, a few weeks had already lapsed before he
developed symptoms of DRESS/DIHR, making anakinra the
most probable culprit, although definitive confirmation of
the causative agent is not feasible.

Anakinra is frequently associated with localized injection
site reactions and less commonly with generalized rash as
side effects.®” In recent years, DRESS/DIHR syndrome has
emerged as a rare potential complication from the use of IL-1
and IL-6 blockers (including anakinra). The presence of
HLA-DRB1*15 alleles has been identified as a potential risk
factor for these hypersensitivity reactions, although the
pathophysiology is not well understood.® Additional factors
are likely implicated, as our patient did not carry this risk
allele. Active disease has been proposed as another possible
risk factor.” However, most patients receiving anakinra have
active systemic inflammation at the time the medication is
started and not all present this complication; thus, larger
samples would be needed to corroborate this assumption. An
interesting feature shared by our case and previous reports by
Polivka et al is the short latency period (less than 2 weeks)
between drug exposure and evolution of DRESS/DIHR syn-
drome; as such, DRESS/DIHR in patients receiving anakinra
should not be ruled out based on timeline alone and high
suspicion should prompt drug discontinuation.

Our patient not only had signs of delayed hypersensitivity
but also had a severe immediate hypersensitivity reaction to
tocilizumab. Tocilizumab has been uncommonly reported to
trigger infusion reactions, including anaphylaxis and ana-
phylactoid reactions.!%!? Patients who are younger, of shorter
stature, underweight, with active disease, and on intermittent
tocilizumab therapy may have a greater predisposition to
experience infusion reactions to subsequent tocilizumab
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infusions.!?!* Several of these were present in our patient at
the time of anaphylactoid reaction to tocilizumab.
Furthermore, he had an elevated IL-18 level at the time of
DRESS/DIHR syndrome diagnosis and start of tocilizumab.
The IL-18 level, a marker of MAS activity, was not mea-
sured when the reaction developed, but high levels would
have been expected based on other abnormal disease markers
at the time. The IL-18 could contribute to create an ideal
environment for the generation of allergen and IgE-mediated
responses, as it interacts with IL-3 to induce mast cell and
basophil activation and promote the production of Th2 cyto-
kines.!> This could play a role in the coexistence of severe
allergic reactions to different biologic agents with separate
mechanisms of action in a patient with active sJIA.
Alternatively, this patient’s anaphylactoid reaction could
have been IgE-independent, as [gG/IgM anti-drug antibodies
against monoclonal antibodies, such as tocilizumab, have
been implicated in the production of anaphylatoxins and
activation of the complement system, mast cell, and baso-
phils, leading to severe immediate hypersensitivity reactions
that mimic IgE-mediated anaphylactic phenomena.'¢!®
However, this appears less likely as the patient had only
received one previous dose of tocilizumab and anti-drug
antibodies tend to develop after multiple exposures.'®

Interestingly, severe lung disease has emerged as a promi-
nent, life-threatening complication in some individuals with
sJIA exposed to IL-1 and IL-6 blockers, especially young
patients with trisomy 21 and history of severe immediate
hypersensitivity reaction to tocilizumab; whether lung dis-
ease is a consequence of sJIA pulmonary involvement or
another manifestation of delayed hypersensitivity to these
drugs remains under study.!*?' Our patient fulfilled all the
aforementioned risk factors for lung disease, and although
severe respiratory compromise was absent at the time of
DRESS/DIHR diagnosis, interstitial lung disease was later
identified. Thus, it is possible that despite apparent good tol-
erance to canakinumab based on the absence of cutaneous
and other systemic manifestations while on this therapy, an
ongoing delayed hypersensitivity reaction to IL-1 blockade
may have played a role in the development of lung disease.
Drug removal has led to improvement of lung involvement
in some patients.?! The outcome in our patient is yet to be
elucidated based on follow-up imaging. Tofacitinib and
cyclosporine have thus far proven to be a safe alternative in
this case.

Conclusion

Despite their reported overall safety, biologic agents have the
potential to cause severe allergic reactions, which may not
manifest immediately after starting therapy. Providers should
remain vigilant to this potential complication from biologic
therapy.
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