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Abstract

Recent evidence has emerged concerning delayed cutaneous hypersensitivity reactions

after infliximab or adalimumab applications in patients with coronavirus disease

2019 (COVID‐19). A few real‐world studies compared the events, clinical features, and

prognosis of infliximab‐ or adalimumab‐related delayed cutaneous hypersensitivity

reactions in COVID‐19 patients. Disproportionality analysis and Bayesian analysis were

utilized to determine the suspected adverse events of delayed cutaneous hyper-

sensitivity reactions after infliximab or adalimumab use based on the Food and Drug

Administration's Adverse Event Reporting Systems (FAERS) from May 2020 to

December 2021. Additionally, the times to onset and fatality rates of delayed cutaneous

hypersensitivity reactions following infliximab or adalimumab were compared. In total,

475 reports of delayed cutaneous hypersensitivity reactions were associated with

infliximab or adalimumab. Females were affected almost twice more than males. Among

the two therapies, infliximab had the highest association with delayed cutaneous

hypersensitivity reactions based on the highest reporting odds ratio (2.14, 95% two‐

sided confidence interval [CI] = 1.2–3.81), proportional reporting ratio (1.95, χ2 = 7.03),

and empirical Bayesian geometric mean (1.94, 95% one‐sided CI = 1.2). Infliximab‐

related delayed cutaneous hypersensitivity reactions had earlier onset (0 [interquartile

range (IQR): 0–0] days vs. 166.5 (IQR: 18–889.5) days, p < 0.05), while adalimumab‐

related delayed cutaneous hypersensitivity reactions have higher fatality rate (0.44% vs.

0.00%). Based on the FAERS database, we profiled delayed cutaneous hypersensitivity

reactions related to infliximab or adalimumab application in patients with COVID‐19

with more points of occurrences, clinical characteristics, and prognosis.
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1 | INTRODUCTION

Coronavirus disease 2019 (COVID‐19) is a viral replication disorder

associated with a host inflammatory response.1 A worldwide effort

has been made to develop specific severe acute respiratory

syndrome coronavirus 2 (SARS‐CoV‐2) antiviral drugs to reduce

mortality and constrain COVID‐19‐related damage although the

pathogenesis of COVID‐19 remains unknown.2 From a pathogenesis

standpoint, COVID‐19 infection generally elicits a vigorous immune

response that is important for viral clearance, involving both innate

and adaptive immunities.1 Thus, addressing the immune response

with immunomodulatory agents may be an important avenue for

investigation. Immune modulators potentially inhibit cytokines and

treat cytokine storms.3 Some specialists reported associations

between severe COVID‐19 cases and increased tumor necrosis

factor (TNF)‐α levels.4 Anti‐TNF‐α therapy is an established therapy

for several rheumatological clutters, which was proposed as a

conceivable COVID‐19 treatment.5 The use of currently available

therapeutic agents (including monoclonal antibodies) was applied to

novel indications (such as the cytokine storm treatment during

COVID‐19), including a chimeric monoclonal antibody (infliximab),

two human monoclonal antibodies (adalimumab and golimumab), a

fragment of a human monoclonal antibody (certolizumab pegol), and

a human fusion protein (etanercept).6 However, among the potential

therapeutic medicine to reduce COVID‐19 inflammation, such as

monoclonal antibodies, peptides, vaccines, small‐molecule drugs, and

interferon,7 only a few drugs, such as anti‐TNF‐α therapy (infliximab

and adalimumab), Janus kinase inhibitors (baricitinib)8 are possibly

compelling and widely available, with a complete safety profile.9

TNF‐α is a cytokine that plays a key role in nearly all intense

inflammatory responses, as a particular immune modulator, by

inducing oxidative stress and inflammation.10 Anti‐TNF‐α therapy

has been administered for >20 years in severe immune‐mediated

inflammatory disorders.6 Immune reaction enhancement is accompa-

nied by unique or even unknown side effects due to its unique

mechanism of action. Infliximab and adalimumab are TNF‐α inhibitors

that are currently food and drug administration (FDA)‐approved for

the treatment of psoriasis, rheumatoid arthritis, inflammatory bowel

disease, or ankylosing spondylitis. The two are slightly different in

structure. Infliximab is a chimeric human/murine immunoglobulin (Ig)

G1 monoclonal antibody that actuates the human anti‐infliximab

antibody generation.11 Adalimumab is a recombinant fully human

IgG1 monoclonal antibody that inhibits the interaction of this

inflammatory cytokine with TNF receptors on the p55 and p75 cell

surface by binding to TNF‐α,12 adalimumab was reported to suppress

C‐reactive protein, interleukin (IL)‐6, and matrix metalloproteinases

(MMP‐1 and MMP‐3) by tissue remodeling and matrix destruction.13

Available data and evidence revealed that adalimumab has important

restorative therapeutic potential in terms of overseeing COVID‐19

pneumonia. A previous study reported that reducing MMP activities

can effectively control COVID‐19‐related tissue damage.14 Their

effectiveness, wide accessibility, various dosage forms, and security

profile make anti‐TNF‐α antibodies a promising therapeutic choice to

relieve COVID‐19 inflammation.12 The clinical and cytokine informa-

tion demonstrates that infliximab may rapidly abrogate pathological

inflammatory signaling to facilitate clinical recuperation in severe and

critical COVID‐19. A variety of accompanying symptoms may occur

after the corresponding treatment, such as excessive immune

response phenomenon, mild epidermal damage, eczema, and so

forth, although the use of these drugs is generally considered to have

few side effects with tolerability.15 The present study revealed some

cases of delayed cutaneous hypersensitivity reactions in patients

with COVID‐19 treated with adalimumab and infliximab, including

focal vacuolar alteration at the dermal–epidermal junction, a diffuse,

scaly erythematous eruption with morbilliform and pityriasis‐rosea‐

like features, pruritic pityriasis rosea‐like eruption, rash, urticarial

lesions, and so forth.

The FDA label for infliximab and adalimumab described several

risks and adverse reactions.15–17 Notably, infliximab or adalimumab

was associated with a heterogeneous range of cutaneous and

extracutaneous adverse events. Cutaneous antagonistic occasions

may develop in some patients treated with infliximab and adalimu-

mab, with xerosis cutis, eczema, psoriasis, palmoplantar pustulosis,

cutaneous infections, alopecia, and skin cancer as most habitually

encountered, typically months to years after the treatment

initiation.18

DAEs are a current clinical concern, and knowledge of skin

security profiles after infliximab or adalimumab use in patients with

COVID‐19 remains limited in real‐world clinical practice. The safety

evidence of these drugs primarily comes from the drug inserts, and

their safety differences in the real world remain unknown. Therefore,

this study aimed to assess and compare the relationship between

infliximab or adalimumab and cutaneous allergic reactions in an

expansive population by investigating the FDA Adverse Event

Reporting System (FAERS) until recently, to supply a reference for

clinicians to keep pace with the new data and identify and process

them in early clinical stage. Further, this study examined the time to

onset and fatality and hospitalization rates for delayed cutaneous

hypersensitivity reactions of infliximab or adalimumab. Data mining

techniques were used in this study to identify and analyze the signals

of postmarketing adverse event reports in the FAERS and distinguish

potential high‐risk safety.

2 | MATERIALS AND METHODS

2.1 | Data source

Publicly available data from the FAERS database from May 2020 to

December 2021 were retrospectively analyzed. This study selected

the most recent data available because adalimumab and infliximab

were introduced for COVID‐19 treatment in February 2020. The

duplicate records were removed according to FDA's recommenda-

tions, the latest FDA_DT was selected when the case identification

(ID) was the same, and the higher primary ID was selected when the

case ID and FDA_DT were the same, thereby reducing the number to
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3548 (Figure 1). Finally, 14 cases of delayed cutaneous hyper-

sensitivity reactions caused by infliximab as a suspected drug were

identified, as well as 461 cases caused by adalimumab therapy. This

study determined the number of reported adverse drug events

(ADEs) described as delayed cutaneous hypersensitivity reactions

each year, as well as medication (drugs) and administration informa-

tion (demonstrations). The distribution of serious ADE reports was

determined by demographic patient outcomes (OUTC) and demogra-

phy (DEMO). This study identified and sequenced the source

(consumer, medical professional, or others) of these serious ADE

reports, OUTC, and the main suspect drug causing serious ADE

(death, disability, and other serious consequences).

2.2 | Adverse event and drug ID

Delayed cutaneous hypersensitivity reactions are based on the

Preferred Term of the Medical Dictionary of Regulatory Activities

(MedDRA, version 24.0), and this study focused on adverse effects

following the use of monoclonal antibodies for COVID‐19 treatment.

This study examined infliximab and adalimumab according to the

COVID‐19 treatment guidelines and hypothesized that delayed

cutaneous hypersensitivity reactions was associated with these

therapies, using the terminology in the REAC document “DRUG

REACTION WITH EOSINOPHILIA AND SYSTEMIC SYMPTOMS,

DRESS SYNDROME, HYPERSENSITIVE SYNDROME, HYPER-

SENSITIVITY SYNDROME, DAPSONE SYNDROME, DRUG‐

INDUCED HYPERSENSITIVITY SYNDROME, DRUG RASH WITH

EOSINOPHILIA AND SYSTEMIC SYMPTOMS, WILSON‐BROCQ'S

DISEASE, ERYTHRODERMA, GENERALIZED EXFOLIATIVE DERMA-

TITIS, SUBACUTE GENERALIZED EXFOLIATIVE DERMATITIS,

CHRONIC EXFOLIATIVE DERMATITIS, DERMATITIS EXFOLIATIVE

GENERALIZED, GENERALIZED EXFOLIATIVE DERMATITIS,

CHRONIC GENERALIZED EXFOLIATIVE DERMATITIS, SUBACUTE

GENERALIZED EXFOLIATIVE DERMATITIS, LYELL SYNDROME,

LYELL'S SYNDROME, NECROLYSIS EPIDERMAL, TEN, DRUG

ERUPTION LYELL SYNDROME TYPE, LYELL'S DISEASE, EPIDER-

MAL NECROLYSIS, NECROLYSIS EPIDERMAL TOXIC (LYELL TYPE),

SYNDROME STEVENS JOHNSON, STEVENS JOHNSON SYN-

DROME, TOXIC EPITHELIOLYSIS, STEVENS JOHNSON REACTION,

PHOTOINDUCED STEVENS JOHNSON SYNDROME, STEVENS

JOHNSON TYPE REACTION, TOXIC RESPIRATORY EPITHELIOLY-

SIS.” Micromedex® (Index Nominum) was used as a dictionary during

the data mining to select generic and brand names of infliximab and

adalimumab.

2.3 | Data mining

Disproportionality and Bayesian analyses were used for statistical

analysis to identify the association between infliximab or adalimumab

and adverse events. This study applied the reporting odds ratio

(ROR), the proportional reporting ratio (PRR), the Bayesian confi-

dence propagation neural network, and the multi‐item gamma

Poisson shrinker algorithms to analyze the four adverse events that

were extracted when at least one of the metrics met the criteria.

Moreover, the time to onset of delayed cutaneous hyper-

sensitivity with infliximab or adalimumab in COVID‐19 treatment

was estimated; the time interval between the date of onset of the

adverse event and the date of drug initiation was defined; and

erroneously entered (Reports with EVENT_DT earlier than

START_DT) or inaccurate date entries were excluded. Additionally,

this study analyzed the reports of fatal events in patients with

COVID‐19 due to delayed cutaneous hypersensitivity, which were

calculated by dividing the number of fatal events by the total number

of infliximab‐ or adalimumab‐related delayed cutaneous hyper-

sensitivity events.

2.4 | Statistical analysis

Clinical characteristics of patients with delayed cutaneous hyper-

sensitivity associated with the drugs (infliximab or adalimumab) for

COVID‐19 were summarized using descriptive analysis; these data

were collected from the FAERS database. The time to onset of

infliximab‐ and adalimumab‐associated delayed cutaneous

hypersensitivity were compared using a nonparametric test

(Mann–Whitney U test). Pearson's χ2 test or Fisher's exact test was

used to compare hospitalization and fatality rates due to infliximab‐

or adalimumab‐associated delayed cutaneous hypersensitivity in

patients with COVID‐19. Statistical significance was determined with

95% confidence intervals (CI) at p < 0.05. All data mining and

statistical analyses were performed using GraphPad Prism 9

(GraphPad Software).

F IGURE 1 Flow diagram of the study population.
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3 | RESULTS

3.1 | Descriptive analysis

This study retrospectively analyzed 3548 adverse events related to

delayed cutaneous hypersensitivity in monoclonal antibody utili-

zation for COVID‐19 treatment in the FAERS database from May

2020 to December 2021. Additionally, 14 reports with suspected

infliximab‐related delayed cutaneous hypersensitivity were

included, as well as 461 reports with adalimumab‐related delayed

cutaneous hypersensitivity. Table 1 summarizes the clinical

features of these cases which are concentrated in 2021. Of the

adverse reactions related to delayed cutaneous hypersensitivity

reported by these two monoclonal antibodies (infliximab and

adalimumab) for COVID‐19 treatment, >90% were from patients in

North America, including infliximab in 92.86% and adalimumab in

96.1%, followed by 3.69% of cases on adalimumab‐related delayed

cutaneous hypersensitivity from South America and 0.21% from

Europe. Moreover, 7.14% of infliximab‐related delayed cutaneous

hypersensitivity cases were reported from Europe, excluding

unknown data. Additionally, adalimumab has more reports of

delayed cutaneous hypersensitivity than infliximab, mainly among

18–85 years old and most common 45–64 years old (23.86%),

whereas infliximab is noted in 65–74 years old (7.14%). Further,

the adverse reactions of the two drugs were almost twice higher in

females than in males (infliximab‐female vs. adalimumab‐male,

14.29% vs. 7.14%, p < 0.05 adalimumab‐female vs. adalimumab‐

male, 64.43% vs. 35.14%, p < 0.05). Adalimumab‐related cases

were mainly uploaded by consumers (96.53%), and infliximab‐

related cases were uploaded by consumers (21.42%) and

physicians (14.29%). This may be because adalimumab is usually

self‐administered while infliximab is a hospital‐based therapy.

3.2 | Disproportionality analysis and Bayesian
analysis

This study focused on infliximab or adalimumab following the

COVID‐19 treatment. The two COVID‐19 treatment drugs were

detected to relate to atopic dermatitis based on the four algorithm

criteria. Table 2 shows the results. Notably, infliximab was more

strongly associated with delayed cutaneous hypersensitivity than

adalimumab due to its higher ROR, PRR, and empirical Bayesian

geometric mean (EBGM). Additionally, the association of adalimumab

TABLE 1 Clinical characteristics of patients with infliximab or
adalimumab‐associated delayed cutaneous hypersensitivity in
patients with COVID‐19 collected from the FAERS database.

Reports (N, %)
Characteristics Infliximab Adalimumab

Patient age (year)

<18 0 (0.00) 0 (0.00)

18–44 0 (0.00) 37 (8.02)

45–64 0 (0.00) 110 (23.86)

65–74 1 (7.14) 98 (21.26)

75–84 0 (0.00) 21 (4.56)

≥85 0 (0.00) 3 (0.65)

Unknown 13 (92.86) 192 (41.65)

Patient gender

Female 2 (14.29) 297 (64.43)

Male 1 (7.14) 162 (35.14)

Unknown 11 (78.57) 2 (0.43)

Year

2020 0 (0.00) 0 (0.00)

2021 14 (100.00) 461 (100.00)

Area

Africa 0 (0.00) 0 (0.00)

Asian 0 (0.00) 0 (0.00)

Europe 1 (7.14) 1 (0.22)

North America 13 (92.86) 443 (96.10)

Oceania 0 (0.00) 0 (0.00)

South America 0 (0.00) 17 (3.69)

Unknown 0 (0.00) 0 (0.00)

Reporters

Consumer 3 (21.43) 445 (96.53)

Pharmacist 0 (0.00) 0 (0.00)

Physician 2 (14.29) 7 (1.52)

Unknown 9 (64.29) 9 (1.95)

Mean weight

Weight (kg) 101.00 83.93

Abbreviations: COVID‐19, coronavirus disease 2019; FEARS, Food and
Drug Administration's Adverse Event Reporting Systems.

TABLE 2 Disproportionality analysis
and Bayesian analysis.

N ROR PRR IC EBGM
Drug (95% two‐sided CI) (χ2) (IC025) (EBGM05)

Infliximab 14 2.14 (1.2, 3.81) 1.95 (7.03) 0.96 (0.54) 1.94 (1.2)

Adalimumab ABC 1.66 (1.49, 1.84) 1.57 (91.54) 0.58 (0.52) 1.5 (1.37)

Abbreviations: CI, confidence interval; EBGM, empirical Bayesian geometric mean; PRR, proportional
reporting ratio; ROR, reporting odds ratio.
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with delayed cutaneous hypersensitivity was deemed statistically

significant.

3.3 | Time to onset of infliximab‐ or adalimumab‐
associated delayed cutaneous hypersensitivity

Figure 2 described the time to onset of delayed cutaneous

hypersensitivity following infliximab or adalimumab therapy initiation

for COVID‐19. Data revealed that infliximab‐related delayed cutane-

ous hypersensitivity accounted for 83.33% in 0–30 days and 16.67%

in 180–210 days, and adalimumab‐related delayed cutaneous

hypersensitivity accounted for 31.82% in 0–30 days, and the others

were evenly reported in the remaining stages, with a median of 166.5

days (interquartile range [IQR]: 18–889.5). Adalimumab at 40mg was

given as a single subcutaneous injection19 and infliximab at 5/mg/kg

body weight was given as a single subcutaneous injection according

to the usual regimen of drug treatment.20 Notably, delayed

cutaneous hypersensitivity may occur after the first infliximab dosage

for COVID‐19 treatment, whereas adalimumab showed a small peak

after the first dose and more extensive distribution, which may be

related to the different drug structure. A statistically significant

difference was found in the time to onset associated with delayed

cutaneous hypersensitivity for COVID‐19 treatment in infliximab or

adalimumab (Mann–Whitney U test, p < 0.05).

3.4 | Fatality due to infliximab‐ or adalimumab‐
associated delayed cutaneous hypersensitivity

This study assessed the fatality rate due to toxic dermatitis after

infliximab or adalimumab regimens to determine the prognosis of

toxic dermatitis after using infliximab or adalimumab in COVID‐19

treatment. Figure 3 shows the results. The two‐drug regimens

revealed few adverse outcomes, with a 0.04% of death for

adalimumab‐related delayed cutaneous hypersensitivity. No signifi-

cant difference was found between adalimumab‐ or infliximab‐

related delayed cutaneous hypersensitivity mortality rates.

4 | DISCUSSION

This study compared the associations, timing, and prognosis of

delayed cutaneous hypersensitivity in patients with COVID‐19 after

using infliximab or adalimumab in real‐world practice based on

the FAERS pharmacovigilance database. Study findings revealed the

association between infliximab and adalimumab and the adverse

event of delayed cutaneous hypersensitivity. Moreover, the diverse

characteristics across the therapy were determined.

This study based on the FAERS database revealed the generally

incremental reports of delayed cutaneous hypersensitivity in patients

with COVID‐19 over time, especially in 2021. Additionally, data

indicated that infliximab‐ or adalimumab‐associated delayed cutane-

ous hypersensitivity affected females twice more than males because

the higher risk of autoimmune diseases that females carry should be

noted.21 Infliximab and adalimumab demonstrate efficacy in inducing

remission and maintaining numerous chronic inflammatory condi-

tions. Immune‐related adverse reactions of delayed cutaneous

hypersensitivity22,23 colitis, pneumonitis, hepatitis, and endocrinopa-

thies will occur with the increasing number of patients receiving

infliximab or adalimumab. Hence, the physician must consider these

potential problems. Cutaneous eruptions complicating treatment

with infliximab or adalimumab are common. Additionally, the

interference with the physiological function of the target protein

may lead to loss of peripheral tolerance and a subsequent unleashing

of the immune system on immune cells, leading to unintended tissue

damage, although with desirable antivirus effects of immunothera-

pies.24 This tissue damage can affect nearly every organ system,

mostly the dermatologic, gastrointestinal, endocrine, and pulmonary

systems. The binding of SARS‐CoV‐2 to angiotensin‐converting

F IGURE 2 Time to onset of delayed cutaneous hypersensitivity
following infliximab or adalimumab therapy.

F IGURE 3 The number of reports and fatality rate for delayed
cutaneous hypersensitivity following infliximab or adalimumab
therapy.
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enzyme‐2 induces TNF‐α‐converting enzyme‐dependent shedding of

the angiotensin‐converting enzyme‐2 ectodomain, which then facili-

tates viral entry and causes tissue damage through TNF‐α

production.25

This study compared the association of delayed cutaneous

hypersensitivity among infliximab or adalimumab application in

patients with COVID‐19. The results revealed higher hazard ratio

(ROR = 2.14, 95% two‐sided CI = 1.2–3.81), PRR (PRR = 1.95,

χ2 = 7.03), and EBGM (EBGM= 1.94, 95% one‐sided CI = 1.2) of

delayed cutaneous hypersensitivity in infliximab than in adalimumab.

Infliximab, as a monotherapy, is the most immunogenic of the two

drugs, confirming that chimeric antibodies are generally more

immunogenic than humanized or human antibodies.26 Some scien-

tists started using infliximab in large quantities to treat immune

diseases in the early 2000s and noticed significant skin‐related side

effects in a large number of patients.27 Additionally, previous studies

revealed that TNF‐α inhibition induces cutaneous IFN‐α overexpres-

sion, which results in desquamative skin reactions.28,29 TNF‐α

antagonists induce cytokine imbalance, and excessive inhibition of

TNF‐α, particularly in predisposed subjects, may induce a locally

increased IFN‐α and T‐cell migration via IL‐15 by the skin.30,31

Additionally, the present study indicated that infliximab‐ or

adalimumab‐related delayed cutaneous hypersensitivity was mainly

detected in middle‐aged and elderly patients. The use of infliximab

revealed a significance in age difference at onset (50.33% in

≥45 years vs. 8.02% in <45 years). Moreover, the use of adalimumab

has an obvious difference (7.14% in ≥45 years vs. 0.00% in

<45 years). Unfortunately, age information for most patients is

unavailable. Hence, controlling confounding factors, such as age, is

difficult in this study because of the FAERS database limitation.

Therefore, the association of these characteristics of infliximab and

adalimumab with delayed cutaneous hypersensitivity in patients with

COVID‐19 needs further confirmation.

Moreover, the median time to onset of delayed cutaneous

hypersensitivity effects is 0 (IQR: 0–0) and 166.5 (IQR: 18–889.5)

days in infliximab and adalimumab, respectively. The varied predomi-

nance in the average onset times among the use of infliximab and

adalimumab suggests that individualized monitoring strategies can be

performed after the therapy administration. For example, skin

reactions should be considered shortly after applying infliximab,

while the necessity of long‐term adalimumab usage should be

regularly evaluated to avoid possible harm. However, delayed

cutaneous hypersensitivity associated with infliximab and adalimu-

mab has similar severity. Delayed cutaneous hypersensitivity had no

poor outcomes, and only approximately a few cases (0.00%–0.44%)

resulted in death between the two therapies.

Infliximab and adalimumab have valuable therapeutic potential in

managing COVID‐19 pneumonia according to the existing data and

evidence, but patients with unfortunate outcomes remained.19,32

Moreover, evaluating delayed cutaneous hypersensitivity in patients

with COVID‐19 on infliximab or adalimumab is challenging, unusual,

and mostly nonspecific, and thus easily overlooked.33–35 Data on the

use of adalimumab and infliximab in children with COVID‐19 are

lacking in the present data; however, Giulia D'Arcangelo et al.

collected 209 suspected and confirmed COVID‐19 cases and

included 185 children, of which 149 received infliximab and 88

received adalimumab, and 4 of them were COVID‐19 cases with a

very mild course.36,37 Additionally, delayed cutaneous hyper-

sensitivity related to adalimumab and infliximab treatment was

reported in children. In addition, pediatricians should consider

whether skin allergies in a child with COVID‐19 could have been

caused by treatment with adalimumab or infliximab. Recent studies

revealed that many patients who receive the COVID‐19 vaccine

develop delayed skin hypersensitivity reactions,38 such as those after

adalimumab and infliximab treatment, which are difficult to distin-

guish. The present data on adverse effects of adalimumab and

infliximab in patients with COVID‐19 alone are a good reminder to

patients who receive both mabs and vaccines that their adverse

effects are caused by the vaccine, the mabs, or both. Finally, this

study aimed to provide a reference for physicians and patients by

assessing the adverse effects of COVID‐19 medications based on the

data from the FAERS database.

5 | CONCLUSION

This present study identified signals for delayed cutaneous hyper-

sensitivity after infliximab or adalimumab use with COVID‐19 in real‐

world practice based on the FAERS database. This study revealed the

association between infliximab and adalimumab and delayed cutane-

ous hypersensitivity in patients with COVID‐19. Moreover, a

significant difference in the time of delayed cutaneous hyper-

sensitivity onset after infliximab and adalimumab is notable; thus,

awareness should be raised for some immediate occurrences after

the initial administration of infliximab or adalimumab. Additionally,

female patients with COVID‐19 may be more sensitive to infliximab‐

or adalimumab‐associated delayed cutaneous hypersensitivity.

Therefore, caution must be considered, and the adverse reactions

must be distinguished as induced using a monoclonal antibody for

COVID‐19, which is conducive to rational drug use and treatment.

The study results are useful for future pharmacovigilance research on

children, and other studies are encouraged to explore the hypotheses

derived from this study.
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