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response to biologics were reported. TNF inhibitors
were used without concomitant medications in 50.0%
(6 of 12) of cases, which achieved CR with a mean
resolution period of 12.0 days (range, 4-18 days).
When used concomitantly with corticosteroid (8.3%,
1 of 12), the patient died because of disease severity.
Concomitant intravenous immunoglobulin therapy
(IVIG) was reported in 1 case (8.3%, 1 of 12), which
achieved CR. When used concomitantly with
corticosteroids and IVIG combination (16.7%, 2 of
12), both patients achieved CR. Lastly, 2 cases (16.7%)
achieved CR and PR, respectively, with a combination
of corticosteroids and cyclosporine.

TNF inhibitors were the only biologic treatments
reported for pediatric SJS/TEN. Although children
have a better prognosis than adults with SJS/TEN,
mortality has been reported in up to 16% according
to a nationwide database.2 In the cases reported,
only 1 patient had a fatal outcome associated with
TNF inhibitor treatment.2

The pathogenesis of SJS/TEN is driven by TNF
expression by drug-specific T cells in response to
drug or drug-peptide complexes.3 TNF inhibitors can
halt disease progression by interfering with
pathways that induce epithelial cell death.3 An RCT
comparing the effectiveness of etanercept with that
of corticosteroids in an adult population found
significant decreases in skin healing time,
gastrointestinal hemorrhage incidence, and TNF/
granulysin secretions along with increases in
T-regulatory cell populations.4 There has been
evidence of elevated interleukin-15 levels being
significantly correlated with disease severity and
mortality in SJS/TEN, suggesting another potential
target for biologic treatment.5

This systematic review was limited by small
sample size, reporting bias, exclusion of
noneEnglish-language studies, and low evidence
of included studies, affecting the generalizability of
findings. Further trials specific to pediatric SJS/TEN
treatments are needed.
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Risk of respiratory infection in
patients with plaque psoriasis
To the Editor: Understanding the risk of respiratory
infection in psoriasis and the impact of immunosup-
pressive treatment is important to inform preventive
measures for COVID-19. Therefore, we report data
on respiratory infection in patients with psoriasis
from a study linking an inception cohort1 to
population-based health care registers on outpatient
care, inpatient care (The National Patient Register2),
and prescriptions (The Prescribed Drug Register3).

The Stockholm Psoriasis Cohort enrolled patients
with new-onset psoriasis and population controls,
predominately in Stockholm, Sweden, between 2001
and 2005.1 The study had ethics approval, and
participants provided informed consent (Appendix
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Table I. Patient characteristics* of patients and controls

Controls Mild psoriasis Moderate-to-severe psoriasis

Subjects (n) 835 339 187
Male sex n (%) 482 (42) 189 (44) 99 (47)
Age at index, mean (SD) 45 (15) 43 (16)y 45 (18)
BMI, median (IQR) 24 (22, 27) 25 (22, 27) 25 (22, 29)yz

Current smoking n (%) 155/827 (19) 108/336 (32)yz 83/185 (45)zx

Frequency of alcohol intake n (%)
Never 65/819 (8) 39/331 (12) 38/176 (22)
Once per month 198/819 (24) 73/331 (22) 26/176 (15)
Two to four times per month 317/819 (39) 131/331 (40) 59/176 (34)
Two to three times per week 196/819 (24) 77/331 (23) 38/176 (22)
Four time per week or more 43/819 (5) 11/331 (3) 15/176 (9)

Comorbidity n (%)
Diabetes 18/812 (2) 13/339 (4) 5/187 (3)
Neoplasm 35/810 (4) 17/295 (6) 10/147 (7)
Stroke 6/810 (1) 2/298 (1) 1/147 (1)
Myocardial infarction 17/809 (2) 5/297 (2) 6/147 (4)
Asthma 80/809 (10) 25/295 (8) 17/148 (11)
Hay fever 76/805 (9) 30/293 (10) 10/148 (7)
Thyroid disease 32/807 (4) 22/295 (7)yz 7/145 (5)
Hepatitis 13/806 (2) 5/297 (2) 2/147 (1)
Inflammatory bowel disease 12/809 (1) 3/298 (1) 3/147 (2)

IQR, Interquartile range; SD, standard deviation.

*With the exception of age at indexation, all characteristics were measured at enrolment.
yP\ .05 versus controls.
zStandardized mean difference greater than 0.15 versus controls. Mild psoriasis was defined as PASI below five in the absence of

phototherapy and systemics, and moderate-to-severe psoriasis was defined as PASI above five or treatment with phototherapy and

systemics.
xP\ .001 versus controls.
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Fig 1. Cumulative incidence of respiratory infection defined as a diagnosis in
specialist outpatient care for controls, patients with mild disease at onset, and patients with
moderate- to-severe disease at onset.
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1 for information on the study; available at https://
data.mendeley.com/datasets/vh2k3nvsn9/1).

For the analyses at hand, the exposures were
mild and moderate-to-severe plaque psoriasis. In a
separate analysis, immunosuppressive treatment for
psoriasis as observed in the Prescribed Drug Register
was a time-dependent exposure. The outcomes in
the study were the first respiratory infection after
onset from the National Patient Register; and
prescriptions of antibiotics and antivirals used to
treat respiratory infection from the Prescribed Drug
Register (see Supplementary Table I (Table S2.1).
Supplementary Table II (Table S2.2), and
Supplementary Table III (Table S2.3); available at
https://data.mendeley.com/datasets/vh2k3nvsn9/1).
Covariates comprised sex, age, and characteristics
associated with both respiratory infections and
psoriasis for which the standardized mean difference
between groups exceeded 0.15.

Patients with mild and moderate-to-severe
psoriasis were compared with controls. Cox
Proportional Hazard models4 were used to compare
time to first diagnosis, and negative binomial
regression models5 were used to compare the
incidence of prescriptions between groups. We also
compared the incidence of prescriptions of
antibiotics and antivirals for respiratory infections
when patients were treated with immunosuppres-
sive treatment compared with when they were not.

In total, 339 patients with mild plaque psoriasis,
187 patients with moderate-to-severe plaque psoria-
sis, and 835 controls were included. Among the 526
patients, 121 were treated with immunosuppressants.
Baseline characteristics are presented in Table I.

The cumulative incidence of respiratory infection
is presented in Fig 1. Follow-up and incidence
are presented Supplementary Table 4 (Table S3.1;
available at https://data.mendeley.com/datasets/
vh2k3nvsn9/1). In multivariable analyses psoriasis
was associated with increased risk of inpatient or
specialist outpatient diagnosed respiratory infection:
hazard ratios of 2.0 (95%confidence interval [CI], 1.1-
3.6) for patients with mild disease; and 2.5 (95% CI,
1.3-4.9) for patients with moderate-to-severe dis-
ease. In multivariable analysis of prescriptions, mild
disease was associated with an incidence rate ratio of
1.3 (95% CI, 1.1-1.5) and moderate-to-severe disease
with an incidence rate ratio of 1.5 (95% CI, 1.2-1.9).

The 121 patients treated with immuno-
suppressants were on average exposed to
immunosuppressants for 3.1 years and unexposed
to immunosuppressants for 5.4 years. The
incidence of infection per person-year on and off
immunosuppressive treatment was estimated at
0.31 and 0.29, respectively (P ¼ .31).
Psoriasis is associated with increased risk of
respiratory infection independently of known risk
factors for infection, with moderate-to-severe
psoriasis conferring higher risk than mild psoriasis.
Immunosuppressive treatment did not further
increase the risk for respiratory infection. These
findings can inform risk mitigation strategies and
preventive efforts for patients with psoriasis during
the COVID-19 pandemic. Limitations include data on
infections not coming to clinical attention and
generalizability.
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