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Pityriasis rosea (PR) is a distinctive skin rash that primarily a� ects 
young adults, with an acute, usually self-limiting course, yet 
unclear etiopathogenesis1. Among multiple suggested etiological 

factors, infectious agents are accused, particularly viruses.2 The role of 
HHV6 was � rst suggested in 1997,3 but since then, no de� nite data has 
emerged. With the emergence of the SARS-CoV-2 (COVID-19) pandemic, 
pityriasiform eruptions have been observed and the possible viral role 
was once again proposed.4 Some cases were also linked to COVID-19 
vaccination.5

Interleukin 36 (IL-36) is a proin� ammatory cytokine that is thought to 
coordinate innate and adaptive immune responses. IL-36 receptor agonists 
stimulate the e�  ux of pro-in� ammatory mediators such as cytokines and 
chemokines in keratinocytes, and phagocytic cells.6 Disturbed expression 
of IL-36 was suggested in in� ammatory dermatoses, with psoriasis being 
the most abundantly studied condition.7 A crucial role of IL-36 was also 
reported in microbial diseases, in both in-vivo and in-vitro laboratory work 
various bacteria and fungi were able to induce IL-36 cytokines in lung 
tissue. Viral infections can also alter serum IL-36 levels.8–10

Growing evidence suggests that IL-36 may be considered a double-
edged sword that defends and clear pathogens while amplifying an 
immune reaction that causes marked tissue damage.11 SARS-CoV-2 
infection in endothelial cells is capable of triggering IL-36 e�  ux, resulting 
in leukocyte in� ltration, which may be -in part- responsible for skin 
symptoms reported in COVID-19 patients.12 We investigated levels of 

IL-36 in sera of patients with PR in order to elucidate the etiological and 
pathological pathway of the disease and contribute more information to 
the possible link with COVID-19 infection, if any.

METHODS
This case control study included 40 patients clinically diagnosed with 

typical PR with varying degrees of severity and 40 healthy age- and 
sex-matched participants as a control group. Subjects were selected from 
those attending the Outpatient Clinic of the Dermatology, Venereology 
and Andrology Department, Benha University Hospital within six months 
during the period from September 2021 to March 2022. The local 
ethical committee approved the scheme of this study (MS: 30-2-2020) 
in accordance with the Helsinki Declaration. Informed consents were 
obtained from participating subjects.

Participants with other dermatological conditions or psychiatric 
disorders were excluded from the study. Detailed clinical history was 
obtained from each patient, including history of PR rash, systemic 
illnesses, and medications. Thorough general and dermatological 
examination was performed. Severity of PR was evaluated using Pityriasis 
Rosea Severity Score (PRSS) which was developed based on the Psoriasis 
Area Severity Score (PASI).13

Pruritus was evaluated by each patient on the 12- Item Pruritus Severity 
Scale (12- PSS) developed by Reich and colleagues.14 The scale utilizes 12 
questions with score ranged from 3 to 22 points. A score of 3 to 6 points 
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denoted mild pruritus, 7 to 11 for moderate 
pruritus, and severe pruritus was considered at a 
score of 12 to 22 points.

Laboratory investigations. A 5-mL blood 
sample was obtained from each subject by 
venipuncture. A 1.5-hour solid phase IL-36 ELISA 
kit (Human Interleukin 36 ELISA Kit, Catalog 
# MBS755062) designed for the quantitative 
determination of human IL-36 was used 
according to the manufacture instructions.

Statistical analysis. Data were collected, 
revised, coded, and introduced into the IBM 

SPSS version 20 of Statistical Package for Social 
Science (SPSS Inc., Chicago, Illinois).  The Chi-
square test was utilized to compare two groups 
with qualitative data, and the Fisher exact test 
was used instead when the expected count in 
any cell was less than � ve. The Independent 
t-test was used to compare two independent 
groups with quantitative data and parametric 
distribution. The con� dence interval was set to 
95%, and the acceptable margin of error was 
set to 5%. As a result, the p-value was deemed 
signi� cant when p≤0.05.

RESULTS
The mean age of patient group (n=40) was 

24.35±6.04 years, and of control group (n=40) 
was 23.35±5.42 years. Forty percent (n=16) 
of patients were females, while 45 percent 
of control subjects were females. Patient and 
control subjects were age- and sex- matched 
(P= 0.438 and 0.651 respectively). Respiratory 
tract infection was reported as a precipitating 
factor in 45 percent (n=14) of patients, 
wearing new clothes in 30 percent (n= 12), 
psychological factors in 20 percent (n=8), 
pregnancy in 10 percent (n= 4) and following 
insect bite in 5 percent (n=2) of patients. 
Similar attacks were reported in 60 percent 
(n=24) of patients, while family history was 
positive only in two cases (5%).

All patients (n= 40) reported sudden onset. 
There were 22 (55.0%) patients with regressive 
course, 10 (25.0%) patients with stationary 
course, and there were eight (20.0%) patients 
with progressive course.

The site of herald patches was back and thigh 
(20%), trunk (10%) and 5 percent for each of 
the following: abdomen, below knee, chest, 
face, knee, loin, neck, and upper limb. The mean 
size of patches were 3.62±0.81cm. The duration 
between herald patch and emergence of 
generalized eruption ranged from 7 to 16 days 
(mean 10.90 ±2.71 days). The mean PRSS was 
20.98±8.08.

 Pruritus severity was mild in half of the 
patients (n= 20), moderate in 5 percent of 
patients (n= 2), severe in 5 percent (n= 2), 
while 40 percent of patients (n=16) reported no 
itching. Two patients (5.0%) reported history of 
COVID-19 infection prior to skin rash, and two 
patients (5.0%) reported appearance of rash 
following COVID-19 vaccination. 

A signi� cantly higher serum level of IL-36 
was found in PR patients (30.36±12.35) pg/
mL compared to control subjects (18.76±10.24) 
pg/mL (P=0.003) (Figure 1). Serum IL-36 
correlates positively with the duration between 
herald patch appearance and the emergence of 
generalized eruption (r=0.838, P=0.000), and 
the PRSS (r=627, P=0.003) (Figure 2), while no 
signi� cant correlation was demonstrated with 
age of patients (r= 0.299, P=0.201) or size of 
herald patch (r=0.046, P=0.857).

Among other clinical variables, IL-36 
failed to show signi� cant relation to sex of 
patients, family history of PR, similar episodes, 

TABLE 1. Serum level of IL-36 in relation to sex, family history of pityriasis rosea, similar episodes, precipitating factors, 
course, pruritus severity, history of COVID-19 infection or vaccination.

CHARACTERISTIC 
IL-36

TEST VALUE P-VALUE
MEAN±SD RANGE

Sex
Female 29.36±7.88 8.67–32.03

7.685 0.058
Male 36.36±11.23 16.51–46.85

Family History
No 29.59±12.19 8.67–46.85

1.517 0.234
Yes 45±0 45–45

Similar Episodes

No 32.43±12.79 15.52–46.85
0.834 0.373

Yes 27.26±11.8 8.67–46

Precipitating Factors
After respiratory tract 
infection

28.45±12.35 16.51–45

2.115* 0.129
Wearing new clothes 29.08±11.35 15.52–46

Psychogenic factors 39.23±8.32 32.03–46.85

Pregnancy 15.32±9.41 8.67–21.98

Insect bite 46±0 46–46

Course

Regressive 28.59±13.43 8.67–46

0.255* 0.778
Stationary 31.69±11.08 15.52–46.85

Progressive 33.57±13.2 21.98–45
Rounded with

 peripheral scales
23±12.41 8.67–46

Pruritus severity

Mild 27.11±12.24 8.67–45

1.253* 0.324
Moderate 46±0 46–46
Severe 19.95±0 19.95–19.95
No 33.78±11.96 16.9–46.85

History of COVID-19 Infection
Yes 32.66±11.79 8.67–46.58

3.145* 0.000 (HS)
No 17.33±2.08 15.52–19.95

History of COVID-19 vaccination
Yes 29.59±12.19 8.67–46.85

1.517 0.234
No 45±0 45–45

P-value <0.05: Signi� cant (S); P-value <0.01: highly signi� cant (HS); *:Chi-square test, :Independent t-test
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precipitating factors, course, or pruritus severity. 
A signi� cantly higher serum level was detected 
in PR patients with history of COVID-19 infection 
(32.66±11.79) pg/mL compared to those 
without (17.33±2.08) pg/mL (P=0.000) (Figure 
3), while no signi� cant change in IL-36 serum 
level in relation to COVID-19 vaccination (Table 
1).

Of note, PRSS was signi� cantly higher 
in patients with COVID-19 infection history 
(21.64±8.40) than those without (17.30±3.56) 
(P=0.039) (Figure 3).

Receiver operating characteristic curve (ROC) 
shows the best cut o�  point of IL-36 to detect PR 
in patient group was found to be greater than 
15.74 with sensitivity of 90.0 percent, speci� city 
of 65.0 percent, PPV of 72.0 perent, NPV of 
86.7 percent, and total accuracy of 0.80 percent 
(Table 2, Figure 4).

DISCUSSION
Though PR is among the most common 

skin eruptions, the exact etiology remains 
undetermined with unclear cytokine pro� le. We 
investigated the serum level of IL-36 in patients 
with pityriasis rosea, and relation to di� erent 
clinical variables including severity of disease 
and any accused precipitating factors.

The results of current work revealed a 
signi� cantly increased serum IL-36 level in 
patients with PR compared to matched healthy 
control subjects. Moreover, the serum level 
correlates positively with the severity of the 
disease as assessed by PRSS. No correlations 
were found with age nor sex of the patient.

The maximum IL-36 activities are most 
frequently encountered at barrier sites, 
particularly skin, namely keratinocyte in 
epidermal layer, suggesting a role of IL-36 -as 
a pro-in� ammatory cytokine- in defending the 
body from external attackers with a potential 
antimicrobial function.6 IL-36 signalling does 
seem to be activator of keratinocytes, antigen 
presenting cells (APCs), and T-cell proliferation.15

Wang and colleagues reported IL-36 regulated 
immune response to viral infections in mouse 
and human keratinocytes.16

This may explain the increased serum level 
in our patients than comparable controls, 
particularly if infectious agent is suspected as 
a triggering factor. We detected a signi� cantly 
higher level of IL-36 in patients of PR with 
history of COVID-19 infection (P= 0.000) -but 
not with vaccination- and more severe disease 

TABLE 2. Receiver operating characteristic curve (ROC) shows that the best cut o�  point of IL-36 to detect pityriasis 
rosea in patient group was found > 15.74 with sensitivity of 90.0%, speci� city of 65.0%, PPV of 72.0%, NPV of 86.7% 
and total accuracy of 0.80%.

TYPE
CUT OF 
POINT

AUC SENSITIVITY SPECIFICITY +PV -PV

 IL-36 >15.74 * 0.80 90.0 65.0 72.0 86.7

FIGURE 1. Serum interleukin-36 (IL-36) in patient and control group

FIGURE 2. Correlation between serum interleukin-36 and (A) duration between herald patch and generalized eruption (B) 
pityriasis rosea severity scale (PRSS)

FIGURE 3. Signi� cant di� erence between patients with history of COVID-19 infection and those without in pityriasis rosea 
severity scale (PRSS) and interleukin-36 (IL-36) serum level.
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as assessed by PRSS (P= 0.039) despite the 
history of COVID-19 infection was only reported 
in 5 percent of patients (n=2). SARS-CoV-2 
infection in endothelial cells has been suggested 
to trigger IL-36 e�  ux, resulting in leukocyte 
in� ltration and skin symptoms in COVID-19 
patients.17 IL-36 upregulated expression of 
angiotensin-converting-enzyme-2 (ACE2) in 
keratinocytes which may be responsible for 
exaggerated COVID-19-associated dermatoses.12

Considering that IL-36 is a member of the 
IL-1 superfamily, it has been suggested as an 
important regulator of host defence response 
against micro-pathogens, not only in humans, 
but within di� erent other species.18 Liu and 
colleagues reported increased predominant 
IL-36 upon exposure of skin to bacteria 
namely Staphylococcus aureus.19 Research also 
investigated the pro-in� ammatory role of IL-36 
in cutaneous viral infections, namely herpes 
simplex virus (HSV), an increased IL-36 levels 
was demonstrated in HSV-infected skin of mice 
and humans.20

Accumulating evidence suggested IL-36 as 
a potential biomarker for in� ammatory skin 
conditions, namely psoriasis.21 The IL-17/IL-23 
axis is thought to regulate IL-36 cytokines 
during the course of psoriasis.22

Apart from psoriasis, data regarding 
investigating IL-36 in other in� ammatory 
skin diseases seem contradictory. Quaranta 
et al23 concluded increased IL-36 in psoriatic 
not atopic dermatitis lesions, while Suárez-
Fariñas and colleagues reported increased 
IL-36 levels in atopic dermatitis lesions 
compared to non-lesional skin.24 IL-36 was also 

investigated in allergic contact dermatitis25 and 
in some blistering diseases including bullous 
pemphigoid and dermatitis herpetiformis.26

Scant literature is found when it comes to the 
role of cytokines in PR pathogenesis. To the best 
of our knowledge, we are the � rst to investigate 
the level of IL-36 in sera of patients with PR.

The relatively small sample size, lack of 
assessment of history of COVID-19 infection, 
and vaccination in control subjects, and lack of 
assessment of therapy e� ect on serum IL-36 
levels limits the generalizability of the results of 
this work.

CONCLUSION
Serum level of IL-36 in patients with PR could 

be considered a potential biomarker for disease 
activity. Further research is needed to elucidate 
the link between PR and COVID-19 infection, if 
any. 
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