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Melatonin (N-acetyl-5-methoxytryptamine), a 
hormone produced mainly by the pineal gland, reg-
ulates circadian rhythm and sleep cycle. It improves 
the onset/duration/quality of sleep, and is centrally 
involved in antioxidation, circadian rhythmicity main-

tenance, sleep regulation, and neuronal survival1. It is 
synthesized from the amino acid tryptophan and re-
leased only at night. Thus, concentrations in the blood 
are low during the day and begin increasing at dusk; 
peak secretion occurs between 11 P.M. and 3 A.M. 
Melatonin diffuses easily from the pineal gland into 
the blood and cerebrospinal fluid (it is soluble in lip-
ids)1,2. According to research literature, melatonin se-
cretion is mostly impaired in sleep disorders, various 
neuropsychiatric disorders such as depression, anxiety 
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SUMMARY – Chronic spontaneous urticaria (CSU) is a dermatological disorder accompanied 
by itching that greatly affects the quality of life and quality of sleep. Therefore, it is assumed that 
CSU patients consequently experience reduced melatonin secretion and lower values of serum or 
salivary melatonin. This pilot study included 20 patients with CSU (chronic urticaria of unknown 
etiology that lasts for more than 6 weeks) and 10 healthy controls. All subjects were examined by 
a dermatovenereologist-allergist, as well as an oral pathologist, to exclude oral pathological condi-
tions. Salivary melatonin levels were determined by ELISA and all subjects completed a standard-
ized Dermatology Life Quality Index questionnaire and Pittsburgh Sleep Quality Index on the 
same day they gave a saliva sample for analysis. According to our results, 86% of CSU patients had 
decreased values of salivary melatonin, and lower salivary melatonin values significantly correlated 
with a reduced quality of life in CSU patients. This study was the first to analyze melatonin in CSU 
patients, also suggesting a possible new therapeutic option for the treatment of CSU. 
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disorder, anorexia and other eating disorders, as well as 
in malignant diseases, immune disorders, oral disor-
ders, and some dermatological diseases such as atopic 
dermatitis (AD) and psoriasis3,4. Chronic spontaneous 
urticaria (CSU) is a dermatological disorder accom-
panied by itching that greatly affects the quality of 
life and quality of sleep5. Therefore, it is assumed that, 
consequently, CSU patients experience reduced mel-
atonin secretion and lower values of melatonin. Since 
serum melatonin is partially excreted in urine or saliva, 
urinary or salivary melatonin is a valuable indicator of 
melatonin level. 

This pilot study included 20 patients with CSU 
(chronic urticaria of unknown etiology that lasts for 
more than 6 weeks) and 10 healthy controls. The re-
search was conducted at the Department of Derma-
tology and Venereology, Sestre milosrdnice Universi-
ty Hospital Center and at School of Dental Medicine 
in Zagreb, with permission from the institutional 
Ethics Committee (003-06/21-03/030) and with 
signed consent forms from all study participants. 
Written informed consent for publication of this ar-
ticle was obtained from all study patients. The study 
was performed in accordance with the Declaration of 
Helsinki. 

We included adults ≥18 years of age, both men and 
women, in whom the disease lasted for more than 6 
weeks with no obvious cause. We excluded subjects 
with drug-induced urticaria or angioedema, acute 
spontaneous urticaria, chronic urticaria of known 
cause, hereditary angioedema, urticarial vasculitis, 
periodontal disease, oral infections or other inflamma-
tory processes, oral ulcers and carcinoma, xerostomia, 
malignant diseases, mental disorders, and pregnant 
women. The first 20 patients from our clinic who met 
the criteria were included in the study. Control group 
included healthy subjects who did not suffer from 
skin, malignant or psychiatric diseases. All subjects 
completed the standardized Dermatology Life Qual-
ity Index (DLQI) questionnaire and Pittsburgh Sleep 
Quality Index (PSQI) on the same day they gave a sa-
liva sample for analysis. CSU patients also completed 
questionnaires on disease activity (Urticaria Activity 
Score, UAS) and control test (Urticaria Control Test, 
UCT). All participants were given instructions on 
proper saliva collection and on consumption of food, 
beverages, alcohol, smoking, and proper hygiene prior 
to saliva collection. Also, all subjects were examined by 
a dermatovenereologist-allergist, as well as by an oral 

pathologist, to exclude oral pathological conditions. 
Salivary melatonin levels were determined by the en-
zyme-linked immunosorbent assay (ELISA) at the 
Clinical Department of Chemistry using appropriate 
reagents (BÜHLMANN Laboratories AG, Schönen-
buch, Switzerland). Saliva sampling was performed 
in the evening (10 P.M.-12 A.M.) using the indirect 
method of saliva collection with Salivette® (KemoLab 
d.o.o., Zagreb, Croatia) commercial saliva collection 
tubes6,7. The samples were stored in a refrigerator at 
4 ˚C for a maximum of 72 hours and then stored in 
a specialized refrigerator at -80 ˚C, where they were 
stored until analysis. Melatonin values   were recorded 
as reduced or normal (a reduced value was considered 
to be lower than 4.2 pg/mL). The t-test, Pearson cor-
relation coefficient and linear regression were used on 
statistical analysis.

According to our results, 86% of CSU patients and 
20% of healthy subjects had decreased values of salivary 
melatonin. Salivary melatonin values significantly cor-
related with a reduced quality of life. This correlation 
was moderate, linear and negative (r=-0.504; p≤0.045, 
Pearson correlation), meaning that as melatonin values 
increased, DLQI scores decreased. A scatter diagram 
shows that the relationship may be more exponential 
than linear, but the exponential function did not bet-
ter define the relationship (Fig. 1). According to linear 
regression, for each 1 pg/mL increase in melatonin, 
the DLQI decreased by 0.3 scalar points. Melatonin 
did not correlate with gender or age, either in the total 
sample or in the patient sample alone, or with disease 
duration. There were no significant gender differences, 
although patients were slightly older than healthy con-
trols (44±14 vs. 33±12 years; p=0.036).

For total sample, melatonin did not correlate with 
PSQI scores, but results were near the threshold of 
significance, meaning that analysis of a larger sam-
ple could reveal a correlation. DLQI and PSQI were 
significantly, positively and linearly interrelated. In 
CSU patients, the correlation between melatonin and 
UAS score was not significant. The multiple regression 
model for melatonin (controlling for all predictors) 
was not statistically significant, although DLQI was 
significant.

Our results of melatonin analysis support the ex-
isting data that CSU patient impaired quality of life 
is particularly affected by reduced sleep quality, most 
often due to itching8. The most common sleep distur-
bances included difficulty falling asleep, waking up too 



early and feeling tired, which impairs daily function-
ing, consequently leading to limitations in the patient 
social life5. In addition, CSU patients are also more 
prone to the development of mental disorders5. Ac-
cording to research literature, among psychological/
psychiatric disorders in chronic urticaria patients, 
most common are sleep disorders (36.7%), followed 
by anxiety disorders (30.6%), mood disorders (29.4%), 
post-traumatic stress disorder (17.3%), and psychoso-
matic disorders (17.2%)9. 

Currently, the only meaningful literature data 
on melatonin values for diseases similar to CSU, in 
which itch impairs sleep and quality of life, are re-
lated to atopic dermatitis patients. In atopic derma-
titis, multiple causes contribute to sleep disturbances, 
including learned scratching behavior and increased 
monoamines. There are studies that showed lower 
melatonin levels, as well as an attempt at melatonin 
supplementation due to disturbed sleep quality caused 
by intense itching in these patients10. Furthermore, 
recent research (results of experimental and clinical 
studies) found that lower serum melatonin correlated 

with more severe atopic dermatitis and that melatonin 
supplementation improved sleep quality. If melatonin 
is administered at an adequate dose, increased mela-
tonin levels in the body can reduce disease severity3,11. 
Since CSU and atopic dermatitis patients have similar 
issues, these results could be useful for CSU patients as 
well. It should also be mentioned that, due to signifi-
cantly increased sleep disturbances and common psy-
chiatric disorders in CSU patients, a multidisciplinary 
approach is necessary to treat them appropriately, in-
cluding collaboration with clinical psychologists and 
psychiatrists, as well as attempts to design new thera-
peutic options. 

Currently, exogenous melatonin is recommended 
for patients with sleep disorders as a possible phar-
macotherapeutic option, e.g., for frequent insomnia 
and circadian rhythm disorders, as melatonin has both 
sleep-promoting and chronobiotic effects 12. According 
to recent guidelines, published in Frontiers Psychiatry 
(International Expert Opinions and Recommenda-
tions), insomnia can be treated with 2-10 mg of slow 
release melatonin one to two hours before sleeping 
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Fig. 1. Correlation and line of linear regression with prediction equation (y is the origin on the abscissa, and the value 
on x indicates the rate of change of DLQI with increasing melatonin). 

DLQI = Dermatology Life Quality Index
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time12. Many studies with melatonin administration 
demonstrated it to improve the quality of sleep in var-
ious disorders12-16. Concerning patients with chronic 
skin diseases (e.g., atopic dermatitis and CSU), it is 
very important not to forget their disturbed sleep and 
impaired quality of life. 

This study was the first to analyze melatonin in 
CSU patients and our results showed these patients to 
have low melatonin values. Therefore, we recommend 
melatonin supplementation as a possible new thera-
peutic option for the treatment of sleep disturbances 
in CSU patients. Although this pilot study included a 
small number of patients, it may be useful as a basis for 
further studies.
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Sažetak

POVEZANOST SNIŽENOGA SALIVARNOG MELATONINA I NARUŠENE KVALITETE ŽIVOTA U 
BOLESNIKA S KRONIČNOM SPONTANOM URTIKARIJOM – PROBNO ISTRAŽIVANJE 

I. Bešlić, A. Vrtarić, A. Bešlić, I. Škrinjar, D. Crnković i L. Lugović-Mihić

Kronična spontana urtikarija (KSU) je bolest kože praćena intenzivnim subjektivnim osjećajem svrbeža koji snažno 
utječe na kvalitetu života i kvalitetu spavanja bolesnika. Pretpostavka je da bolesnici s KSU-om posljedično imaju smanjeno 
lučenje melatonina, kao i niže vrijednosti melatonina u serumu ili slini. Ovo probno istraživanje uključilo je 20 bolesnika s 
KSU-om (urtikarija koja traje dulje od 6 tjedana nepoznate etiologije) i 10 zdravih ispitanika. Svakog bolesnika je pregle-
dao dermatovenerolog-alergolog, kao i oralni patolog koji je isključio bolesti usne šupljine koje bi mogle utjecati na razinu 
melatonina u bolesnika. Razina salivarnog melatonina određena je testom ELISA, a svi ispitanici su ispunili standardizirani 
dermatološki upitnik o kvaliteti života (Dermatology Life Quality Index, DLQI) i Pittsburški upitnik o kvaliteti sna (Pitts-
burgh Sleep Quality Index, PSQI) istoga dana kad im je uzet uzorak sline za analizu. Prema rezultatima ovog istraživanja 86% 
bolesnika s KSU-om imalo je snižene vrijednosti salivarnog melatonina koje značajno koreliraju s lošijom kvalitetom života 
u bolesnika s KSU-om. Ovo istraživanje je prvo istraživanje koje je analiziralo vrijednosti melatonina u bolesnika s KSU-om 
i koje predlaže novu terapijsku mogućnost u liječenju KSU-e. 
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