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RESEARCH ARTICLE

Can Increased Urotensin Il Levels Predict COVID-19
Severity?

Objective: It is aimed to determine the urotensin Il (Ull) level and prognostic value in patients
diagnosed with COVID.

Materials and Methods: Ninety consecutive patients with COVID-19 diagnosis and 30 healthy
individuals were evaluated. COVID-19 patients were classified as mild-moderate and severe
patients upon admission. Complete blood cell counts, serum Ull and CRP levels were determined
before the treatment. Hospital mortality, transfer to intensive care unit (ICU) and discharged
patients were recorded.

Results: It was determined that 76 patients (84.4%) were discharged while 14 patients (15.6%)
were transferred to ICU or died. Increased mortality and transfer to the ICU rates were found in
severe COVID-19 patients than the mild-moderate COVID-19 patients. Serum Ull levels were
statistically significantly increased in severe COVID-19 patients than mild-moderate COVID-19
patients and healthy controls. Also, mild-moderate COVID-19 patients had increased levels of Ull
than the healthy controls. Increased Ull levels were found in COVID-19 patients who were
transferred to ICU or exitus compared to discharged COVID-19 patients. When the cut-off value of
Ull was taken as =5.26 by ROC analysis for the predicting of severity of disease, Ull had an area
under the curve (AUC) in the ROC curve of 0.688 (0.580-0.796; 95% ClI; p<0.01). Also, Ull had a
sensitivity of 80% and specificity of 59%.

Conclusion: Our results demonstrated that increased levels of Ull may be related to disease
severity in COVID-19 patients. Initial evaluation of Ull in these patients can help predict the
adverse outcomes.
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Artmig Urotensin Il Diizeyleri, COVID-19 Siddetini Ongérebilir mi?

Amag: COVID tanisi almis hastalarda urotensin Il (Ull) dizeyinin ve prognostik degerinin
belirlenmesi amaglanmistir.

Gere¢ ve Yontem: COVID-19 tanisi alan ardisik 90 hasta ve 30 saglkl birey degerlendirildi.
COVID-19 hastalar basvuruda hafif-orta ve agir hastalar olarak siniflandirildi. Tedavi 6ncesi tam
kan sayimi, serum Ull ve CRP duzeyleri belirlendi. Hastane mortalitesi, yogun bakim Unitesine
(YBU) transfer ve taburcu edilen hastalar kaydedildi.

Bulgular: 76 hastanin (%84,4) taburcu edildigi, 14 hastanin (%15,6) yodun bakima alindigi veya
eksitus oldugu belirlendi. Agir COVID-19 hastalarinda, hafif-orta dereceli COVID-19 hastalarina
gore mortalite ve yogun bakima transfer oranlarinda artis bulundu. Siddetli COVID-19 hastalarinda
serum Ull seviyeleri, hafif-orta dereceli COVID-19 hastalarina ve saglikli kontrole gore istatistiksel
olarak anlamli sekilde artti. Ayrica, hafif-orta dereceli COVID-19 hastalari, saglikli kontrole gore
daha yuksek Ull seviyelerine sahipti. Yogun bakim Unitesine transfer edilen veya eksitus olan
COVID-19 hastalarinda, taburcu olan COVID-19 hastalarina kiyasla artmis Ull seviyeleri bulundu.
Hastaligin ciddiyetini tahmin etmek icin ROC analizi ile Ull'nin cut-off degeri 25.26 alindiginda,
UllI'nin ROC egrisinde egri altinda kalan alani (AUC) 0.688 (0,580-0.796; %95 CI; p<0.01) vardi.
Ayrica, Ull'nin duyarliligi %80 ve 6zgullugu %59'du.

Sonug: Sonuglarimiz, artan Ull diizeylerinin COVID-19 hastalarinda hastalik siddeti ile iligkili
olabilecegini gbéstermistir. Bu hastalarda Ull'nin ilk degerlendirmesi, olumsuz sonuclarin tahmin
edilmesine yardimci olabilir.

Anahtar Kelimeler: COVID-19, irotensin Il, mortalite

Giris

Inflammatory and immune responses in COVID-19 infection are important for the
treatment of the infection. Additionally, they may influence the expression of the clinical
spectrum of COVID-19 disease. Inflammatory responses play a critical role in the
progression of COVID-19 (1). Accumulating evidence demonstrated that several
inflammatory markers, such as procalcitonin (PCT), serum ferritin, C-reactive protein
(CRP), and interleukin-6 (IL-6), were significantly associated with the high risks of the
development of severe COVID-19 (2-5). However, the role of inflammatory markers in
monitoring the severity of COVID-19 is still controversial.

Human urotensin 1l (Ull) is an 11 amino acid cyclic peptide and is known as the
most potent vasoconstrictor. It is expressed in the central nervous system as well as
other tissues and circulates in human plasma. The net effect of Ull on vascular tone is a
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balance between endothelium-independent
vasoconstriction and endothelium-dependent
vasodilatation (6). Increased plasma levels were
observed in several diseases, such as renal failure,
congestive heart failure, diabetes mellitus, and systemic
hypertension (7-10). The remarkable relationship
between Ull and inflammation was also demonstrated in
recent studies (11, 12). In these studies, it was
determined that Ull was involved in the process of
inflammatory injury while having a notable effect on the
development of inflammatory diseases.

In this study, we aimed to determine the level of Ull
and its prognostic value in patients with COVID-19.
Furthermore, it was aimed to evaluate the correlation
between Ull and other laboratory parameters.

Materials and Methods

Research and Publication Ethics: Ethical
approval was obtained from the Ethics Review
Committee of Firat University, Elazig, Tirkiye. Ethical
approval number: 2020/13-21.

Study Design and Participants:  Ninety
consecutive patients with COVID-19 diagnosis, who
were admitted to the Pandemic Clinic in the Faculty of
Medicine at Firat University, were evaluated. During the
period from August 2020 to March 2020, confirmed and
hospitalized cases of COVID-19 were included in this
study. Moreover, 30 healthy individuals, who matched
the age and sex with the subjects in the sample group,
were included in the study as the control group. All of the
cases included in the study were informed about the
study, and informed consent was obtained from each
participant. Chronic kidney disease, coronary artery
disease, hypertension, acute hepatic failure, heart failure
were considered as exclusion criteria.

COVID-19 infection was diagnosed according to
the SARS-CoV-2 positive real-time reverse-transcriptase
polymerase chain reaction (RT-PCR) from a nasal
and/or throat swab along with signs, symptoms, or
radiological findings of COVID-19. All of the COVID-19
patients in the study were classified as mild-moderate
and severe patients upon admission according to the
clinical findings, respiratory rates, oxygen saturation
(SpO2) levels, and low-dose chest CT findings (13). The
details of the classification were described below.

Mild-moderate COVID-19: Mild clinical symptoms,
no sign of pneumonia on low-dose CT or mild respiratory
symptoms, positive signs of pneumonia on low-dose CT,
and SpO2 294% on room air.

Severe COVID-19: Those who meet any of the
following criteria: (1) Respiratory rate =30 beats per
minute, (2) SpO2 <94% at room air, (3) lung infiltrates >
%50 on low-dose CT

The end-point of our study was the presence of at
least one of the following outcomes: (1) Death from
COVID-19, (2) Need for intensive care unit (ICU)
transfers, (3) Discharged patients. Accordingly, death or
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transfer to ICU was defined as adverse outcomes in
patients with COVID-19.

Data Collection: In the study, the demographic
data of the patients were recorded in addition to clinical
and radiologic parameters. Low-dose chest CT scans
were performed on each patient upon admission and
before the treatment. Blood samples were taken from
both the control subjects and the patients with COVID-19
before the treatment.

Laboratory Analyses: Complete blood cell counts
were analyzed via a high-volume hematology analyzer
(ADVIA 2120i, Siemens Healthcare Diagnostics Inc.,
Tarrytown, NY, USA). The blood samples were collected
in potassium-ethylenediaminetetraacetic acid tubes and
analyzed within one hour after venipuncture. The CRP
levels were determined via a nephelometric analyzer
(BN II System, Siemens Healthcare Diagnostics Inc.,
Tarrytown, NY, USA) by the immunonephelometry
method. Thus, the complete blood cell count and CRP
findings of the patients were included in the evaluation.

The serum was separated by centrifuging the
samples at 4000g for 10 min. Then the samples were
frozen at -80 °C for further analysis. The serum Ull
concentrations were measured using via a double-
antibody sandwich enzyme-linked immunosorbent assay
kit (Catalog No: 201-12-5285 Human Urotensin Il Elisa
Kit: Sunred Biological Technology Co. Ltd, Shanghai).
The assay sensitivity was 0.055 pmol/L, and the inter-
assay and intra-assay coefficient of variability (%CV)
values were <12% and<10%, respectively. The
detection range of Urotensin Il was 0.1-15 pmol/L.

Statistical Analyses: In the current study, the IBM
SPSS Statistics 21 (Statistical Product and Service
Solutions version 21.0, authorization code:
d91314f638c364094170; Armonk, NY, USA) package
software was used for the statistical analyses. The
results were presented as meanzstandard deviation.
The level of statistical significance was regarded as
p<0.05. Statistical analysis was performed by conducting
Kruskal-Wallis tests for multiple-group comparisons and
conducting Mann-Whitney U tests to evaluate any
observed differences for significance. Furthermore, the
results were interpreted according to the Bonferroni
correction. On the other hand, the categorical variables
were compared by using the chi-square test. Receiver
operating characteristic (ROC) curve analysis was
conducted to identify the optimal cut-off values of Ull to
predict adverse outcomes in patients with COVID-19.
The parametric variables were evaluated by the Pearson
correlation analysis.

Results

In this study, 90 patients with COVID-19 infections
were retrospectively evaluated. There was no significant
difference in sex (p>0.05, X°=1.589) between the
groups. Of the sample, 35 subjects were classified into
the mild/moderate disease group while 55 patients were
classified into the severe disease group. The mean age
was significantly higher in severe COVID-19 patients
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than in both mild-moderate COVID-19 patients and
control subjects. It was determined that 76 patients
(84.4%) were discharged while 14 patients (15.6%) were
transferred to ICU or died. The increased mortality and
transfer to the ICU rates in severe COVID-19 patients
compared to mild-moderate COVID-19 patients were
shown in Table 1. Ull levels were significantly increased
in severe COVID-19 patients compared to mild-
moderate COVID-19 patients and control subjects
(Figure 1A). Additionally, mild-moderate COVID-19
patients had increased levels of Ull than the control
subjects (Figure 1A). CRP, fibrinogen, and ferritin levels
were significantly higher in severe COVID-19 patients
compared to the mild-moderate COVID-19 patients
(Table 1). Furthermore, the Ull levels were significantly

Can Increased Urotensin Il Levels ...

F.U. Med.J.Health.Sci.

CRP and Ull levels in COVID-19 patients (r=0.229,
p<0.05) (Figure 2). When the cut-off value of Ull was
regarded as =5.26 pmol/L by ROC analysis for the
predicting to the severity of COVID-19, Ull had an area
under the curve (AUC) in the receiver operating
characteristic (ROC) curve of 0.688 (0.580-0.796; 95%
Confidence Interval; p<0.01). The Ull level of 5.26 was
considered as the cut-off threshold between mild-
moderate and severe COVID-19 patients. Accordingly,
Ull had a sensitivity of 80% and specificity of 59% (ROC
curve) (Figure 3).

Table 1. The ratios of COVID-19 patients according to
study end-points.

. B . Exitus + ICU Discharged Total
higher in COVID-19 patients who were transferred to n (%) n (%)g n (%)
ICU or exitus compared to discharged COVID-19 Mild-moderate 2(5.7) 33 (94.3) 35 (100)
patients (Figure 1B). Baseline characteristics of patients COVID-19
and laboratory parameters, which were grouped Severe COVID-19 12 (21.8) 43 (78.2) 55 (100)
according to the severity of COVID-19, were 2.

. ! X#: 4.223, p<0.05
demonstrated in Table 2. When we evaluated the cU: | P _
correlation between Ull and other laboratory parameters, CU: Intensive care unit
significant positive correlations were observed between
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Figure 1. The Ull levels according to groups and study end-points
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Figure 3. A) the cut-off level of Ull in patients with mild-moderate and severe COVID-19, B) receiver operating characteristic (ROC)
curve indicating sensitivity and specificity of Ull in the prediction of severity of COVID-19
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Table 2. Baseline characteristics of patients and laboratory parameters in patients with COVID-19 and controls

Severe

COVID-19 Mild-Moderate COVID-19 Controls
Sex (Male/female) 35/20 18/17 16/14
Age (Year) 58.83+16.78% 44.54+14.99 49.36+10.2
Ull (pmol/L) 7.19+4.68° 4.11+1.67 3.53+4.2
CRP (mg/L) 84.64164.22 23.77+40.63 -
Procalcitonin (mg/L) 0.35+0.65 0.6+1.12 -
Sa0; (%) 88.56+3.85% 95.57+1.17 -
Leucocyte (10%/uL) 6.02+3.2 6.44+2.84 -
Neutrophil (%) 71.4+11.26 66.95£11.53 -
Lymphocyte (%) 19.54+9.16 21.59+10.17 -
Platelet (10%/uL) 179.79+83.11 194.54+40.65 -

Fibrinogen (mg/dL) 536.84+159.922
Ferritin (ng/mL) 601.97+364.412

402.73+128.73 -
185.15+198.05 -

3 p<0.001,  p<0.01 compared with mild-moderate COVID-19

Discussion

Our study results showed that Ull levels were
significantly higher in both mild/moderate COVID-19 and
severe COVID-19 patients compared to the control
subjects. Moreover, there were more prominent
increases in the severe COVID-19 patients and in
patients who died or were transferred to ICU. In the
correlation analysis, it was determined that the Ull levels
only correlated with the CRP levels. Additionally, it was
determined that Ull had a sensitivity of 80% and
specificity of 59% in the differentiation of severe COVID-
19 patients from mild/moderate COVID-19 patients.

Ull is known to be the most potent vasoconstrictor,
and it has many physiological and pathophysiological
activities, such as vasoconstrictor and vasodilator
actions, cell proliferation, pro-fibrosis, and inflammatory
effects. Ull is involved in the process of inflammatory
injury and plays a prominent role in the onset and
development of inflammatory diseases. Although
urotensin and its receptor are much more abundant in
the central nervous system, it is expressed in the various
tissues, such as the lung, kidney, spleen, and small
intestine in addition to circulating in human plasma
(6,14). Particularly, the highest expression of urotensin
MRNA was observed in the mice lung (15), which
suggested a role of Ull/Ull-related peptide in respiratory
function. In another study, consistent with this
hypothesis, it was demonstrated that Ull in vitro induced
a concentration-dependent contraction of airways and
pulmonary blood vessels in monkeys (16). Furthermore,
Kristof et al. described the cellular distribution of the
urotensin Il system in the normal lung (17). Accordingly,
it was demonstrated that U-Il played active roles in
several lung diseases, such as pulmonary hypertension,
lung adenocarcinoma, and sepsis-induced lung injury.
Previous studies also demonstrated that chronic hypoxia
induction resulted in enhanced contractile activity in the
airways and enhanced pulmonary responses to Ull in
rats (16, 18). Moreover, increased Ull secretion with
hypoxia was demonstrated in both in vitro and in vivo
analyses (19, 20). Same as chronic hypoxia, acute
hypoxia results in increased Ull secretion (21). Contrary
to this response in rats, Ull did not exhibit this response
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in pulmonary arteries isolated from humans (18, 22). In
another study, the cellular localization of Ull and URP in
patients with lymphangioleiomyomatosis was defined
(17). On the other hand, synthetic Ull stimulated A549
cell proliferation and accelerated the growth of A549
tumor xenografts in mice (23). Additionally, it was
demonstrated that Ull mRNA and Ull immunoreactivity
were also present in human lung adenocarcinoma cell
line A549.These results suggest that Ull may contribute
to the pathogenesis of lung adenocarcinoma. Ull
promotes the release of IL-6, TNF-a, and MMP-9
(speculated to be due to the increased activation of
NF-kB) in the tumor microenvironment, and this may be
one of the most important mechanisms by which Ull
promotes lung adenocarcinoma growth (24). In another
study, the administration of Ull resulted in increased
expression of TNF-a, IL1 B, and IL6 mRNA in human
endothelial cells (25). Additionally, it was reported that
Ull and its receptor contributed to the sepsis-induced
lung damage of chronically diabetic mice, and this
damage was prevented by the urotensin-Il receptor
antagonist (12). Many previous studies reported that Ull
antagonists reduced the inflammatory cytokine response
(26-28). Dose-dependent reduction in the mRNA
expressions of TNF-a, IL1B3, IL6, and NFkB with Ull
antagonist in mice lung tissue and reduced serum TNF-a
level were also reported in another study (12). For these
reasons, it can be considered that Ull modulates the
inflammatory response.

All the evidence collected until today indicates that
increased inflammatory response plays an important role
in COVID-19, and the severity of COVID-19 is increased
by the inflammatory cytokine storm. Accordingly,
cytokines and chemokines lead to the accumulation of
immune cells and activate the immune responses (29).
For these reasons, it is important to determine the
markers to monitor the progression of the disease and
ensure the early treatment of patients. An anti-
inflammatory treatment approach may play an important
role while controlling the inflammation in the progression
of COVID-19 (1). To date, several inflammatory factors,
such as IL-6, TNF-a, CRP, and PCT, were determined
as independent factors in the prediction of the severity of
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COVID-19 (30-32). In this study, the results
demonstrated increased levels of Ull in COVID-19
patients, especially in severe cases, and it was observed
that Ull was correlated with CRP. To our knowledge, this
is the first study that demonstrates the increased levels
of Ull in COVID-19 patients and the correlation between
Ull and CRP. CRP is a sensitive systemic marker, which
can be used as an indicator of inflammation. This study
is preliminary in terms of demonstrating that Ull can be
involved in the pathogenesis of COVID-19, and it may be
a potential biomarker for monitoring the progression of
the disease. However, the relationship between U-Il and
the inflammatory markers, such as IL-6 and TNF alpha,
were not evaluated in this study.

This study has some limitations. Firstly, our sample
size was relatively small, and the study was conducted
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