
449

Evaluation of Clinical and Laboratory Findings of  
COVID-19 Patients with Dermatological Involvements: 
A Single-Center Retrospective Cross-Sectional Study

Dermatolojik Tutulumu Olan COVID-19 Hastalarının Klinik ve Laboratuvar 
Bulgularının Değerlendirilmesi: Tek Merkezli Retrospektif Kesitsel Bir Çalışma

Özge KAYA1(İD), Sevil ALKAN2(İD), Zeynep KESKİNKAYA1(İD), Yasemin Havva ÇİNPOLAT3(İD),  
Selda IŞIK MERMUTLU1(İD), Sevilay OĞUZ KILIÇ1(İD)

1 Department of Dermatology and Venerology, Çanakkale Onsekiz Mart University Faculty of Medicine, Çanakkale, Türkiye
2 Department of Infectious Diseases and Clinical Microbiology, Çanakkale Onsekiz Mart University Faculty of Medicine, 
  Çanakkale, Türkiye
3 Department of Medical Biochemistry, Çanakkale Onsekiz Mart University Faculty of Medicine, Çanakkale, Türkiye

ABSTRACT

Introduction: Cutaneous manifestations of the coronavirus disease-2019 (COVID-19) are increasingly reported, with their incidence 
and pathophysiological mechanisms yet to be clarified. The aim of this study was to evaluate COVID-19 patients presenting with 
dermatological involvement.

Materials and Methods: COVID-19 patients with dermatological involvements followed up in a single tertiary center between August 
2020 and August 2021 were assessed in terms of demographic characteristics, clinical and laboratory findings, and treatment methods.

Results: A total of 65 patients (female:male ratio= 0.4:1, mean age= 59.7 ± 18.2 years) were evaluated. The dermatological 
involvements due to COVID-19 were maculopapular rash (n= 49, 75.4%), urticaria (n= 9, 13.8%), herpes zoster (HZ) (n= 6, 9.2%), 
and pernio (n= 1, 1.5%). In COVID-19 patients with dermatological involvements pulmonary involvement rate was 96.9%. The most 
common accompanying symptoms were anosmia (n= 47, 72.3%) and ageusia (n= 43, 66.2%), The mean time between the first 
COVID-19 symptom and the onset of dermatological involvement was 3.3 ± 1.2 days, and the mean time to regression of the lesions 
was 3.2 ± 1.8 days. 

Conclusion: Anosmia, ageusia, and pulmonary involvement were common findings especially in patients with maculopapular rash 
and HZ, probably due to increased inflammation and cytokine storm. The assessment of anosmia and ageusia, especially in patients 
presenting with maculopapular rash and HZ, may help early recognition of COVID-19 cases. In addition, it should be predicted that 
individuals with this combination may have a higher risk of pulmonary involvement and disease severity and necessary precautions 
should be taken during the early stages.
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INTRODUCTION

The coronavirus disease-2019 (COVID-19) 
has rapidly spread worldwide since December 
2019. Severe Acute Respiratory Syndrome 
Coronavirus-2 (SARS-CoV-2), the causative agent 
of COVID-19, enters the host cell via binding 
to angiotensin-converting enzyme 2 (ACE2) 
receptors using its spike (S) proteins. Although it 
is primarily a respiratory tract infection, it may 
affect multiple organ systems harboring ACE2 
receptors, including the skin[1].

Cutaneous manifestations associated with 
COVID-19 are increasingly reported, with their 
incidence and pathophysiological mechanisms still 
to be clarified. In light of the case reports and 
studies, dermatological involvements in COVID-19 
were classified into five main categories: macu-
lopapular, urticarial, vesicular, chilblain-like, and 
livedo/necrosis. In addition, reactive dermatolog-
ical involvements such as erythema multiforme, 
a multisystem inflammatory syndrome in children 
(MIS-C), and multisystem inflammatory syndrome 

in adults (MIS-A) have been reported[2,3].

The objective of this study was to assess 
demographic and clinical characteristics, laborato-
ry findings, and treatment methods in COVID-19 
patients with dermatological involvement.

MATERIALS and METHODS

This study is a retrospective cross-sectional 
study evaluating 65 patients with dermatological 
involvement due to COVID-19 in a tertiary 
healthcare facility between August 2020 and 
August 2021. The study excluded patients 
who tested negative for SARS-CoV-2 through 
polymerase chain reaction (PCR) testing, 
those who developed dermatological involvement 
more than one month after the diagnosis of  
COVID-19, and individuals younger than 18 
years of age.

Age, gender, comorbidities, and smoking status 
were recorded using the patients’ information in 
the hospital registry system. Additionally, the study 
recorded the accompanying symptoms experienced 
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Giriş: Koronavirüs hastalığı-2019 (COVID-19)’un deri belirtileri, insidansları ve patofizyolojik mekanizmaları henüz açıklığa kavuşturul-
mamış olmakla birlikte giderek daha fazla rapor edilmektedir. Bu çalışmanın amacı dermatolojik tutulum ile başvuran COVID-19 
hastalarını değerlendirmektir.

Materyal ve Metod: Ağustos 2020 ve Ağustos 2021 tarihleri ​​arasında üçüncü basamak bir merkezde takip edilen dermatolojik tutulumu 
olan COVID-19 hastaları demografik özellikler, klinik ve laboratuvar bulguları ve tedavi yöntemleri açısından değerlendirildi.

Bulgular: Toplam 65 hasta (kadın:erkek oranı= 0.4:1, ortalama yaş= 59.7 ± 18.2 yıl) değerlendirildi. COVID-19’a bağlı dermatolojik 
tutulumlar makülopapüler döküntü (n= 49, %75.4), ürtiker (n= 9, %13.8), herpes zoster (HZ) (n= 6, %9.2) ve pernio idi (n= 1, %1.5). 
Dermatolojik tutulumu olan COVID-19 hastalarında eşlik eden semptomların başında koku kaybı (n= 47, %72.3) ve tat kaybı (n= 43, 
%66.2) olup, akciğer tutulum oranı %96.9 olarak bulundu. İlk COVID-19 semptomu ile dermatolojik tutulum başlangıcı arasındaki 
ortalama süre 3.3 ± 1.2; lezyonların gerileme süresi ortalama 3.2 ± 1.8 gündü. 

Sonuç: Muhtemelen artmış inflamasyon ve sitokin fırtınasına bağlı olarak tat kaybı, koku kaybı ve pulmoner tutulum özellikle makülo-
papüler döküntü ve HZ’li hastalarda sık görülen bulgulardı. Özellikle makülopapüler döküntü ve HZ ile başvuran hastalarda tat kaybı ve 
koku kaybının değerlendirilmesi, COVID-19 vakalarının erken tanınmasına yardımcı olabilir. Ayrıca bu birlikteliğe sahip kişilerde akciğer 
tutulumunun ve hastalık şiddetinin daha yüksek olacağı öngörülmeli ve erken dönemde gerekli önlemler alınmalıdır.

Anahtar Kelimeler: COVID-19; Herpes zoster; Makülopapüler döküntü; Tat kaybı; Koku kaybı
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by the patients during the course of COVID-19, 
the presence and extent of pulmonary involve-
ment observed in computed tomography (CT) 
scans, and any abnormal laboratory findings.

In addition, the type of dermatological 
involvement, the onset of dermatological involve-
ment following the first COVID-19 symptom, the 
duration of the rash, and treatments for derma-
tological involvement were recorded.

Hemoglobin levels, leukocyte, and platelet 
counts, as well as leukocyte differentiation, were 
measured using the photometric method, imped-
ance method, and light scattering technique on 
the Mindray BC 6800 automatic complete blood 
count analyzer (Mindray Bio-Medical Electronics, 
Shenzhen, China). Prothrombin time (PT), fibrin-
ogen, and D-dimer levels were measured using 
the ACL TOP 500 coagulation autoanalyzer 
(Instrumentation Laboratory, Bedford, MA) to 
evaluate the coagulation and fibrinolysis cascades. 
Erythrocyte sedimentation rate (ESR) was mea-
sured with the Vision C ESR analyzer (YHLO 
Biotech, Shenzhen, China) using the modified 
Westergren method. Serum procalcitonin and 
ferritin levels as inflammation-related parameters 
were measured using the electrochemiluminescent 
immunoassay method on a Cobas e601 immu-
nology analyzer (Roche Diagnostics, Mannheim, 
Germany). C-reactive protein (CRP) was quanti-
fied on IMMAGE 800 nephelometer (Beckman 
Coulter, Miami, FL). Alanine aminotransferase 
(ALT), aspartate aminotransferase (AST), gam-
ma-glutamyl transferase (GGT), lactate dehy-
drogenase (LDH), alkaline phosphatase (ALP), 
creatinine (Cr), uric acid, albumin, magnesium 
(Mg), and calcium (Ca) were measured by using 
colorimetric methods on Cobas c702 autoana-
lyzer (Roche Diagnostics, Mannheim, Germany).

This study was conducted with the approval 
of Çanakkale Onsekiz Mart University, Faculty 
of Medicine  Clinical Research Ethics Committee 
(Approval no: 2022/14-11, Date: 16.11.2022).

Results

Sixty-five patients with dermatological 
involvement due to COVID-19 were included in 
the study. The female-to-male ratio was 0.4:1. 
The mean age of the patients was 58.3 ± 17.6 

years. The medical history, demographic and 
clinical characteristics of patients are in Table 1.

The most common dermatological involvement 
was maculopapular rash (n= 49, 75.4%). The 
maculopapular rash was followed by urticaria  
(n= 9, 13.8%), herpes zoster (HZ) (n= 6, 9.2%), 
and pernio (n= 1, 1.5%), respectively. Reactive 
dermatological involvement was not observed 
in any of the patients. In all patients, derma-
tological involvement started following at least 
one COVID-19 symptom. The mean duration 
between the onset of initial COVID-19 symptoms 
and the appearance of dermatological involve-
ment was 3.3 ± 1.3 days.

Clinical patterns of skin manifestations during 
COVID-19 infection in the patients:

-Maculopapular rash: Maculopapular exanthe-
mas mainly involve the trunk and extremities. 
Some patients are reported mild pruritus. Eleven 
patients received oral antihistamine therapy, while 
four were managed with short-term systemic 
corticosteroids. Maculopapular rash completely 
resolved within a mean duration of 2.7 ± 0.6 
days.

-Urticaria: All urticarial lesions were locat-
ed on the trunk and extremities. All patients 
received second-generation antihistamines (sg-
AH). Since the lesions were generalized in two 
patients, short-term systemic corticosteroids were 
added to the treatment. Urticarial lesions com-
pletely resolved within a mean duration of 2.8 
± 0.4 days.

-Herpes zoster: HS lesions were on the 
face (including HZ ophthalmicus), on the hips/
buttocks or inguinal region in one patient, 
and in the truncal area in four other patients. 
Bilateral involvement was present in one patient 
with a truncal lesion and was unilateral in all 
other patients. All patients received standard-dose 
systemic valacyclovir therapy. Vesicular lesions 
completely resolved within a mean duration of 
8.3 ± 1.6 days.

-Pernio (Chilblain): An 80-year-old patient 
presented with pernio-like lesions in the acral 
region. The lesions spontaneously resolved in 
approximately four days without requiring any 
treatment.
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The most prominent laboratory abnormali-
ties detected in patients were elevations in the 
median range of eosinophil count (0.96 10x3/
µL), CRP (2.6 mg/L), and ferritin (266.0 mL/
ng). The laboratory findings are summarized in 
Table 2.

DISCUSSION

Maculopapular rash may present during viral 
infections. It is one of the most frequently 
documented dermatological manifestations of 
COVID-19. The pathogenesis of the maculopapular 
rash observed during COVID-19 is attributed 
to two main factors: the presence of ACE2 
receptors on keratinocytes, which facilitate the 
entry of SARS-CoV-2, and the activation of T 
lymphocytes triggering a severe immune response 
and cytokine storm[4,5].

Contrary to initial expectations, ACE2 recep-
tors are primarily found in a limited percentage 
(~1-2%) of lung cells with low pulmonary expres-
sion. However, it is believed that the release 
of IFN during hyperinflammation and cytokine 
storm can upregulate the expression of ACE2 
receptors in the lungs. This increase in ACE2 
receptor availability is associated with pulmonary 
involvement and the development of acute respi-
ratory distress syndrome (ARDS) observed during 
the second and third phases of COVID-19, 
respectively[6-8]. In our study, we observed an 
increased rate of pulmonary involvement (95.9%) 
in patients with maculopapular rash, which 
is likely attributed to the heightened immune 
response mentioned earlier.

Table 1. Demographic characteristics and clinical findings of COVID-19 patients with dermatological 
involvement

MPR
n= 49 

(75.4%)

Urticaria
n= 9 

(13.8%)

HZ
n= 6 

(9.2%)

Pernio
n= 1

(1.5%)

Total
n= 65 

(100%)

Gender, n (%)
Female 14 (28.6) 3 3 (50) 0 20 (30.8)

Age (year), mean ± SD 59.1 ± 17.8 45.7 ± 13.9 63.8 ± 13.1 80 58.3 ± 17.6

Smoking, n (%) 3 (6.1) 0 1 (16.7) 0 4 (6.2)

Comorbidity, n (%)
Hypertension
Diabetes mellitus

3 (6.1)
3 (6.1)

0
0

0
0

0
0

3 (4.6)
3 (4.6)

Fever, n (%) 13 (26.5) 3 (33.3) 6 (100) 1 (100) 23 (35.4)

Myalgia, n (%) 13 (26.5) 4 (44.4) 3 (50) 0 20 (30.8)

Dyspnea, n (%) 15 (30.6) 2 (22.2) 0 1 (100) 18 (27.7)

Sore throat n (%) 9 (18.4) 3 (23.1) 1 (16.7) 0 13 (20)

Rhinorrhea and/or nasal congestion, n (%) 9 (18.4) 1 (11.1) 5 (83.3) 0 15 (23.1)

Diarrhea, n (%) 6 (12.2) 0 2 (33.3) 0 8 (12.3)

Nausea/vomiting, n (%) 5 (10.2) 1 (11.1) 0 0 6 (9.2)

Anosmia, n (%) 37 (75.5) 3 (33.3) 6 (100) 1 (100) 47 (72.3)

Ageusia, n (%) 36 (73.5) 2 (22.2) 5 (83.3) 0 43 (66.2)

Pulmonary involvement on CT, n (%)
≥50%
<50%

47 (95.9)
5 (10.6)

42 (89.4)

9 (100)
1 (11.1)
8 (88.9)

6 (100)
0

6 (100)

1 (100)
1 (100)

0

63 (96.9)
7 (11.1)

56 (88.9)

Time to DI onset (day), mean ± SD 3.3 ± 1.2 2.6 ± 0.7 4.7 ± 2.0 3 3.3 ± 1.3

Time to DI resolution (day), mean ± SD 2.7 ± 0.6 2.8 ± 0.4 8.3 ± 1.6 4 3.2 ± 1.8

MPE: Maculopapular rash, HZ: Herpes zoster, SD: Standard deviation, CT: Computed tomography, DI: Dermatological involvement.
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Anosmia and ageusia were the leading symp-
toms in our COVID-19 patients presenting with 
maculopapular rash. In a study evaluating 500 
COVID-19 patients, the rates of anosmia and 
ageusia were reported as 44% and 43%, respec-
tively[9]. These rates were nearly two times high-
er in our series [anosmia (75.5%) and ageusia 
(73.5%)]. Anosmia and ageusia associated with 
COVID-19 have a pathogenesis similar to macu-
lopapular rash: Elevated levels of ACE2 receptor 
expression in the olfactory epithelium (OE) and 
buccal mucosa, especially in the tongue, and 
increased inflammation mediated by tumor necro-
sis factor-alpha (TNF-α) in these regions[10-12]. 

Therefore, it is not surprising that high rates 
of anosmia and ageusia are seen in COVID-19 
patients with a maculopapular rash.

Herpes zoster occurs due to the reactivation 
of dormant varicella-zoster virus (VZV) infection 
due to advanced age, immune suppression, and 
psychological stress. The development of HZ 
after COVID-19 has been reported in many case 
reports. It is thought that VZV reactivation may 
occur due to a decrease in absolute lymphocyte 
count, especially CD3+ CD8+ lymphocytes, and 
functional impairment of CD4 + T cells during 
COVID-19[13-15]. In this study, 83% of the 
HZ patients (five out of six HZ patients) had 
lymphopenia. Cytokines released as a compensa-
tory response to the low lymphocyte count can 
result in increased inflammation and the devel-
opment of a cytokine storm[15]. As mentioned 
above, increased inflammatory response and 
cytokine storm are responsible for developing 
anosmia, ageusia, and pulmonary involvement in  
COVID-19 patients[6-8]. Similarly, all patients with 
HZ had pulmonary involvement, anosmia, and 
83.3% had ageusia. Lymphopenia, responsible 
for developing HZ in COVID-19 patients, may 
indirectly increase the risk of pulmonary involve-
ment, anosmia, and ageusia.

Both SARS-CoV-2 and anti-COVID-19 drugs 
have been identified as new triggering factors for 
urticaria[16]. In this study, the triggering factor for 
all patients was determined to be SARS-CoV-2, 
as none of the patients had a history of drug 
use prior to the development of the lesions. As 
in our study, urticarial lesions typically spread to 

the trunk or limbs and usually begin at the same 
time as other symptoms of COVID-19[17]. While 
sg-AH treatment is generally sufficient; short-term 
systemic corticosteroids may be required in some 
patients[16]. The patients in the study were con-
trolled with sg-AH, and none needed systemic 
corticosteroids. None of the patients had a his-
tory of urticaria, and no patient had a repeat 
urticaria attack. Pernio associated with COVID-19 
is a rare manifestation that occurs in elderly 
patients with multiple comorbidities and abnormal 
coagulation parameters[18]. In the current study, 
pernio was detected in only one patient in this 
study. The patient diagnosed with pernio was 80 
years old, had abnormal coagulation parameters, 
and, had more than 50% pulmonary involvement 
on CT. However, contrary to the literature, the 
patient did not have any comorbidities.

The limited number of patients was the pri-
mary constraint of the study, while the exclusion 
of suspicious cases with negative PCR tests was 
its main strength.

Conclusion

In conclusion, our study revealed that 
COVID-19 can lead to various dermatological 
manifestations, which may serve as an initial 
indication of the disease in certain patients[18]. 
Notably, we observed a significant occurrence 
of pulmonary involvement, anosmia, and ageusia 
in COVID-19 patients who also presented with 
maculopapular rash and HZ. In this context, it 
is crucial to evaluate anosmia and ageusia in all 
patients presenting with maculopapular rash and 
herpes zoster. These associations strongly suggest 
a probable diagnosis of COVID-19, and therefore, 
a PCR test should be conducted. Prompt isolation 
of these patients is essential to minimize the 
risk of transmission. Furthermore, since these 
patients may experience a cytokine storm leading 
to pulmonary involvement and increased disease 
severity, early precautions should be implemented 
to manage their condition effectively.
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