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The etiology of exanthems afflicting patients with the coronavirus 
infection (CVI) caused by SARS-CoV-2 (COVID-19) can pose a 
diagnostic challenge [1–3], especially during the ongoing epidemic, 
when clinicians are required to follow physical distance guidelines 
and wear personal protective equipment while examining the skin 
and the oral mucosa of patients with COVID-19 [2, 4].

It is vital that comorbid patients with severe CVI undergoing 
systemic combination therapy for the viral infection should 
continue receiving their usual medicines for preexisting 
conditions [5]. Effective pharmacotherapeutic strategies 
for CVI must account for such comorbidities and possible 
adverse reactions to anti-CVI therapy, the most common being 
cutaneous drug eruptions (DE). The diagnosis of DE can be 
difficult, especially at onset. Establishing a causal link between 

DE and a specific drug is even more challenging if the treatment 
regimen includes more than one medication [6–8].

Since the beginning of the pandemic, a variety of skin 
manifestations have been reported in patients with COVID-19; 
however, specific skin symptoms that would help in verifying 
the diagnosis of COVID-19 are yet to be identified [1, 9–11]. 
Skin manifestations observed in patients with CVI should be 
thoroughly studied, systematized and analyzed for the possible 
association with the severity of the infection. 

Clinical case

A female patient C. aged 92 years had acute-onset symptoms, 
including cough, weakness and increased body temperature 
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DIFFICULTIES IN DIFFERENTIAL DIAGNOSIS OF CUTANEOUS MANIFESTATIONS IN PATIENTS WITH 
CORONAVIRUS INFECTION

Patients with severe SARS-CoV-2 infection (COVID-19) and multiple comorbidities should be monitored for possible adverse reactions to prescribed drugs, 

including drug eruptions (DE) at any stage of treatment. Below, we describe a clinical case of a 92-year-old female patient with severe PCR-confirmed COVID-19. 

The patient was treated with amoxicillin/clavulanic acid, moxifloxacin, acetylcysteine, and sodium enoxaparin. On day 9 into treatment, the patient developed 

moderately itching macular rashes showing a tendency to coalesce, but overall showed no signs of deterioration. On day 15, the rashes regressed, following a short 

course of dexamethasone and chloropyramine. This kind of skin reaction might have been provoked by β-lactams and fluoroquinolones included in the treatment 

regimen, a secondary bacterial infection, compromised immunity due to advanced age, and high viral load associated with dermatological symptoms. Delayed 

onset of skin symptoms might be regarded as a marker of COVID-19 severity.
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СЛОЖНОСТИ ДИФФЕРЕНЦИАЛЬНОЙ ДИАГНОСТИКИ КОЖНЫХ ПРОЯВЛЕНИЙ 
ПРИ КОРОНАВИРУСНОЙ ИНФЕКЦИИ

При лечении мультиморбидных пациентов с тяжелым течением новой коронавирусной инфекции, вызванной вирусом SARS-CoV-2 (COVID-19), необходимо 

проявлять внимание к возможному развитию лекарственной экзантемы (ЛЭ) в любой период времени лечения. Представлено клиническое наблюдение 

больной 92 лет с тяжелым течением подтвержденного ПЦР СOVID-19. На фоне лечения амоксициллином/клавулановой кислотой, моксифлоксацином, 

ацетилцистеином, омепразолом, эноксапарином натрия на 9-й день лечения появились умеренно зудящие макулезные высыпания с тенденцией 

к слиянию без отрицательной динамики соматического статуса. На 15-й день лечения на фоне приема дексаметазона и хлоропирамина кожные 

высыпания регрессировали. Появление сыпи может быть обусловлено применением β-лактамных антибактериальных препаратов и фторхинолонов, 

присоединением бактериальной инфекции и иммунносупрессивным статусом пациентки старческого возраста, а также высокой вирусной нагрузкой, 

ассоциированной с появлением дерматологических симптомов. Отсроченное появление кожных изменений на фоне COVID-19 возможно рассматривать 

как «маркер» тяжести заболевания.
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Fig. 1. Early exponential increase in fluorescence intensity in the Fam/Green channels (conserved region of the Е gene) in the sample collected on May 28, 2020 (day 1)

(37.8 °С), followed by sudden deterioration, shortness of 
breath and febrile chills two days later. The patient was taken 
to hospital by an EMS team. She denied any contact with 
individuals showing symptoms of acute respiratory infection 
suggestive of COVID-19 in the preceding 14 days. The patient 
shares a flat with her niece, who had no health complaints 
at the time of her aunt’s illness. The history of preexisting 
conditions included elevated blood pressure, coronary artery 
disease, long-standing persistent atrial fibrillation, and gallstone 
disease. The patient denied any allergies or drug intolerance.

On admission, the patient’s condition was assessed 
as severe. Her skin color was normal, and visible mucous 
membranes showed no signs of dryness. No discoloration 
of the sclera was observed. Peripheral lymph nodes were 
unremarkable. The patient was not edematous. Her chest 
was symmetrical and cylinder-shaped. SpО

2
 was 70%, 

increasing to 95% after oxygen insufflation at 10 L/min. 
Cardiac and lung auscultation was not performed due to 
the risk of SARS-CoV-2 spread. BP was 160/80 mmHg; 
heart rate was 80 beats/min. The abdomen was soft 
without tenderness. The liver was not enlarged. There were 
no signs of peritoneal irritation. The patient described her 
bowel movement as regular. The kidney percussion test 
was negative on both sides. The patient denied dysuria. 
Neurological examination was unremarkable.

The subsequent CT scan was suggestive of community-
acquired polysegmental viral pneumonia and interstitial 
pulmonary edema, indicating the onset of hemodynamic 
compromise. Blood count: white blood cells 9.7 × 109/L; 
absolute and relative lymphocyte counts 0.7 × 109/L and 
7.2%, respectively, indicating lymphopenia; relative monocyte 
count 1.3% (relative monocytopenia); absolute and relative 
granulocyte counts 8.9 × 109/L and 91.5%, respectively 
(granulocytosis). Blood biochemistry: elevated C-reactive 
protein (67 mg/L), AST 56 un/L, ALT 41 un/L, D-dimer 1817 ng/ml.

The patient’s nasopharyngeal swab tested positive for 
SARS-CoV-2 RNA. The test was conducted using a reagent kit 

for RT-PCR-based detection of SARS-CoV-2/SARS-CoV RNA 
in human specimens (DNA-Technology TS; Russia).

Biological specimens for PCR analysis were collected from 
the patient’s nasopharynx.

Viral RNA was manually extracted from 400 µl of the 
biological specimens using a Proba-NK reagent kit (DNA-
Technology; Russia) and eluted in 50 µL of an RNA buffer. 

The SARS-CoV-2/SARS-CoV RT-PCR reagent kit (DNA-
Technology TS; Russia) is designed to target 3 viral genome 
regions: those specific to SARS-CoV-2 (the Cy5/Red detection 
channel), the E gene regions (the Rox/Orange detection channel), 
and the conserved region of the E gene (the Fam/Green detection 
channel) common to the group of SARS-CoV-like coronaviruses, 
including SARS-CoV and SARS-CoV-2.

The kit contains a heterologous amplification system 
(Internal Control, or IC, detectable in the Hex/Yellow channel) 
for monitoring RT-PCR inhibition and checking the integrity of 
the reagents. The kit includes a positive control. The assay was 
run in a DTprime thermocycler (DNA-Technology; Russia).

In total, 4 specimens were studied; the specimens were 
collected on May 28, 2020, June 3, June 9, and June 16.

For the sample collected on May 28, an early exponential 
increase in fluorescence was detected in the Fam/Green 
channels (the conserved region of the E gene; Fig. 1), with 
Ct = 24.6, indicating the presence of SARS-CoV RNA.

In the Rox/Orange detection channel (the E gene of SARS-
CoV-2; Fig. 2), the Ct value was 24.5. 

In the Cy5/Red detection channel (the N gene of SARS-
CoV-2; Fig. 3), the Ct value was 23.9, indicating the presence 
of SARS-CoV-2 RNA.

Given that valid negative and positive controls were used 
in the assay, the absence of fluorescence in the Hex/Yellow 
channel (Fig. 4) indirectly suggested high SARS-CoV-2 RNA 
levels in the studied sample.  For the sample collected on June 
3 (day 7), an increase in fluorescence intensity was observed 
in the Fam/Green channel (SARS-CoV RNA), with Ct = 37.4;  
the Hex/Yellow (IC) channel, with Ct = 31.0; the Rox/Orange 
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Fig. 2. Early exponential increase in fluorescence intensity in the Rox/Orange channel in the sample collected on May 28, 2020 (day 1)

Fig. 3. Early exponential increase in fluorescence intensity in the Cy5/Red channel in the sample collected on May 28, 2020 (day 1)

channel (the E gene of SARS-CoV-2), with Ct = 37.5, and the 
Cy5/Red channel (the N gene SARS-CoV-2), with Ct = 38.1, 
indicating the presence of SARS-CoV-2 RNA.

In the sample collected on June 9 (day 13), an increase in 
fluorescence intensity was detected in the Fam/Green channel 
(SARS-CoV RNA), with Ct = 31.9; the Hex/Yellow channel (IC), 

with Ct = 30.0; the Rox/Orange channel (the E gene of SARS-
CoV-2), with Ct = 32.1; the Cy5/Red channel (the N gene 
of SARS-CoV-2), with Ct = 31.8, indicating the presence of 
SARS-CoV-2 RNA.

In the sample collected on June 20 (day 20), an increase in 
fluorescence intensity was detected in the Fam/Green channel 
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Fig. 4. The absence of the fluorescent signal in the Hex/Yellow channel (the assay included valid positive and negative controls)

(SARS-CoV RNA), with Ct = 34.6; the Hex/Yellow (IC) channel, 
with Ct = 31.0; the Rox/Orange channel (the E gene of SARS-
CoV-2), with Ct = 34.5; the Cy5/Red channel (the N gene 
of SARS-CoV-2), with Ct = 34.7, indicating the presence of 
SARS-CoV-2 RNA.

The Е and N genes of SARS-CoV-2 were detected in each 
of the 4 studied samples. 

Considering the patient’s medical history, clinical 
presentations and the results of laboratory and instrumental 
tests, the final diagnosis was COVID-19, severe course; 
community-acquired bilateral polysegmental pneumonia. Given 
the severity of the patient’s condition, she was admitted to the 
intensive care unit, where she received infusions of sodium 
chloride 0.9%, amoxicillin, clavulanic acid, moxifloxacin, 
paracetamol, ascorbic acid, acetylcysteine, omeprazole, 
bisoprolol, and sodium enoxaparin. After two days, her 
condition stabilized and she was transferred to the floor. On day 
9, the patient developed moderately itching macular rashes, 
which tended to coalesce (Fig. 5–7). The patient’s overall 
condition was stable, without deterioration. After completing 
the full course of the prescribed antibiotics, the patient received 
intramuscular injections of dexamethasone (16 mg per day) and 
intramuscular injections of chloropyramine (20 mg twice a day). 
On day 15, the rashes regressed. A chest CT scan showed 
improvement. On day 20 the patient was discharged home in 
satisfactory condition. 

Discussion

So far, there have been a variety of clinical case reports and 
propositions on the management of patients with CVI [12, 13].

Cutaneous manifestations differing in morphology and 
duration pose a particular interest for a clinician.  At the moment, 
their underlying causes are being investigated. Establishing an 

accurate etiological diagnosis is essential for working out the 
right treatment strategy [4].

A study conducted in 88 patients hospitalized for severe 
CVI reported cutaneous involvement in 18 (20.4%) participants. 
Skin manifestations were described by the authors as 
erythematous rash, widespread urticaria, and chickenpox-
like vesicles; 8 patients had rashes prior to hospitalization, 10 
developed them at hospital [14].

There are reports of petechial and purpuric rashes, 
transient livedo reticularis livedo and acroischemic lesions [15]. 
A question remains whether these manifestations should be 
associated with COVID-19 as exanthems are often caused by 
viral infections or are the adverse reaction to a prescribed drug. 

Our female patient was old and had severe CVI and 
preexisting conditions. On day 9, she developed itchy macular 
skin eruptions showing a tendency to coalesce. It is difficult 
to establish an association between cutaneous manifestations, 
which can be caused by infection or allergy, and COVID-19. 
According to the literature, cutaneous involvement is observed 
in patients with COVID-19 starting from day 2 and into the 
second week of the infection. 

Exanthems are an important criterion for differentiating a viral 
infection from an adverse drug reaction. Because of COVID-19 
safety precautions, the physical examination of patients with 
CVI symptoms does not follow the standard protocol which 
includes oral cavity examination. For example, of 21 patients 
with PCR-confirmed COVID-19 and skin rashes, 6 (29%) had 
exanthems [15], 4 of 6 (66%) were women, and none had an 
erythematovesicular exanthem. The mean time from the onset 
of COVID-19 symptoms to cutaneous/mucosal manifestations 
was 12.3 days (2 to 24 days). The authors of that study 
emphasized that rash morphology, other clinical symptoms 
and the presence of exanthems can help in differentiating 
between viral and drug-induced skin conditions. The presence 
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Fig. 6. Macular rashes on the patient’s back, with a tendency to coalesce. Day 
9 into treatment

Fig. 7. Macular rashes on the patient’s thighs, with a tendency to coalesce. Day 
9 into treatment

Fig. 5. Macular rashes on the patient’s trunk, with a tendency to coalesce. Day 
9 into treatment

of pustules and macular spots on the skin suggests an adverse 
reaction to a prescribed drug, whereas petechias and vesicles 
localized to the buttocks or the acral parts of the extremities 
in combination with exanthems are indicative of infection, 
including viral infection [15]. Some histopathological features 
of the lesions like parakeratosis, spongiosis, or extravasated 
erythrocytes, may suggest the viral nature of the condition [16].

The treatment regimen for our patient had to include a 
number of different drugs, which increased the risk of drug 
cross-reactivity. Another factor supporting the hypothesis of drug 
eruptions is that the patient developed rashes after she was put 
on the regimen that included β-lactams and fluoroquinolones. 

It is possible that cutaneous manifestations may have 
been associated with a secondary bacterial infection and the 
compromised immune status of the patient. This hypothesis 
is supported by the fact that the antigen was detected in the 
blood samples of the patient through day 20 of the disease, 
suggesting a weak immune response to the infection. In an 
aging individual, immunocompetent cells become less active 
due to involutional changes.

Since high viral load may also be associated with 
dermatological symptoms, delayed cutaneous manifestations 
(on day 9) could be regarded as markers of CVI severity, 
regressing as the patient improved.

CONCLUSIONS

This clinical case demonstrates the difficulty in the differential 
diagnosis of cutaneous manifestations in patients with CVI.  

Their etiology is especially hard to identify in patients with 
multiple comorbidities requiring complex treatment regimens, 
which can provoke skin eruptions. Involutional changes 
accompanied by a decline in the immune function should also 
be taken into account. Delayed onset of skin symptoms might 
be regarded as a marker of CVI severity.
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