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Abstract

Patients on dialysis may have an elevated risk of severe coronavirus disease 2019 (COVID-19) and its complications due
to their high prevalence of comorbidities. Here we describe the case of an 80-year-old male undergoing peritoneal dialysis
with a moderate SARS-CoV-2 infection who developed a purpuric dermatitis and ischemic stroke after successful recovery
from his bilateral pneumonia. Erythemato-papular lesions affecting trunk and lower limbs appeared 17 days after the onset
of SARS-CoV-2 symptoms. These kind of lesions are an infrequent cutaneous manifestation of COVID-19. The pathology
revealed a moderate purpuric dermatitis affecting superficial dermis and corticoesteroids were prescribed achieving com-
plete resolution. Arterial thrombosis affecting cerebellar vermis emerged 30 days after the onset of COVID-19 symptoms.
It occurred 5 days after withdrawal of antithrombotic prophylaxis that the patient received from his admission until 2 weeks
after discharge. He completely recovered from his paresis and continued on his regular antiaggregation therapy. This is the
first case report published of a patient with PD with such COVID-19-related complications. More experience is needed to
determine the appropriate length of antithrombotic prophylaxis especially in high-risk individuals.
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Introduction

Since firsts cases in December 2019, acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) has killed over
1,000,000 people all around the world. Patients on chronic
dialysis are likely to be at increased risk of COVID-19 and
its complications [1, 2]. A matter of great interest is the wide
spectrum of infection symptomatology and disease manifes-
tation, ranging from asymptomatic carriers, life-threatening
acute respiratory distress syndrome, multi-organ failure and
death [3]. There are a number of emerging complications

P4 Alberto de Lorenzo Alvarez
albertodelorenzoalvarez @ gmail.com

Department of Nephrology, Hospital Universitario
de Getafe, Carr. Madrid-Toledo, Km 12,500, Getafe,
28905 Madrid, Spain

Primary Care Center El Greco, Getafe, Madrid, Spain

Department of Radiology, Hospital Universitario de Getafe,
Madrid, Spain

Department of Pathology, Hospital Universitario de Getafe,
Madrid, Spain

@ Springer

of the COVID-19 pandemic such as dermatologic impair-
ment and ischemic stroke considered potentially lethal as
the latter. Although the precise incidence of stroke in these
patients is not known, some authors describe an incidence
between 2.5 and 5% [1-4]. Cutaneous manifestations in
infected patients are beginning to emerge from around the
world. Lesions may arise either before or after the signs and
symptoms of COVID-19 [5-10]. Although they have been
poorly described, may include erythematous maculo-papular
[5], urticarial [5, 11], chickenpox-like [5, 12], purpuric peri-
flexural [13], transient livedo reticularis, and acro-ischemic
or chilblain-like lesions [14]. To date in literature, there are
no cases of patients requiring maintenance hemodialysis
(HD) or peritoneal dialysis (PD) with COVID-19-related
ischemic stroke and/or cutaneous manifestations. Here, we
describe our experience in the management of a maintenance
PD patient with COVID-19 infection who developed both
complications.
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Case report

Our patient is an 80-year-old male with end-stage renal
disease (ESRD) secondary to ischemic nephropathy
undergoing PD since 2015. He has hypertension, periph-
eral arterial disease stage Ila (Fontaine classification) and
carotid endarterectomy in 2011 due to incidentally discov-
ered asymptomatic stenosis. His usual treatment was folic
acid, furosemide, calcium acetate/magnesium carbonate,
atorvastatin, allopurinol and clopidogrel. The day before
his admission he started with cough, yellowish sputum,
short-of-breath and fever over 38 C, his chest X-ray at
the emergency room showed moderate patchy infiltrates
with peripheral distribution affecting both lungs (middle
and lower fields). These findings were consistent with
SARS-CoV-2 infection, but suspicion was confirmed
by a positive real-time reverse transcriptase-polymerase
chain reaction (rRT-PCR) test of pharyngeal swab. His
laboratory tests (electrolytes, liver function, lactic acid,
blood counts), were unremarkable except for an elevated
p-dimer (1.1 mg/L, normal value < 0.5 mg/L), high
C-reactive protein (15.9 mg/L, normal value < 0.5 mg/L),
and a low platelet count (134,000/uL, normal value
150,000-450,000). The patient was admitted and treat-
ment was initiated with hydroxychloroquine combined
with lopinavir plus ritonavir as well as antithrombotic
prophylaxis with low molecular weight heparin (20 mg/
day subcutaneously). Twenty four hours after admission
he had six episodes of watery stools that persisted until
next day. Due to his partial respiratory insufficiency, the
patient needed a nasal cannula with a FiO2 of 0.28 (28%)
for the first 5 days of hospitalization with no need for
oxygen therapy thereafter. Systemic inflammatory reac-
tion due to SARS-CoV-2 infection caused a situation of
infradialysis, so a fourth peritoneal exchange was needed.
In contrast, there were no problems in terms of ultrafiltra-
tion. He persisted febrile until day 7 of hospitalization
progressing then successfully and being discharged on day
15, maintaining antithrombotic prophylaxis for 2 weeks
more. Two days after leaving the hospital, he was seen
in Dermatology clinic for acute eruption of erythemato-
papular lesions affecting trunk and lower limbs. A punch
biopsy of abdomen was performed and revealed the pres-
ence of moderate chronic and superficial purpuric derma-
titis (shown in Fig. 1). Dermatologist put the diagnosis in
relation to COVID-19 and prescribed 30 mg of prednisone
with a taper by 10 mg decrements every week, achiev-
ing a complete recovery in day 10 of therapy. Five days
after heparin withdrawal, he presented to our emergency
department for evaluation of acute right lower limb paresis
and unsteadiness of gait. The cranial CT discarded hemor-
rhage and a MRI demonstrated an acute ischemic stroke in

Fig.1 Punch biopsy of abdomen. Microscopic examination with
Hematoxylin and Eosin stain demonstrates histologic changes cen-
tered on superficial dermis represented by perivascular lympho-
cytic inflammation without vasculitis (fine arrow) and red blood cell
extravasation (thick arrow). Focal and minimal changes are shown in
epidermis (focal spongiosis, isolated parakeratosis, and basal vacu-
olar changes with minimal lymphocytic exocytosis)

cerebellar vermis (shown in Fig. 2). Further studies during
this second hospitalization didn’t objectify neither intra/
extracranial arterial stenosis nor emboligenous cardiop-
athy. The patient fully recovered movement ability and
strength and was discharged. It is important to underline
that laboratory tests at the time of skin lesions and stroke
didn’t show worsening of parameters, compared to those
at the time of previous discharge.

Discussion

Coronavirus disease 2019 (COVID-19) infection is an ongo-
ing pandemic, characterized by high morbidity and mortality
that emerged from Wuhan (China) in December 2019. It is
well known that certain preexisting medical conditions such
as hypertension, diabetes, heart disease, and obesity lead to a
decrease in resistance, being all of them risk factors making
dialysis patients prone to severe SARS-CoV-2 infection and
its complications. The infection rate and mortality in this
group is much higher than in the general population; how-
ever, we have little information yet [15]. The complications
described in this case report are of special interest because
underline the higher risk of lethal complications of COVID-
19 dialysis patients. Those may be preceded by others less
severe that should make us to be aware.
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Fig.2 MRI. a Axial T2-weighted image shows hyperintense lesion in cerebellar vermis demonstrating an ischemic stroke (arrow). b On ADC
(apparent diffusion coefficients) map, the restriction of diffusion in the same location supports the acute onset of the stroke (arrow)

Recent literature reported multiple neurological symp-
toms in COVID-19 including anosmia, hypogeusia, seizures,
and strokes. In a retrospective study from Wuhan with 214
hospitalized COVID-19 patients, 5.7% of the severe affected
individuals developed cerebrovascular disease later in the
course of illness [16]. In a study by Li et al. the incidence
of stroke in COVID-19 patients was 5% with a median age
of 71 years and an average time of onset of 12 days after
SARS-CoV-2 infection diagnosis. These patients had more
severe disease, hypertension, diabetes, and coronary artery
disease [17]. In a recent research letter by Beyrouti et al.,
six patients with moderate to severe SARS-CoV-2 infection
presented a stroke between day 0 and 24 after the onset of
symptoms [18]. Lodigiani et al. published an incidence of
2.5% in a cohort of 388 COVID-19 hospitalized patients,
despite the use of anticoagulant prophylaxis [19]. Our
patient developed an ischemic stroke 30 days after the diag-
nosis of SARS-CoV-2 infection. The time of presentation of
this event varies in the different case series published. In one
of the patients reported by Beyrouti et al. stroke preceded
COVID-19 symptoms by 2 days, nevertheless according to
other authors stroke emerged later on the course of the infec-
tion ranging until 24 days after the onset of symptoms [15,
16, 18]. Stroke may be related to severity of the disease as
most published cases had moderate to severe, severe or criti-
cal illness including our patient with a moderate impairment.

@ Springer

This is easy to understand as we know that SARS-CoV-2
infection is linked to a prothrombotic and proinflammatory
state with an important release of cytokines, endothelial
cells activation and coagulation leading to thrombosis [20].
Hypoxia may have an important role as well, but the exact
pathophysiology behind these cerebrovascular accidents,
especiallly in patients receiving antithrombotic prophylaxis,
is still to be determined [3, 18, 21, 22]. Autopsy findings
in lungs and kidneys suggest thrombotic microangiopathy
as a possible mechanism of stroke [23-25]. At the time of
this writing, only Solomon et al. have published neuropatho-
logical autopsy findings in COVID-19 patients, even though
none of their 18 individuals developed a stroke [26].
Similar pathophysiological mechanisms may play a
role in cutaneous involvement in SARS-CoV-2 infection,
but there is not much information in this regard in the
literature. Colmenero et al. have demonstrated the pres-
ence of SARS-CoV-2 in endothelial cells and epithelial
cells of eccrine glands in 7 paediatric patients presenting
with chilblains during the COVID-19 pandemic. Corona-
virus particles were found in the cytoplasm of endothelial
cells on electron microscopy [27]. Besides microvascular
thrombosis, some authors have proposed immune dys-
regulation, vasculitis, or neoangiogenesis as cause of der-
matologic impairment [28]. Reported prevalence of skin
disease varies from 0.20% to 20% suggesting a potential
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underreporting of this complication [12, 29, 30]. This is of
crucial importance since it may be the first (even the only)
manifestation of the infection. The time of the onset of
cutaneous involvement is not well determined in literature
ranging from O to 21 days (when described) after the onset
of the typical symptoms. In our patient skin manifesta-
tions emerged 17 days after the diagnosis of the infection.
He was treated although some authors describe complete
recovery without any therapy. Erythemato-papular lesions
found in our patient are not the most common in COVID-
19, with an incidence around 20% as reported in different
studies. Saglietto et al. published an incidence of cutane-
ous impairment of 20.4% in a cohort of 88 COVID-19 hos-
pitalized patients in Lecco (Italy), being eythematous rash
the most frequent manifestation (15.9%) [29]. In a prelimi-
nary review by Jia et al. with a pooled total of 997 patients,
chilblain-like lesions were the most common (40.1%) fol-
lowed by maculopapular lesions (23.1%), urticarial lesions
(21.8%), vesicular lesions (10.1%), and livedoid/necrotic
lesions (2.3%) [31]. Seven patients from Wuhan (China)
have been reported with acro-ischemia (toe cyanosis,
skin bulla and gangrene), 4 of them with disseminated
intravascular coagulation [32]. Recalcati et al. observed
14 cases including 11 children with an acral eruption of
erythemato-violaceous papules and macules. Lesions were
localized on the feet in eight cases, on the hands in four
cases and on both sites in 2 [33]. Bouaziz et al. published a
case series of 14 COVID-19 patients from France. Inflam-
matory lesions were reported in 7 patients, exanthema in
4 cases, chickenpox-like vesicles in 2 and cold urticaria
in 1 patient. Vascular lesions were reported in 7 patients
(violaceous macules, livedo, necrotic/nonnecrotic purpura,
chilblain appearance, eruptive cherry angioma) [28].

Here we have described the case of two COVID-19-re-
lated complications not previously reported, neither alone
nor together, in patients undergoing chronic dialysis (HD
or PD). The temporal relationship with the COVID-19
pandemia, the rapid outbreak and clustering of unusual
skin lesions and the slight increase of ischemic strokes
according to the growing evidence published from other
affected areas, strongly support the relationship. Consid-
ering that cutaneous manifestations may be the first or
the only symptom of the infection, we should be aware
of them to stablish early infection control and quarantine
measures. Heparin is a key treatment of SARS-CoV-2, we
know it saves lifes from early infection to hyperinflam-
mation phase but it may help also to reduce mortality risk
in post-infection period. We highlight the importance of
define an appropriate length of antithrombotic prophylaxis
after successful recovery from COVID-19 pneumonia in
individuals with preexisting cardiovascular conditions,
especially in dialysis patients.
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