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Table 2 E-gene and RdRP RT-PCR results with different oligonucleotide combinations

Assay and
oligonucleotides

Notes SARS-CoV-2 positive
clinical sample 1 (Ct)

SARS-CoV-2 positive
clinical sample 2 (Ct)

NTC 1
(Ct)

NTC 2
(Ct)

E-gene
F1/R2 þ probe Y Original primer set with probe from supplier Y 26.37 20.42 ND ND
F1/R2 þ probe X Original primer set with probe from supplier X 29.04 22.59 35.44 37.05
F1/altR2 þ probe X Alternative primer combinations with probe from

supplier X
29.51 23.15 ND ND

F1/altR3 þ probe X 29.3 23.25 ND ND
F1/altR4 þ probe X 30.14 23.71 ND ND
altF2/R2 þ Probe X 28.85 22.94 ND ND
altF2/altR2 þ Probe X 29.49 23.5 ND ND
altF2/altR3 þ Probe X 30.44 23.93 ND ND
altF2/altR4 þ Probe X 29.86 23.76 ND ND
altF3/R2 þ Probe X 29.32 23.2 ND ND
altF3/altR2 þ Probe X 29.87 23.84 ND ND
altF3/altR3 þ Probe X 30.51 24.24 ND ND
altF3/altR4 þ Probe X 30.22 24.24 ND ND
altF4/R2 þ Probe X 29.9 23.8 ND ND
altF4/altR2 þ Probe X 30.85 24.65 ND ND
altF4/altR3 þ Probe X 30.48 24.29 ND ND
altF4/altR4 þ Probe X 30.75 24.72 ND ND

RdRP
F2/R1 þ probe Y Original primer set with probe from supplier Y 29.48 23.97 ND ND
F2/R1 þ probe X Original primer set with probe from supplier X 26 24.31 26.24 26.11
F2/altR2 þ probe X Alternative primer combinations with probe from

supplier X
ND 28.74 ND ND

F2/altR3 þ probe X 29.27 23.63 ND ND
altF3/R1 þ probe X ND 26.14 ND ND
altF3/altR2 þ probe X 28.49 22.97 ND ND
altF3/altR3 þ probe X 29.06 23.46 ND ND
altF4/R1 þ probe X 31.29 25.72 ND ND
altF4/altR2 þ probe X 28.64 23.05 ND ND
altF4/altR3 þ probe X 29.31 23.36 ND ND

alt, alternative; Ct, cycle threshold; F, forward primer; ND, not detected; R, reverse primer.
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and delays associated with the pandemic, and would have
left our laboratory in a precarious position had we not also
ordered probes from supplier Y. We affirm that synthetic
controls can be useful as positive control material for rare
or emergent diseases but should be manufactured and used
carefully. Oligonucleotide suppliers should consider how to
better handle such requests.
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Histopathology of cutaneous

COVID-19 lesion: possible SARS-
CoV-2 cytopathogenic effect
Sir,
On 1 April 2020 a 66-year-old woman was seen in the
emergency room for dyspnoea. She also suffered from diffuse
pain and severe fatigue for two days and headache, fever,
dysgeusia and agenesis for four days. She had received a 1 g
dose of azithromycin, with no improvement. Chest computed
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tomography (CT) scan showed bilateral ground glass opaci-
ties compatible with COVID-19, although the nasopharyn-
geal polymerase chain reaction (PCR) was negative. She was
sent home to be confined and treatment with amoxicillin-
clavulanate and doxycycline was initiated, without
improvement. On 6 April she began treatment with
Fig. 1 Clinical picture showing the erythematous and pustular rash of the neck.

Fig. 2 Histological findings of cutaneous COVID-19 lesion. (A) Acanthotic epidermis
majority of lymphocytes are of T CD3þ phenotype (IHC). (C) The nuclear and chroma
mitosis (H&E stain, two orange arrows and focus spot). (D) Foamy cytoplasmic vacuola
halo (H&E stain, one black arrow and focus spot).
prednisolone 60 mg/day. Three days later the patient reported
cheilitis. The next day an erythematous, pustular, non-
pruriginous rash appeared on the neck and slowly spread to
the upper trunk (Fig. 1). The possibility of a drug reaction
was raised, but the rash improved without interruption of
antibiotic therapy. A skin biopsy was performed on the neck
on 12 April. Clinical signs improved significantly from 13
April onwards.
The histological examination of the cutaneous lesion using

hematoxylin and eosin (H&E) staining showed hyperkeratosis
acanthotic epidermis with focal parakeratosis (Fig. 2A). Some
superficial and intermediate keratinocytes had hyperchromatic
nuclei and clear peri-nuclear halo (koilocyte-like cells). The
cellular modifications were more marked in the basal layers of
the epidermis. We observed a moderate cellular atypia with an
increase in cell size and cytoplasm vacuolation (foamy
degeneration), enlarged nuclei, often vesicular in appearance,
with prominent nucleoli. Some nuclei had diffused fine
chromatin, others had coarse-looking chromatin condensa-
tions. We observed an increased number of mitoses in the
with moderate perivascular lymphocytic infiltrate in the dermis (H&E). (B) The
tin modifications (H&E stain, one orange arrow and focus spot), and an atypical
tion (H&E stain, one black arrow and focus spot), and koilocyte-like perinuclear
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basal layer of the epidermis, some of which were atypical
(Fig. 2C,D). The papillary dermis was slightly oedematous
with dilated small vessels associated with extravasated
erythrocytes. In the superficial and reticular dermis, a mod-
erate perivascular inflammatory infiltrate was observed,
consisting mainly of lymphocytes. Neutrophils were visible
mainly in the lumen of vessels, without appearance of leuko-
cytoclastic vasculitis. The nuclei of some endothelial cells
appeared swollen and turgid. We did not observe inclusion
bodies or syncytial polynuclear giant cells, neither in
epidermal keratinocytes nor in vascular endothelial cells.
A complementary immunohistochemical study revealed a

prominent T lymphocytes infiltrate (CD3þ), mostly T
‘helper’ CD4þ (65%) with some T ‘cytotoxic’ CD8þ (35%)
(Fig. 2B). In addition, there was a discrete intraepidermal T
lymphocytic exocytosis (CD3þ and CD4þ), and very few B
lymphocytes (CD20þ) in the upper dermis.
These unusual epidermal histological changes (Fig. 2C,D)

in the absence of significant interface dermo-epidermal in-
flammatory infiltrate or leukocytoclastic vasculitis may
correspond to a viral cytopathogenic effect.
Since the first clinical reports of COVID-19 in China, this

infection has been linked to several cutaneous signs: maculo-
papular rash, urticaria, chickenpox-like lesions,1,2 pseudo
chilblains,3 dengue-like rash with petechiae,4 livedo or ne-
crosis.5 Case reports of skin symptoms in COVID-19 often
lack clinical images and/or histology. Unspecific histological
findings have been reported so far, including a perivascular
infiltrate of lymphocytes and dermal oedema,6 or undetailed
signs consistent with viral infection.2

In this letter, we report a pustular and erythematous rash,
another example of the various skin presentations of COVID-
19. This disease has already been linked to rashes mimicking
drug related exanthema.7 This rash could have been mistaken
for skin drug reaction but the clinical improvement despite
continuation of the treatment is not in favour of this hy-
pothesis, nor is the histology. More importantly, we report
histological images of possible cytopathogenic signs of
SARS-CoV-2 infection in cutaneous tissue, suggesting a
direct effect of the viral infection on skin cells. Herpes-like
aspects have recently been observed in keratinocytes of an
infected patient in Italy.8 In addition, the presence of the
angiotensin converting enzyme 2 (ACE2) and proteases
already implicated in SARS-CoV-2 infection in the skin
would allow the infestation of cutaneous tissue by the
virus.9e11 Obviously, the formal confirmation of such a hy-
pothesis requires the detection of the virus or its particles in
the infected epidermis using immunohistochemistry or PCR
technique.
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Is prostate infarction and acute

urinary retention a possible
complication of severe COVID-19
infection?
Sir,
Since the beginning of the COVID-19 pandemic in 2019,
international efforts have been made to discover and describe
the clinical characteristics, epidemiology, prevention and
treatment of this disease caused by SARS-CoV-2 (severe
acute respiratory syndrome Coronavirus 2).
The virus is involved with the damage of several organs,

such as lungs, kidneys and brain, especially in critical pa-
tients. This is due to direct injury and, more importantly, by
the induction of a severe proinflammatory state, labelled
cytokine storm.1e3 Interestingly, men have been more
severely affected by the disease, especially the elderly.4 This
fact has not yet been clarified, but specific factors in the viral
pathogenicity could shed light on it.
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