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T

he Korian Foundation has chosen to disrupt its European literature revue schedule to take into account
the COVID-19 health crisis. The Korian Foundation uses its scientiﬁc skills to produce a special COVID-19
number, available in French and English. This review is the result of collective work, conducted with the
Group's Health France Medical Department and Dr Fariba Kabirian.
This Volume 1 is devoted to the symptomatology of COVID-19, and Volume 2 on different treatments options
is coming soon.
We hope you enjoy reading it!

Aude LETTY
General Delegate of the Korian Foundation

Dr Fariba KABIRIAN
Health medical director, France Korian
Aude LETTY
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Thanks to Dr Julie Michelet, Biné-Mariam N’Diongue, Yasmine Chabane-Chaouch, Pascale Ngo Manyinga.
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KIDNEY DAMAGES
Kidney disease associated with in-hospital death of
patients with COVID-19

A

lthough diffuse alveolar lesions and acute respiratory failure are the main features, the involvement of other organs should
be explored. Since information on renal disease in patients with COVID-19 is limited, determining the prevalence of acute
renal injury (AKI) in patients with COVID-19 is important. In addition, it is important to assess the association between markers
of abnormal renal function and death in patients with COVID-19. This was a prospective cohort study of 701 patients with COVID-19
admitted to a tertiary teaching hospital that also included three afﬁliates following this major epidemic in Wuhan in 2020, of whom
113 (16.1 %) died in hospital. The median age of patients was 63 years (interquartile range, 50-71), of whom 367 were male and
334 female. On admission, 43.9 % of patients had proteinuria and 26.7 % had hematuria. The prevalence of elevated serum creatinine,
elevated BUN and glomerular ﬁltration estimated below 60 mL/min/1.73 m2 were 14.4, 13.1 and 13.1 %, respectively.
At the study period, acute renal injury occurred in 5.1 % of patients. Kaplan-Meier's analysis showed that patients with kidney disease
had a signiﬁcantly higher risk of death in hospital. Cox proportional risk regression conﬁrmed that elevated baseline serum creatinine
(risk ratio: 2.10, 95 % conﬁdence interval: 1.36-3.26), elevated baseline BUN (3.97, 2.57-6.14), acute renal injury stage 1 (1.90,
0.76-4.76), stage 2 (3.51, 1.49-8.26), stage 3 (4.38, 2.31-8.31), proteinuria 1+ (1.80, 0.81-4.00), 2 + ~3 + (4.84, 2.00-11.70) and
hematuria 1+ (2, 99 , 1.39-6.42), 2 + ~3 + (5.56.2.58-12.01) were independent risk factors for in-hospital death after adjusting for
age, sex, disease severity, comorbidity and white blood cell count. Thus, our results show that the prevalence of renal disease on
admission and the development of acute renal injury during hospitalization in patients with COVID-19 is high and is associated with
in-hospital mortality.

This study revealed that on admission nearly one in two patients had proteinuria, and more than a quarter had hematuria. A
good proportion of patients had all the symptoms of renal failure (elevated serum creatinine, elevated blood urea nitrogen,
and decreased glomerular ﬁltration rate). Analyses also showed that patients with kidney disease had a higher risk of death.
Therefore, clinicians need to increase their awareness of kidney disease in patients with COVID-19. Enhanced monitoring of
renal function should be performed in patients with COVID-19.
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KIDNEY DAMAGES
Warning of renal dysfunction in patients with COVID-19

T

his study attempts to demonstrate that mortality from COVID-19 is not solely related to respiratory complications. This multicentre retrospective observational study involved 193 adult patients with COVID-19 in Wuhan. Demographic data, symptoms,
laboratory data, co-morbidities, treatments and clinical outcomes were all collected, including data on renal function. Data
were compared between three groups: non-severe COVID-19 patients (128), severe COVID-19 patients (65) and a control group of
other pneumonia (28). For the CT scan data, a control group of healthy subjects was included (110 cases, without pulmonary
abnormalities and without renal disease). The primary endpoint was the frequent presence of renal dysfunction in COVID-19 patients
and the occurrence of acute renal injury (AKI) in a fraction of COVID-19 patients. Secondary endpoints included a survival analysis of
COVID-19 patients with AKI or co-morbid chronic disease.
The results show that a remarkable fraction of patients showed signs of renal dysfunction, including 59 % with proteinuria, 44 % with
hematuria, 14 % with increased BUN levels and 10 % with increased serum creatinine levels, although mild but worse than other
pneumonias. Although these renal dysfunctions may not be easily diagnosed as AKI on admission, over time during hospitalization,
they may gradually worsen and be diagnosed as AKI. Regression analysis showed that proteinuria, hematuria, and elevated blood
urea nitrogen, serum creatinine, uric acid and dimer D levels were signiﬁcantly associated with death in COVID-19 patients respectively.
This analysis also suggested that COVID-19 patients who developed AKI had a mortality risk of about 5.3 times that of those without
AKI, much higher than that of co-morbid chronic disease (about 1.5 times the risk of those without co-morbid chronic disease).

Data from this study show that in patients who died from VIDOC 19, a high proportion suffered from renal failure with
proteinuria and elevated plasma creatinine levels. Renal failure could be caused by SARS-CoV 2 entering cells through ACE2
(angiotensin converting enzyme receptor 2), which are highly expressed in the kidney.
This article suggests close monitoring of renal function in patients with a severe form of COVID-19. This monitoring with daily
testing, early intervention, including continuous renal replacement therapy (CRRT) 9, should be applied as soon as possible
to protect renal function, especially for patients with monotonically increasing creatinine levels or a strong inﬂammatory
response to a cytokine storm.
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KIDNEY DAMAGES
Identiﬁcation of a potential mechanism of acute renal
injury in the COVID-19 outbreak:
a study based on unicellular transcriptome analysis

T

ens of thousands of humans were infected with SARS-CoV-2 in a short period of time, and the infection spread rapidly in China
and around the world. Acute kidney injury (AKI) is one of the major complications of this disease (COVID-19), occurring in 0.57 % of cases and in 2.9-23 % of ICU patients. However, it is not known whether the AKI of COVID-19 is caused by a cytopathic
effect induced by a coronavirus or a systemic inﬂammatory response induced by a cytokine storm. Similar to SARS-CoV infection, the
spike (S) protein of SARS-CoV-2 binds to the angiotensin converting enzyme 2 (ACE2), a receptor on the host cell, and the S protein
is activated and cleaved by cellular transmembrane serine proteases (TMPRSSs), allowing the virus to release fusion peptides for
membrane fusion. Therefore, the co-expression of ACE2 and TMPRSSs is a key determinant for the entry of CoV-2-SARS in host cells
and improves host conditions for coronavirus. To infer the underlying mechanism of AKI during the COVID-19 outbreak, a sequencing
analysis of single cell RNA (scRNA-seq) was performed to identify candidate renal host cells.
First, co-location analysis of the ACE2 and TMPRSS genes showed relatively high co-expression in podocytes and proximal straight
tubular cells, which were identiﬁed as candidate host cells. The TMPRSS2 gene, as one of the most important mediators of CoV-2SARS, was found to be co-expressed with ACE2 in podocytes. secondly, ACE2 receptor expression in podocytes and proximal straight
tubular cells in Western donors was more pronounced than in Asian donors. This suggests that Western populations may be at greater
risk of developing AKI at COVID-19. In addition, a comparative analysis showed that the co-expression of the ACE2 and TMPRSS
receptor genes in kidney cells was not inferior to that in the lung, esophagus, small intestine and colon. This suggests that the kidney
could also be an important target organ for CoV-2 SARS.

Based on these results, it appears that the cytopathic effects of SARS-CoV-2 on podocytes and right proximal tubular cells may
cause acute renal injury (AKI) in patients with COVID-19, particularly in patients infected with SARS-CoV-2 in blood samples.
Therefore, more attention should be paid to early monitoring of renal function and careful handling of the urine of COVID-19
patients with acute renal injury in order to prevent accidental infection. However, our results were based on an analysis of
normal kidney cells: the proposed mechanism of the pathophysiology of acute renal injury during COVID-19 has yet to be
validated in autopsy tissues of COVID-19 patients and functional experiments in animals and cells.
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KIDNEY DAMAGES
Acute renal injury in SARS-CoV-2 infected patients

T

his synthesis of articles was carried out by a team that used data from Italy to try to explain the mechanism of occurrence of acute
renal injury (AKI) in patients with COVID-19 and acute respiratory distress syndrome (ARDS). About 25 % of cases of acute renal
injury (AKI) were reported in this clinical context (27.8 % in more than 2,000 patients according to "Istituto Superiore di Sanità".
The possible mechanisms of COVID-19 induced AKI, indicating potential new approaches for risk stratiﬁcation of SARS-CoV-2 infected
patients could help in clinical decision making. AKI is a potentially life-threatening complication in critically ill patients, often leading
to an increased risk of death. Based on mechanisms, AKI can be attributed to a variety of causes such as altered gas exchange,
hemodynamic alterations including right heart failure, ﬂuid overload and systemic congestion, detrimental mechanical ventilation
strategies, and the development of secondary infections/sepsemia.
Several studies have highlighted the relevance of the immune-mediated inﬂammatory response with the release of high levels of
circulating harmful mediators capable of interacting with cells residing in the kidneys causing endothelial dysfunction and tubular
damage. Consistent with previous studies, CoV-2-SARS uses angiotensin converting enzyme-2 (ACE-2) receptor to facilitate viral entry
into target cells. ACE-2 is also located on the surface of renal tubular cells and infection with ACE-2 may aggravate the local
inﬂammatory response and therefore the incidence and duration of the AKI episode. AKI develops on average 9 days after admission
with secondary infections and acute cardiac injury. Age, disease severity and the presence of diabetes are risk factors for AKI in patients
with ARDS (Respiratory Distress Syndrome ARDS). The severity of AKI is further associated with BMI and a history of heart failure also
deﬁned as cardio-renal syndrome.

All risk factors, coupled with the increased incidence of AKI in the elderly, lead to the hypothesis that renal complications are
predominant in patients with pre-existing chronic renal failure, which is difﬁcult to assess based on serum creatinine levels
alone, thus calling for the use of novel biomarkers of early renal injury, particularly markers of acute stress/tubular damage
such as TIMP-2 and IGFBP7.
Several pieces of evidence suggest that the application of NephroCheck may help physicians identify patients suffering from
tubular stress, before the onset of renal dysfunction. Severely ill patients are indeed exposed to several potential renal damages
in this context (SARS-CoV-2 infection, drug nephrotoxicity, contrast agents) during their stay in the intensive care unit.
Serial measurements of these biomarkers may be a useful tool for predicting AKI during the ﬁrst 7 days of the ICU stay.
Therefore, it is important to determine the risk of developing AKI in patients infected with CoV-2-SARS or progressing to severe
AKI requiring renal replacement therapies. Important step for patient prognosis and early implementation of preventive and
protective measures.
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SKIN MANIFESTATIONS
Skin manifestations in COVID-19:
a ﬁrst perspective

T

his is a ﬁrst report and a ﬁrst perspective on the skin manifestations of SARS-CoV-2. It is an analysis of the cutaneous involvement
of the 148 COVID-19 patients hospitalized at the hospital of Lecco, Lombardy, Italy. No clinical images were taken because of
the high risk of infecting other patients by introducing a camera into a restricted room. By analyzing the history of recent drug
use, 60 patients who had used a new drug in the previous 15 days were excluded.

According to the data collected (88 patients), 18 patients (20.4 %) developed skin manifestations. The skin manifestations
were erythematous rash (14 patients), generalized urticaria (3 patients) and varicella-like blisters (1 patient). The itching was
mild or absent and the lesions were usually healed within a few days. Apparently, there was no correlation with the severity
of the disease.
Analysis of these data suggests that the skin manifestations are similar to the skin involvement that occurs with common viral
infections
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S. Recalcati, MD

https://www.ncbi.nlm.nih.gov/pubmed/32215952
Wiley, 26 March 2020
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SKIN LESIONS
Skin manifestations in COVID-19: a ﬁrst perspective. Concerns about the
safety of clinical images and skin biopsies.

I

n order to evaluate skin changes in patients hospitalized on COVID-19, a simple and easily reproducible method was applied.
Dermatologists and non-dermatologists caring for patients with COVID-19 and skin signs use transparent zippered bags to carry
their mobile phones or other cameras. These disposable bags are made of low-density polyethylene, which makes it possible to
obtain high quality images through their transparent material and to use the gloves to interact with today's smart phones. After the
evaluation, these sealed bags are dipped into a container containing a 70 % ethanol solution3 , allowing them to be completely
disinfected. This is a safe method to avoid unnecessary visits, trying to reduce the spread from person to person. Biopsies are taken
from patients when indicated. The same bags in plastic are used to insert disposable instruments to avoid sterilization.
After local anesthesia, a 4 or 5 mm biopsy punch is used to cut the skin. The skin sample is taken with a 25G subcutaneous needle
and then cut with the scalpel blade. A silver nitrate stick is used for hemostasis (optional) and the skin is covered with liquid petroleum
jelly. The biopsy recipient is also sterilized in 70 % ethanol solution.
An example of an urticarial rash in a 32-year-old woman with VIDCOVID-19. It appeared 6 days after the onset of symptoms.
Hydroxychloroquine and azithromycin had been administered for 4 days. Histological examination revealed perivascular lymphocyte
inﬁltrate, some eosinophils and upper skin edema. Oral antihistamines were added to his treatment, with clinical and symptomatic
improvement over 5 days.

Currently a prospective study is being conducted to describe the clinical and histological characteristics of skin manifestations
in COVID-19. In this preliminary experiment, there have been cases of non-speciﬁc maculopapular rash (some with a purpuric
component) and urticaria. As indicated by Recalcati.S , it appears that SARS COV-2 can produce skin changes similar to those
of other common viruses.
Early clinical descriptions of COVID-19 in China are rare with respect to skin involvement. Of a cohort of 1,099 patients
conﬁrmed by COVID-19, only two had a "rash" without further description. Dermatologists have a unique opportunity to
contribute during this pandemic and adequately describe the skin manifestations of COVID-19. Time is of the essence. It is
easily reproducible, preventing possible transmission and providing a correct dermatological assessment.
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CARDIOVASCULAR DISEASES
Pandemic Covid-19:
Impact on the cardiovascular system
Data available as of April 1, 2020

S

evere acute respiratory syndrome Coronavirus 2 (SARS-CoV-2) infects host cells with angiotensin receptors, leading to COVID19-related pneumonia. At the cardiac level the virus has a double impact. Indeed, the infection will be more severe if the host
has cardiovascular comorbidities, and the virus can cause cardiovascular damage (direct myocardial damage, or indirect
myocardial damage through myocardial infarction, acute myocardial injury, myocarditis, cardiac arrhythmia, cardiomyopathy and
heart failure, venous thromboembolic disease) that can be life-threatening. Therapeutics associated with COVID 19 may have
cardiovascular adverse effects (QT prolongation, interaction with anticoagulants, increased effect of betablockers). Particular attention
should be paid to cardiovascular protection during COVID-19 infection.

Epidemics of viral respiratory diseases threaten public health and may have extra-pulmonary manifestations, particularly
cardiological, with acute and long-term consequences. Pre-existing cardiovascular disease may contribute to adverse early
clinical outcomes. Interdisciplinary management of severe cases and prolonged clinical follow-up are therefore essential.
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CARDIOVASCULAR DISEASES
Typical Takotsubo Syndrome
triggered by SARS-CoV-2 infection

T

akotsubo syndrome (TTS) is an important differential diagnosis of myocardial injury, which may play an important role in the
COVID-19 pandemic. This report describes a typical case of TTS triggered by SARS-CoV-2. An 83-year-old woman treated for
chronic hypertension was hospitalized for acute chest disease on March 18, 2020, 21 days after the start of the COVID-19
outbreak in Geneva. She described an oppressive, non-radiating mid-radial chest discomfort associated with mild shortness of breath
and a dry cough since 15 March.
The physical examination was unremarkable.
The ECG (panel A) showed a ST segment elevation of <1 mm in all precordial leads with deep T-wave inversions.
Highly sensitive cardiac troponin T was elevated at 1142 ng/L (<14 ng/L).
Chest X-ray did not detect any pulmonary opacity.
Echocardiography revealed typical apical bloating of the left ventricle with hyperkinetic basal segments.
Coronary angiography showed non-signiﬁcant lesions (panel B) with a typical image of Takotsubo Syndrome (TTS) on ventriculography
(panel C).
On the third day, the patient started to have fever, showing increasing biological signs of inﬂammation and clear bilateral pulmonary
radiological opaciﬁcations (panel D).
The nasopharyngeal swab was negative for SARS-CoV-2, but the initial serologic proﬁle positive for immunoglobulin A and negative
for immunoglobulin G revealed acute infection.
The patient made a gradual recovery with conventional heart failure medication without the need for oxygen/ventilation, and
echocardiography showed only slight residual apical hypokinesia on the day of discharge (Day 10).

This is the ﬁrst case of TTS described in the COVID-19 pandemic. Myocardial lesions, frequently reported in patients with COVID19, are generally attributed to sepsis and/or hypoxemia and/or underlying coronary artery disease, as well as asmyocarditis.
TTS could also play an important role in the COVID-19 pandemic.

APRIL 2020

TO REMEMBER

ABSTRACT

Philippe Meyer, Sophie Degrauwe, Christian Van Delden, Jelena-Rima Ghadri,
Christian Templin

CARD 08

COVID-19 VOLUME 1
SYMPTOMATOLOGY

CARDIOVASCULAR DISEASES
COVID-19, risk of arrhythmia and inﬂammation

M

ounting evidence suggests that COVID-19 is charged with a higher risk of arrhythmic events. Cardiac palpitations were
reported as one of the most common initial symptoms of the disease (7.3 %). Arrhythmias were the most common
complication (19.6 %) after acute respiratory distress syndrome, particularly among those admitted to the intensive care
unit (ICU), where the prevalence increased to 44.4 %. Speciﬁcally, malignant ventricular arrhythmias (VA), i.e., ventricular
tachycardia/ventricular ﬁbrillation (VT/VF), were found in 5.9 % of cases.
Some "unapproved" drugs, such as drugs used to counter virus invasion and replication, may promote QTc interval prolongation. These
include chloroquine/hydroxychloroquine, antimalarials that block infection by increasing the endosomal pH required for virus/cell
fusion, and lopinavir/ritonavir, protease inhibitors that interfere with virus RNA replication.
QTc interval prolongation has been commonly observed in subjects with elevated levels of C-reactive protein (CRP) from various
inﬂammatory conditions, also correlating robustly with IL-6. In 40 unselected TdP patients, elevated IL-6 levels were present, comparable
to those seen in severe active rheumatoid arthritis (RA), and 15-20 times higher than controls.
Attenuation of the systemic inﬂammatory response in COVID-19 may be crucial not only to control lung involvement, but also to reduce
cardiovascular complications, including QT-interval-related arrhythmic events, both of which can affect short-term mortality.

When treating COVID-19, physicians should always consider that patients are at increased risk of arrhythmia, which can signiﬁcantly affect the overall mortality rate. The extent of systemic inﬂammation, as reﬂected by circulating PCR (and IL-6) should
also be carefully considered to optimize the beneﬁt/risk ratio, especially in the presence of concomitant risk factors for QT prolongation, including QT prolongation drugs.
The administration of targeted anti-IL-6 therapies (Tocilizumab, Sarilumab), especially for critically ill patients, could represent
a very useful "two birds with one stone" not only in promoting the recovery of multi-organ dysfunction, but also in alleviating
those associated with a high risk of arrhythmia.
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NEUROLOGICAL MANIFESTATIONS
Neurological manifestations of patients hospitalized
with COVID-19 in Wuhan, China: a retrospective case
series study

T

he objective of this article was to study the neurological manifestations of patients with COVID-19. This is a retrospective study
of a series of cases in 3 hospitals in the Wuhan area. Two hundred and fourteen inpatients were studied with a laboratoryconﬁrmed diagnosis of severe acute respiratory syndrome due to coronavirus 2 infection (SARS-CoV-2). Data were collected
from 16 January 2020 to 19 February 2020.
Clinical data were extracted from medical records.
Neurological symptoms were divided into three categories: central symptoms (headache, dizziness, altered consciousness, ataxia,
acute cerebrovascular disease (ischemic or hemorrhagic stroke) and epilepsy), symptoms related to the peripheral nervous system
(hypogeusia, hyposmia, hypopsia and neuralgia) and skeletal muscle symptoms (myalgia and increased CPK). All neurological symptoms were veriﬁed by two trained neurologists.
Out of 214 patients studied, 41.1 % had a severe form and 58.9 % were non-severe. Compared to the non-severe patients, the severe
patients were older, had more underlying pathologies, especially hypertension, and had fewer typical symptoms such as fever and
cough. 36.4 % of patients had neurological manifestations. More severe patients were more likely to have neurological symptoms,
such as acute cerebrovascular disease, altered consciousness and skeletal muscle injury.

36.4 % of patients had neurological manifestations in this study. Compared to non-severe patients with COVID-19, severe
patients had neurological symptoms manifested by acute cerebrovascular disease, altered consciousness, and skeletal muscle
symptoms.
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NEUROLOGICAL MANIFESTATIONS
Olfactory and taste dysfunctions as clinical
presentation of mild to moderate forms of coronavirus
disease (COVID-19): a european multicentre study

T

he objective of this study was to highlight the occurrence of olfactory and taste disorders in patients with laboratory-conﬁrmed
COVID-19. 12 european hospitals participated in the study. The following epidemiological and clinical ﬁndings were studied:
age, gender, ethnicity, co-morbidities and general and oto-rhino-laryngological symptoms.
Patients completed questionnaires based on taste and smell and linked to the Questionnaire of Olfactory Disorders-Negative Statements (sQOD-NS).
417 COVID-19 mild-to-moderate patients completed the study.
The most common general symptoms were cough, myalgia and loss of appetite. Facial pain and nasal obstruction were the most
common ear, nose and throat symptoms associated with the disease. 85.6 % and 88.0 % of patients reported olfactory and taste
impairments. There was a signiﬁcant association between the two disorders. The olfactory impairment appeared before the other
symptoms in 11.8 % of cases. SQOD-NS scores were signiﬁcantly lower in anosmic patients than in normosmic or hyposmic individuals. Of the 18.2 % of patients without nasal obstruction or rhinorrhea, 79.7 % were hyposmic or anosmic. The early olfactory recovery
rate was 44.0 %. Women were signiﬁcantly more affected by olfactory and taste impairments than men.

Olfactory and taste disorders are common symptoms in european COVID-19 patients. Anosmia or sudden agueusia should
be recognized by the international scientiﬁc community as important symptoms of COVID-19 infection.
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NEUROLOGICAL MANIFESTATIONS
Spectrum of neurological disease in pandemic severe
acute respiratory syndrome infection with
Coronavirus 2

PREVALENCE OF NEUROLOGICAL DISEASES IN SARS (SARS-COV-1)
There have been a few limited reports of neurological complications of SARS occurring in patients 2 to 3 weeks after onset of disease,
consisting primarily of peripheral axonal neuropathy or myopathy with creatinine kinase.
The pathology showed that patients with SARS had generalized vasculitis observed in many organs, including striated muscle, suggesting that the characteristics of these neuromuscular patients may be more than non-speciﬁc complications of severe disease.

PREVALENCE AND TIMING OF NEUROLOGICAL SYMPTOMS OF COVID-19 IN DISEASE PROGRESSION
Neurological manifestations ranged from fairly speciﬁc symptoms (loss of smell or taste, myopathy and stroke) to non-speciﬁc symptoms (headaches, depressed level of consciousness, dizziness or seizures).
Non-speciﬁc symptoms are manifestations of the disease itself or are consistent with a systemic inﬂammatory response. Patients
with the most common speciﬁc symptoms, such as loss of smell or taste disorders and myopathy, tend to have the following symptoms
early in their clinical course, which appears to be quite distinct from SARS, whose manifestations appeared quite late in the report
of viral inﬁltration of the brainstem in a very limited number of pathological specimens.
Reports of viral inﬁltration of the brainstem in a very limited number of pathological specimens also raises the possibility that some
of the crucial pathophysiology causing respiratory failure may be due to central nervous system pathology, which further broadens
the view of the clinical manifestations of the current pandemic that are truly neurological in nature.

HIGHEST AND MOST DEPRESSED LEVEL OF CONSCIOUSNESS APPEARS LATER AND IN A MORE SERIOUS
ILLNESS
Neurological symptoms were more common in patients with more severe disease (30.2 % in non-serious patients and 45.5 % in
serious patients). Severity is deﬁned in terms of characteristic respiratory severity, deﬁning "mild" as not requiring interventional
breathing, moderate as requiring some respiratory assistance, and severe as requiring mechanical ventilation. The most dramatic
neurological symptoms, such as stroke, ataxia, seizures and decreased level of consciousness, were all more common in severely
affected patients.
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SARS-CoV
The main clinical manifestations of SARS are fever, chills, dry cough and breathing difﬁculties. In severe cases, respiratory failure and
death can occur. SARS-CoV could induce neurological diseases such as polyneuropathy, encephalitis and ischemic stroke of the aorta.
Autopsy studies have shown that signs of cerebral edema and meningeal vasodilation could be detected in most cases of SARS. In
addition, inﬁltration of monocytes and lymphocytes into the vessel wall, ischemic changes in neurons, demyelination of nerve ﬁbres,
as well as SARS-CoV virus particles and genome sequences could be detected in the brain.

MERS-CoV
Middle East Respiratory Syndrome (MERS), caused by MERS-CoV, comes from bats. Patients with MERS-CoV infection usually present
with pneumonia-related symptoms such as fever, myalgia, cough and dyspnea. Severe cases can lead to acute respiratory distress
syndrome (ARDS), septic shock, organ failure, and death.
Nearly one-ﬁfth of patients with MERS-CoV infection develop neurological symptoms during the infection process, including altered
consciousness, paralysis, ischemic stroke, Guillain-Barre syndrome, and other poisonings or infectious neuropathies. It is interesting
to note that their neurological complications are not accompanied by respiratory symptoms, but are delayed by 2 to 3 weeks.

SARS-CoV-2
The genetic similarity between CoV-2 and CoV-SARS is 79.5 %, and its similarity with the bat coronavirus reaches 96 %. Patients infected with the SARS CoV-2 have symptoms ranging from fever or mild cough to pneumonia and involvement of multiple organ
functions with a mortality rate of 2-4 %. At present, clinical data have shown that some patients with COVID-19 have symptoms similar
to those of intracranial infections, such as headache, epilepsy and impaired consciousness. In addition, an increasing number of
patients with COVID-19 report sudden loss of smell or taste. It is therefore likely that anosmia and dysgeusia may be observed in
patients with COVID-19. In fact, some even develop symptoms related to COVID-19 only after experiencing neurological symptoms.
It is likely that other pathogenic bacteria can destroy the blood-brain barrier, and that secondary intracranial infections can cause
headaches, projectile vomiting, loss of vision and convulsions of the limbs in patients with severe symptoms of COVID-19.

Nervous System Diseases Associated with CoV Infections

CoV infections can affect the nervous system, it can turn these infections into persistent infections that can lead to neurological
disorders. Therefore, patients with a CoV infection should be assessed early for neurological symptoms, including headache,
awareness of disorders, paresthesias, and other pathological signs. Timely cerebrospinal ﬂuid testing and awareness and
management of neurological complications related to infection are essential to improve the prognosis of critically ill patients.
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Viral encephalitis: Encephalitis refers to inﬂammatory lesions of the brain parenchyma caused by pathogens, including neuronal
and nerve tissue lesions. It is characterized by an acute onset, and common symptoms include headache, fever (mainly high fever),
vomiting, convulsions and a state of consciousness.
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DIGESTIVE SYMPTOMS
Clinical characteristics of COVID-19 patients suffering
from digestive disorder symptoms in Hubei, China:
a description, cross-sectional, multicenter study

I

t appears that the prevalence of gastrointestinal symptoms is largely underestimated as suggested by the results of a multicentre
cross-sectional study conducted in Hubei Province, China, involving three hospitals between January 18 and February 28, 2020.
Follow-up was also carried out until 5 March 2020.
The study cohort consisted of 204 patients (mean age 54.9±15.4 years; males: n=107) in whom all patients were conﬁrmed to be
infected with SARS-Cov-2 by RT-PCR. Gastrointestinal symptoms that were otherwise at the forefront of the clinical picture were
encountered in almost one out of two patients (48.5 %).
In this case, the time to admission was slightly less than one month.
longer than when the symptoms were other: 9 versus 7.3 days on average.
These digestive disorders took several forms: anorexia (83.8 %), diarrhea (29.3 %), vomiting (0.8 %), abdominal pain (0.4 %). In
seven cases, there were no associated respiratory symptoms.
In addition, digestive disorders became increasingly important as the disease became more severe to the point of prognostic value.
Thus, in the absence of digestive symptoms, the chances of recovery were almost twice as high, 60 % versus 34.3 % in their absence.
In this series, no hepatic damage was revealed by standard biological tests.

This descriptive study from Hubei Province, long the epicentre of the chinese epidemic, is based on a relatively small
population. However, its results are sufﬁcient to warn of the high prevalence of digestive symptoms during Covid-19.
Almost half of the time, these symptoms, particularly diarrhea, even dominated the clinical picture, while being accompanied
by the classic respiratory manifestations.
However, the purely digestive forms from a symptomatic point of view remain in the minority (3.5 %) in this series.
Furthermore, these digestive symptoms appear to be of prognostic value as their worsening, in parallel with the increasing
severity of the disease, appears to be associated with a lower chance of survival, although this remains to be conﬁrmed by
studies on larger cohorts and more contemporary with the evolution of the pandemic.
In a patient at risk of infection with Cov2-SARS, the possibility of this diagnosis should therefore be raised in the face of
unexplained digestive disorders, without waiting for the appearance or increase in respiratory signs or symptoms that may
not be at the forefront.
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LIVER DISEASE
COVID-19 and liver disease
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D

ue to the ubiquitous distribution of the angiotensin converting enzyme 2 (ACE2), SARS-CoV-2 causes systemic disease, with
possible involvement of the heart, liver, pancreas and kidneys. Serum liver biochemistry in hospitalized patients with COVID19, primarily AST and ALT levels and bilirubin are elevated.
The largest cohort study, which recruited 1,099 cases of COVID-19 in China, showed that 21 (2.1 %) had pre-existing hepatitis B. Overall ALT elevation occurred in 21.3 % of patients (158/741) and AST elevation in 22.2 % of patients (168/757). Patients with severe
ALT were more likely to have elevated ALT than those without (28.1 % vs. 19.8 %), and AST was more likely to have elevated AST (39.4 %
vs. 18.2 %). Overall, 10.5 % (76/722) of patients had abnormal bilirubin (14).
Clinical implications for the management of liver injury during COVID-19
- Regular monitoring of liver biochemistry
- Serological tests for hepatitis B and C and search for other causes of liver disease.
The presence of abnormal liver biochemistry does not appear to be a contraindication to the use of investigational drugs or unauthorized drugs for COVID-19.
Mechanisms of liver injury
- Immune-mediated damage due to the severe inﬂammatory response following COVID-19 infection
- Direct cytotoxicity due to active viral replication in liver cells
- Anoxia.
- Drug-induced liver injury (DILI)
- Reactivation of pre-existing liver disease
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