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COVID-19 — ZUoTNUATIKEC EKONAWOCELC

Systemic Disorders Respiratory Disorders
Fever, Cough, Fatigue, , | . Rhinorrhoea,
Sputum Production, ./ Sneezing, Sore Throat
Headache )
) Pneumonia
Haemoptysis, A@“; \ :
Acute Cardiac Injury =i o= Ground-glass Opacities
Hypoxemia e
S\ RNAaemia, Acute
Dyspnoea, \\r” Respiratory Distress
Lymphopenia .. ' | . Syndrome
Diarrhoea

Potentially lethal complications
* fulminant myocarditis
* disseminated intravascular coagulopathy (DIC)

Rothan H et al. DOI: 10.1016/j.jaut.2020.102433



Full Blood Count and Biochemistry Findings
Correlation with Prognosis

Lymphopenia

First author (year)

Sample size

Main findings

Guan (2020)

Huang (2020)

Wang (2020)

Wu (2020)

Bhatraju (2020)

1099

41

138

201

24 I1CU patients

Lymphocytopenia was present in 83.2% of patients on admission. 92.6% (50/54) of
patients with the composite primary endpoint (admission to an intensive care unit,
use of mechanical ventilation, or death) presented with lymphocytopenia vs. 82.5%
(681/825) of patients without the primary endpoint (p=0.056). Severe cases
presented lymphocytopenia more frequently (96.1%, 147/153) vs. non-severe cases
(80.4%, 584/726); p<0.001

85% (11/13) of patients needing ICU care presented low lymphocyte count vs. 54%
(15/28) of patients that did not need ICU care (p=0.045).

ICU cases presented with lower lymphocyte count (median:0.8, IQR: 0.5-0.9) vs. non-
ICU cases (median: 0.9, IQR: 0.6-1.2); p=0.03. Longitudinal decrease was noted in
non-survivors.

Lower lymphocyte count was associated with ARDS development (HR=0.37, 95%Cl:
0.21-0.63, p<0.001 in the incremental model)

Lymphocytopenia was common (75% of patients), with a median lymphocyte count
of 720 per mm3 (IQR: 520 to 1375).

Terpos E et al. Am J Hematol. 2020.



Lymphopenia

First author (year) Sample size Main findings
Young (2020) 18 Lymphopenia was present in 7 of 16 patients (39%). Median lymphocyte count
was 1.1 (IQR: 0.8-1.7) in patients that required supplemental O, and 1.2
(IQR:0.8-1.6) in those that did not.
Fan (2020) 69 Lymphopenia at admission (4/9 of ICU patients vs. 1/58 non-ICU patients,
p<0.001) and nadir lymphopenia during hospital stay (7/9 of ICU patients vs.
1/58 non-ICU patients, p<0.001) were associated with need for ICU.
Yang (2020) 52 criticallyill Lymphocytopenia occurred in 44 (85%) of critically ill patients, with no
patients significant difference between survivors and non-survivors. A numeric difference
in lymphocyte count was noted in non-survivors vs. survivors (0.62 vs.0.74).
Zhou (2020) 191 Lower lymphocyte count was associated with higher odds of death at the
univariate analysis (OR=0.02, 95%Cl: 0.01-0.08; p<0.0001); at the multivariate
analysis, the finding lost significance (OR=0.19, 95%Cl: 0.02-1.62; p=0.13)
Arentz (2020) 211I1CU Low lymphocyte count was noted in 14/21 (67%) of critically ill patients.
patients
Deng (2020) January 1, On admission, patients in the death group exhibited significantly lower
2020 to lymphocyte count (median: 0.63, IQR: 0.40-0.79) x10°/L vs. 1.00, IQR: 0.72- 1.27
February 21, x10%/L, p <0.001). Patients in the death group also exhibited lower
2020 lymphocyte/WBC ratio (median: 7.10, IQR: 4.45, 12.73% vs. 23.5, IQR: 15.27-
31.25%, p<0.001).
Tan (2020) 90 patientsat Lymphocytes <20% on day 10-12 signal a pre-severe disease and lymphocytes

the validation
cohort

<5% on day 17-19 denote a critical iliness.
Terpos E et al. Am J Hematol. 2020.




COVID-19 associated lymphopenia

Lymphocytes express the ACE2 receptor ! thus SARS-CoV-2 may directly infect those
cells and ultimately lead to their lysis.

The cytokine storm is characterized by markedly increased levels of interleukins
(mostly IL-6, IL-2, IL-7, granulocyte colony stimulating factor, interferon-y inducible
protein 10, MCP-1, MIP1-a) and tumor necrosis factor (TNF)-alpha, which may promote
lymphocyte apoptosis. 23

Substantial cytokine activation may be also associated with atrophy of lymphoid
organs, including the spleen, and further impairs lymphocyte turnover.*

Coexisting lactic acid acidosis, which may be more prominent among cancer patients
who are at increased risk for complications from COVID-19,> may also inhibit
lymphocyte proliferation.®

1. XuHetal. IntJ Oral Sci 2020 24; 12(1): 8. 4. Chan JF et al. Clin Infect Dis 2020 Mar 26.
2. Singh S et al. PLoS One 2014; 9(5): €98020. 5. You B et al. Lancet Oncol 2020 Mar 25.
3. Liao YC et al. J Immunol 2002 ; 169(8): 4288-4297. 6. Fischer K et al. Blood 109(9): 3812-3819.



First author

(year)
Guan (2020)

Huang (2020)
Wang (2020)

Wu (2020)

Young (2020)
Fan (2020)
Yang (2020)
Arentz (2020)
Zhou (2020)

Lippi (2020)

Sample size

1099

41
138

201

18
69

52 criticallyill
patients
211ICU
patients

191

9 published
studies

Thrombocytopenia

Main findings

Thrombocytopenia was present in 36.2% of patients on admission. Severe cases presented
thrombocytopenia more frequently (57.7%, 90/156) vs. non-severe cases (31.6%, 225/713);
p<0.001

8% (1/13) of patients needing ICU care presented low platelet count vs. 4% (1/27) of patients
that did not need ICU care (p=0.45).

No significant difference (p=0.78) was noted in platelet count between ICU cases (median:142,
IQR: 119-202) vs. non-ICU cases (median: 165, IQR: 125-188); p=0.78.

Platelet counts did not differ between patients with ARDS vs. those without ARDS (difference: -
4.00, 95%Cl: -27.00 to +20.00, p=0.73). Accordingly, no significant difference was noted in dead
vs. alive ARDS patients (p=0.10).

Median platelet count was 156 (IQR: 116-217) in patients that required supplemental O, and
159 (IQR: 128-213) in those that did not; no statistical comparison was undertaken.

Low platelets were not associated with ICU care either at admission (p=0.67) or as a nadir
during hospital stay (p=0.69)

Platelet count noted in non-survivors was 191 (63) and 164 (74) in survivors; no statistical tests
were presented.

Mean baseline platelet count was 235 (ranging between 52 and 395), whereas the reference
range was 182-369 x 10°/L

Median platelet count was lower in non-survivors (165.5, IQR: 107.0-229.0) vs. survivors (220.0,
IQR: 168.0-271.0), p<0.0001

Platelet count was significantly lower in patients with more severe COVID-19 (WMD -31x10°%/L,

95% Cl, -35 to -29x10°%/L), with very high heterogeneity
Terpos E et al. Am J He

natol. 2020.



Procalcitonin, ferritin and C-reactive protein

More severe cases showed a more marked increase compared with the non-severe ones (81.5%
versus 56.4% for CRP, 13.7% versus 3.7% for procalcitonin and 58.1% versus 37.2% for LDH).

In a retrospective cohort study including 191 patients with COVID-19 from Wuhan, China, non-
survivors, as compared with survivors, presented more often with high LDH (p<0.0001), high
procalcitonin (p<0.0001), increased serum ferritin levels (p=0.0008) and elevated IL-6 (p<0.0001).

Higher CRP has been linked to unfavorable aspects of COVID-19 disease, such as ARDS
development, higher troponin-T levels and myocardial injury, and death.

A meta-analysis of four published studies showed that increased procalcitonin values were
associated with a nearly 5-fold higher risk of severe infection (OR=4.76; 95% Cl: 2.74-8.29, 12=34%) .

Wau et al. showed that higher serum ferritin was associated with ARDS development (HR=3.53,
95%Cl: 1.52-8.16, p=0.003)

Terpos E et al. Am J Hematol. 2020.



Coagulation parameters
Elevated D-dimers

First author (year) Sample size Main findings

Guan (2020) 1099 Patients with the composite primary endpoint (admission to an intensive care unit, use of
mechanical ventilation, or death) presented with elevated D-dimer more frequently: 69.4%
(34/49) vs. 44.2% (226/511; p=0.001). Accordingly, severe cases presented elevated D-dimer
more frequently (59.6%, 65/109) vs. non-severe cases (43.2%, 195/451); p=0.002

Huang (2020) 41 Patients necessitating ICU care presented with higher D-dimer levels (median: 2.4; IQR: 0.6-
14.4) vs. non-ICU patients (median: 0.5, IQR: 0.3-0.8), p=0.0042.

Wang (2020) 138 ICU cases presented with higher D-dimer level (median:414, IQR: 191-1324) vs. non-ICU
cases (median: 166, IQR: 101-285); p<0.001. Longitudinal increase was noted in non-
survivors.

Wu (2020) 201 Higher D-dimer level was associated with ARDS development (HR=1.03, 95%Cl: 1.01-1.04,

p<0.001) and poor survival (HR=1.02, 95%Cl: 1.01-1.04, p=0.002) in the incremental models.

Zhou (2020) 191 Higher D-dimer was associated with higher odds of death (OR=18.42, 95%Cl: 2.64-128.55;
p=0.0033)
Lippi (2020) 553 (4 D-dimer values were considerably higher in COVID-19 patients
published with severe disease than in those without (WMD= 2.97mg/L;
studies) 95% Cl: 2.47-3.46 mg/L).

Terpos E et al. Am J Hematol. 2020.



Hematological Findings in French Patients

n=223

Age (years)

PT (sec)
Fibrinogen (g/L)

D-dimer (ng/mL)

Antithrombin (%)
Protein C (%)

Red blood cells (x10°/L)
Hemoglobin (g/dL)

Hematocrit (%)
Platelets (x10°/L)
White blood cells

(x1

Neutrophils (x10°/L)
Lymphocytes (x10°/L)
Monocytes (x10°/L)
Eosinophils (x10°/L)
Basophils (x10°/L)

0°/1)

<13.6 sec
1.8-4.0

<500 for age
under 60 years

80-120
70 -130
4.0-5.2
12.0-16.0
35.0-47.0
150 - 400
4.0-10.0
1.5-7.0
1.5-4.0
0.1-1.0

0.03-0.7
<0.1

al range
NA

66 (53-76)
14.0 (13.3-15.0)
5.9 (4.7-7.0)
1228
(650-2031)
96 (84-107)
97 (79-112)
4.3 (4.0-4.8)
12.6 (11.3-13.7)
37.2 (34.2-40.3)
240 (176-307)
6.7 (5.1-8.8)
5.0 (3.4-6.7)
1.04 (0.70-1.49)
0.49 (0.30-0.69)

0.02 (0-0.07)
0.01 (0.01-0.02)

62 (53-70)
14.6 (13.8-15.7)
6.9 (6.0-7.7)
2168
(1074-4219)
87 (75-99)
89 (72-100)
4.2 (3.5-4.6)
11.9 (10.1-13.2)
34.8 (30-38.7)
211 (154-261)
7.9 (6.1-10.8)
6.6 (4.9-9.6)
0.74 (0.52-1.10)
0.31 (0.20-0.48)

0.01 (0-0.05)
0.01 (0.01-0.02)

Gerotziafas et al

<0.040
0.002
<0.0001
<0.0001

0.0001
0.005
0.028
0.005
0.002
0.004
0.007

0.0001

0.0001

<0.0001

0.126
0.290

. Lancet 2020 (submitted)



COMPASS-COVID-19 risk assessment model (RAM) for
prediction to ICU admission

OR (95%Cl) — COMPASS-COVID-19 RAM

Obesity 6.56 (2.98-14.46) <0.001 Predictors for risk of worsening Score

(BMI=30 versus disease

BMI<30 kg/m? Obesity (BMI>30) 19
2.59 (1.29-5.21) 0.007 Male gender 10
Male versus female

DIC- 2
DIC ISTH score 2.58 (1.07-6.21) 0.034 IC-ISTH score 25 9
>5 versus <5 Lymphocytes <10°/L 8
KT GG e 57N 2.21 (1.17-4.19) 0.015 Hemoglobin <11 g/dL 8

Total = 18 : high risk for worsening
disease

<1 versus 21
Hemoglobin (g/dL) 2.25(1.13-4.48) 0.021
<11 versus 211

Validation of the COMPASS-COVID-19 risk assessment model

The validation cohort included 120 patients stratified at the C-group (n=89) and the W-group (n=31).

The score at 18 points cut-off value identified as high risk for disease worsening 90% of patients at the W-group and 38%
of the patients at the C-group.

The sensitivity and the specificity of the score were 94% and 58% respectively and the negative and positive predictive

values were 96% and 45% respectively.
° oresp y Gerotziafas et al. Lancet 2020 (submitted)



ISTH score for overt DIC

Factors Points ISTH Overt DIC
Platelet counts 3 —
2 <50 x 10°/L

| >50, <100 x 10°/L

FDP 3 Strong increase
2 Moderate increase
| _

Prothrombin 2 =>6 seconds

time® I >3, <6 seconds

Fibrinogen | <100 g/mL

SIRS score | —

Points required 5 points

to be criteria

positive Wada H et al. doi: 10.1111/jth.12155.




Disseminated intravascular coagulopathy (DIC)

COwert DIC

Seorez5

| COVID-19 under thromboprophylaxis |
Score DIC | Mon-overt DIC
ISTH Day 1 | ScoresS

h 4
PFC
Platelets
Maintain thromboprophylaxis

Aifter restauration of clotting
factor equilibrium
Initiation of

thromboprophylaxis and
maonitoring of AT levels

| <50% Iﬁ

FIL/EY <30%

Platelets

FFP
Platelets
Maintain thromboprophylaxis

FFP: Fresh frozen plasma; AT: antithrombin

FFP

Maintain thromboprophylaxis

=50 GfL

Terpos E et al. Am J Hematol 2020 doi: 10.1002/ajh.25829.



VTE risk — Padua Prediction Score

Padua Prediction Padua Prediction OR (O5% Iy pvalue”
Soore <4 (N=610)  Soore =4 (n=407)
High bleeding riskt 7(1%) 44 (11%) B51(374-19-35)  «0-0001
Intemshe care unit S {1%] 47 [13%) 12-82 (5-00-32-91)  «0-0001
admisslon
Mechanialventilation 6 (1%) oF (14%) 1317 (556-31-10)  «<0-0001
Mortallty 0 {0} 14 (3%}
AQe. years 42(33-55) 52 (40-64) - <0-0001
=f0% 19 (3%) of 559 56 (15%) of 384 4-85 (-E3-8-31)  «0-0001

Diata are n (%) or median [JR). *Adjusted by age tBEleeding risk was ewaluated according to a presious study .’

$A threshold of 7lyears was selected on the basis of the Padua Prediction Score and age data were not asailable for all
[patients.

Table: Bleeding score, outoomes, and age of patlents with COVID-19 with high and low risk of venous
thromboembolism according to the Padua Prediction Score

Wang T et al. Lancet Haematol. 2020 May;7(5):e362-e363.



VTE Prophylaxis for Patients with COVID-19

All in-patients should have VTE risk assessment : on admission and if condition changes

All in-patients should have LMWH prophylaxis with enoxaparin, irrespective of mobility, unless
contraindicated.

Choose the dose of prophylactic LMWH according to body weight and renal function.

Mild prolongation of PT and/or APTT only, if due to COVID coagulopathy, is NOT a contraindication to
LMWH prophylaxis.

Do not administer prophylactic LMWH if platelets < 25 or Clauss fibrinogen < 0.8g/1 or active bleeding
occurring.

If there is an unexplained 50% fall in platelet count in the absence of worsening coagulopathy, consider
HIT (Heparin Induced Thrombocytopenia). Carry out a 4Ts score and seek haematology advice.

Do not give additional prophylactic LMWH to patients continuing oral anticoagulation prescribed prior
to admission.

NHS Guidance on Covid Coagulopathy. Version 2.4 01/05/2020



Covid-19 coagulation disorders
Management

1) Early diagnosis and follow-up of DIC, by applying the (ISTH
score prognosis, appropriate critical care support).

2) ldentification of patients at high risk.

3) Optimization of thromboprophylaxis regimen; LMWH are the
first line choice drug.

4) The anti-inflammatory properties of LMWH may be an added
benefit in COVID-19 patients in order to regulate the complex
‘immunothrombosis’ process.

Terpos E et al. Am J Hematol. 2020 Apr 13. doi: 10.1002/ajh.25829.
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COVID-19 pandemia: dilemmas and
challenges for cardiologist in the ER

J. Parissis,
Professor of Cardiology

ER Head, Attikon University Hospital,
Athens, Greece



Most patients had mild to moderate disease, but
nearly 20% had severe or critical illness
COVID-19 - China through 11-Feb-2020 (N=44,415)

Severe 14%
Critical . 504 Of 1,099 hospitalized COVID-19 patients (through 29-Jan-2020)
5% were admitted to the ICU (Guan et al. NEJM 2020)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Links: Wu JAMA 2020




Early Cardiac Implications From
Case Reports on COVID-19

e In the most recent large-scale reporting from China CDC, 25% of patients with
complete medical histories have comorbidities, the majority of which are
cardiovascular- or diabetes-related; while lower than initial reports, 53% of all
COVID-19 confirmed patients in the study were missing documentation of
underlying conditionsxi

e Qverall the case mortality rate remains low at 2.3%; however, the mortality rate
jumps to 6% in hypertensives, 7.3% in diabetics, 10.5% in patients with
cardiovascular disease, and 14.8% for patients = 80 years of age~i

¢ Notably, the case mortality rate for underlying cardiovascular disease (10.5%) is
greater than in patients with underlying chronic respiratory disease (6.3%)

ACC Clinical Bulletin

AMERICAN Cardiac Implications of Novel

COLLEGE of

WY CARDIOLOGY Coronavirus (COVID-19)




Mortality from COVID-19 is highest among persons
with underlying medical conditions
COVID-19 - China through 11-Feb-2020

Cardiovascular Disease IR
Diabetes

Chronic Respiratory Disease F-%i4

Cancer QN4

0% 2% 4% 6% 8% 10% 12%

Link: China COVID-19 Epi Team 2020




DISEASE SEVERITY

Acute Convalescent Chronic

Host response

?
. o ——
Viral response A A
~21 days months yea:s
TIME COURSE (after symptom onset)
ARDS Delayed myocarditis? Hyperlipidemia?

Acute myocarditis Cardiac arrest? Pulmonary fibrosis?



COVID-19 Dness in Native and Immunosuppressed States:

Stage | Stage Il Stage Il
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)
| I |
| A | B "
| I |
| |
Viral response phase I

Host inflammatory response phase

Severity of lliness

| 1 |
| l | >
I Time course 1
| |
Mild constitutional sympt I 1
Clinical : CO"FZL:r :)gn; EE.-YFMP oS | Shortness of Breath | SIPJ;,?S[:IS K
: Hypoxia (Pa02/Fi02<300mmH oc
e Dry Cough, diarrhea, headache 1 ypoxia (PaO2/F mmHe) : Cardiac Failure
1
1 1
Lymphopenia, increased 1 Abnormal chest imaging | Elevated inflammatory markers
Clinical Signs prothrombin time, increased D- I Transaminitis | (CRP, LDH, IL-6, D-dimer, ferritin)
Dimer and LDH {mild) I Low-nermal procalcitonin 1 Troponin, NT-proBNP elevation
| 1
Potenticl Remdesivir, chloroquine, hydroxychloroquine, convalescent plasma transfusions ]
Therapies [ Red . . | [ Corticosteroids, human immunoglobulin, ]
ectice Immunestppression IL-6 inhibitors, IL-2 inhibitors, JAK inhibitors

JOURNAL OF HEART AND LUNG TRANSPLANTATION



020 ‘21 [y U0 S B speun ofesy ARy WOL) PIPEO[A ()

Potential mechanisms of acute myocardial injury
in COVID-19 and related cardiac phenotypes

Type 2
myocardial

Hypoxia

Hypotension

Iinfarction

4
/
/

>
\
\

Type |

10,1161/ CIRCULATIONAHA 120047008



Cardiovascular complications in
coronavirus disease

Manifestation Incidence Remarks

Acute cardiac injury* (most commonly defined as  8—12% on average |10] « Most commonly reported cardiovascular abnormality
elevation of cardiac troponin I above 99th « Can result from any of the following mechanisms-
percentile upper reference limit) «Direct myocardial injury

«Systemic inflammation
s«Myocardial oxygen demand supply mismatch
sAcute coronary event
slatrogenic
« Strong adverse prognostic value
Acute coronary event Not reported, but appears to be low Potential mechanisms-
« Plaque rupture due to inflammation/increased shear stress
o Aggravation of pre-existing coronary artery disease

Left ventricular systolic dysfunction Not reported Any of the causes of myocardial dysfunction mentioned above can lead
to acute left ventricular systolic dysfunction

Heart failure Reported in one study- 52% in those who « Any of the causes of myocardial dysfunction mentioned above can
died, 12% in those who recovered and lead to acute heart failure
were discharged [5] ¢ Increased metabolic demand of a systemic disease can cause acute

decompensation of pre-existing stable heart failure

Arrhythmia 16.7% overall; 44.4 in severe illness, 8.9% Both tachyarrhythmia and bradyarrhythmia can occur but exact nature
in mild cases [8] not described

Potential long-term consequences Too early to assess Too early to ascertain for coronavirus disease 2019. However, patients

recovering from a similar earlier illness- Severe Acute Respiratory
Syndrome- continued to have long-term abnormalities of lipid and
glucose metabolism and of cardiovascular homeostasis [12]

Diabetes & Metabolic Syndrome: Clinical Research & Reviews 14 (2020) 247-250



Cardiovascular Implications of Fatal Outcomes
of Patients With Coronavirus Disease 2019 (COVID-19)

Figure 2. Mortality of Patients With Coronavirus Disease 2019 (COVID-19) With/Without Cardiovascular Disease
(cvD) and With/Without Elevated Troponin T (TnT) Levels

100
204 With CVD + elevated TnT tween Plasma TnT and NT-proBNP With hsCRP
Mortality=69.44
atients) Plasma NT-proBNP (total patients)
60+ 40000
ES n , =
S R1=0.281
£ Without CVD+elevated TnT F-0.530
= - .
£ w0l Mortality=37.50 p<001 £ 300007
2 =
§
With CVD+ normal TnT ] =
i 20000
20 Mortality=13.33 - u e
e  EEgE =
— =
0 — ——— Without CVD +normal TnT = E 10000
Mortality=7.62 o
T T T T T
0 10 20 30 40 50 -
Time since onset of symptoms to end-point events, d oy o7
No. at risk 100 200 300 400 0 05 10 15 20 25
Without CVD +normal TnT (n=105) 102 26 41 10 1] Plasma hsCRP, mg/mL Plasma TnT, ng/mL
Without CVD +elevated TnT (n=15) 15 12 7 1 [}
W?th CVD+normal TnT (n=30) 2 25 10 4 0 high-sensitivity C-reactive protein levels (hsCRP), and N-terminal pro-brain natriuretic peptide (NT-pro BNP) collected on admission
With CVD +elevated TnT (n=36) 34 20 8 2 1]

JAMA Cardiology Published online March 27, 2020



The Heart in COVID19: Primary Target
or Secondary Bystander?

Direct myocardial infection

Secondary myocardial involvement

i |

Fulminant viral Most cases Type 2
myocarditis mixed? myocardial
infarction

JACC: Basic to Translational Science 2020



CSC Expert Consensus on Principles of Clinical Management of Patients with
Severe Emergent Cardiovascular Diseases during the COVID-19 Epidemic

MNot reached the suspected cases diagnostic

Canfirmed/suspected cases L . :
criteria in Hubel province

Lung CT scan and nucleic acid
test of COVID-19

Isolation ward, COVID-
19-designated haospital

MNon-designated hospital >

Single room for
suspected cases

I Medical treatment I _ Confirr‘ned:%us;fct_eq__u;_asesj

]

‘ Meet emergent invasive intervention criteria

7
i l l L o

i yes no

: yes no

| |

_E Start the emergent procedure plan Continue medicine — Referral by th!rd—grade

;5 Third-grade protection treatment protection

Tath lab with negative pressure ventilation

> Consent of health administration :

= Elective invasive Designated hospital Routine treatment in

g intervention non-designated hospital

Emergent invasive intervention

10.1161/CIRCULATIONAHA.120.047011



CSC Expert Consensus on Principles of Clinical Management of Patients with
Severe Emergent Cardiovascular Diseases during the COVID-19 Epidemic

Table 1. Patients with severe emergent cardiovascular diseases for whom hospitalization and
conservative medical treatment is recommended during COVID-19 epidemic.

Patients with severe emergent cardiovascular diseases
1. Patients with STEMI for whom thrombolytic therapy is indicated .
2. STEMI patients presenting after exceeding the optimal window of time for revascularization but yet

with worsen symptoms, such as severe chest pain, continuous ST-segment elevation, or myocardial
mnfarction-related mechanical complications.

3. High risk NSTE-ACS patients (GRACE score = 140).

4. Patients with uncomplicated Stanford type B aortic dissection®.

5. Patients with acute pulmonary embolism.

6. Patients with acute exacerbation of heart failure.

7. Patients with hypertensive emergency.

STEMI. ST-segment elevation myocardial infarction; NSTE-ACS, non-ST elevation acute coronary
syndromes: GRACE, Global Registry of Acute Coronary Events.

"The third- generation thrombolytic agents are preferred.

*For Stanford type A aortic dissection, surgical treatment is recommended.

10.1161/CIRCULATIONAHA.120.047011



CSC Expert Consensus on Principles of Clinical Management of Patients with
Severe Emergent Cardiovascular Diseases during the COVID-19 Epidemic

Table 2. Severe cardiovascular diseases requiring urgent or emergent intervention or surgery.

Patients with severe cardiovascular diseases

1. Acute STEMI with hemodynamic instability.

2. Life-threatening NSTEMI indicated for urgent revascularization.

3. Stanford type A or complex Type B acute aortic dissection.

4. Bradyarrhythmia complicated with syncope or unstable hemodynamics mandating implantation of a
temporary (bedside implantation as far as possible), or, if indicated, permanent pacemaker.

5. Pulmonary embolism presenting with hemodynamic instability for whom regular intravenous
thrombolytic therapy might lead to excessively risk of intracranial bleeding, and trans-catheter low-dose
thrombolysis in the pulmonary artery may be required.

STEMI, ST-segment elevation myocardial infarction; NSTEMI, Non-ST segment elevation myocardial
infarction.

10.1161/CIRCULATIONAHA.120.047011



Current perspectives on Coronavirus 2019 (COVID-19) and cardiovascular disease: A
white paper by the J4HA editors

Figure 3. Invasive Therapies for ACS Patients in the COVID-19 Era.

Emergent invasive
angiography for reperfusion /
revascularization™

Critically-ill ACS

ACS
Presemtation in
the
COVID-19Era

o Ioderate-Risk Patients =

healitheare workers andicr
patientg®++*
Ischemia Guided Strategy™**

Primary PCT* Fibrinolytic Therapy**

Invasive Strategy™
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Figure 1. Chest Pain and ST-elevation. Initial electrocardiogram showed sinus tachycardia,
low voltage QRS complexes in the limb leads and diffuse ST elevation in leads I, II, aVL and
leads V2-V6 (Panel A); Coronary angiogram demonstrated mild disease in the left anterior
descending artery and left circumflex artery and 40% stenosis in the mid right coronary artery
(Panel B); Chest radiography demonstrated clear lungs (Panel C); Transthoracic
echocardiogram with severe increased left ventricular wall thickness and left ventricular ejection

fraction approximately 30% with trace circumferential pericardial effusion (Panel D).
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Figure 2. Cardiogenic shock rescued by VAV ECMO. Chest radiograph showed diffuse ill-
defined airspace opacities bilaterally (Panel A); Initial electrocardiogram (Top) demonstrated
sinus tachycardia with incomplete right bundle branch block; Repeat electrocardiogram (Bottom)
demonstrated accelerated idioventricular rhythm (Panel B); Transthoracic echocardiogram
demonstrated left ventricular end-diastolic diameter of 4.5 em, left ventricular ejection fraction

20-25%. with akinesis of mid left ventricular segments (Panel C).
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Figure 3. Decompensated Heart Failure. Chest radiography shows pulmonary vascular
congestion. patchy airspace opacities at bases and bilateral pleural effusions (Panel A);
Electrocardiogram shows sinus rhythm with premature atrial and ventricular complexes, lateral
T-wave mnversions and a prolonged QT interval (Panel B). Telemetry strip shows prolonged QT

interval and Torsades de Pointes following R-on-T phenomenon (Panel C).




The Variety of Cardiovascular Presentations of COVID-19

ST Segment Elevation

» Myopericarditis should be strongly considered in patient with
chest pain, ECG changes, and biomarker elevation. Maintain
a low threshold to assess for cardiogenic shock in this setting

» Use bedside TTE and possibly CCTA to triage cases prior to
cardiac catheterization, Consider a conservative strategy in
appropriately selected cases

» Consider bedside pulmonary artery catheterization and
bedside IABP placement. IABP may be preferred device for
cardiogenic shock due to lower management requirements

* Even if clinical presentation is dominated by cardiac

Cardiogenic Shock

» Myocardial dysfunction may be caused by direct injury by
virus or secondary to cytokine storm

* ECMO provides circulatory (VA) and respiratory support
(VV). Low flows on VA ECMO may be sufficient

« Stabilization and recovery of profound cardiac dysfunction
related to COVID-19 is possible with temporary mechanical
circulatory support

« ECMO requires high resource utilization and should be
used judiciously during the COVID-19 pandemic

COVID-19 should be in differential

manifestations and there is no no fever, (

Decompensated Heart Failure t

)

J Heart Transplant Recipient

*» Preexisting cardiac conditions (congestive heart failure, atrial
fibrillation, hypertension) may be exacerbated by COVID-19

* Invasive hemodynamic monitoring may be beneficial in select
cases to manage both cardiac and respiratory failure

» The use of QT-prolonging agents (azithromycin,
hydroxychloroquine) should be closely monitored in patients
with underlying cardiomyopathies

» Heart transplant recipients exhibit similar symptoms of
COVID-19 infection as non-transplant population

* Consider holding anti-metabolite (mycophenolate mofetil or
azathioprine) in patients requiring hospitalization for COVID-
19 infection

» COVID-19 pandemic imposes challenging decisions for heart
transplant programs, including maintaining safety of heart
failure patients on waitlist and safety of post-transplant
patients

10.1161/CIRCULATIONAHA 120047164




COVID-19

] Suspected or Confirmed
Cardiac Ultrasound

Evaluation of YES
COVID-19 Patients

Consider NO
Cardlac Ultrasound

Cardlac Symptoms
And/Or
Hypotension

NO
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+ Pericardial Effusion YES ( N
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ECHO Images




. . m)
Findings of lung ultrasonography of novel ==

corona virus pneumonia during the 2019-2020
epidemic

Qian-Yi Peng’, Xiao-Ting Wang®', Li-Na Zhang'" and Chinese Critical Care Ultrasound Study Group (CCUSG)

Table 1 CT and ultrasonographic features of COVID-19 pneumonia

Lung CT Lung ultrasound

Thickened pleura Thickened pleural line

Ground glass shadow and effusion B lines (multifocal, discrete, or confluent)

Pulmaonary infiltrating shadow Confluent B lines

Subpleural consolidation Small (centomeric) consolidations)

Translobar consclidation Both non-translobar and translobar consalidation

Pleural effusion is rare. Pleural effusion is rare

More than two lobes affected Multilobar distribution of abnormalities

Negative or atypical in lung CT images in the super-early stage, then dif- Focal B lines is the main feature in the early stage and in mild infection;
fuse scattered or ground glass shadow with the progress of the disease, alvealar interstitial syndrome is the main feature in the progressive stage
further lung consolidation and in critically ill patients; A lines can be found in the convalescence;

pleural line thickening with uneven B lines can be seen in patients with
pulmanary fibrosis

Intensive Care Med
hittps://dolorg/10.1007/5001 34-020-05996-6
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Suspected or Confirmed —Initial Ultrasound
Evaluation of
COVID-19 Patients

YES

STOP!
YES NO Ultrasound
(Consider Discharge)

Vital Signs Normal?

NO

J’ DDX:

COVID-19
Other Viral PNA
Bac PNA
Tamponade

PE

CHF

PTX

COPD
Hypovolemia

|

LUNG + CARDIAC
Ultrasound

Y

*Appropriate PPE and
Disinfection of US Machines

[ I D B B B B BN B

[ Start Appropriate Treatment ]

Admit to ICU vs Sitep Down vs Med Surg

5
&0" Pocus101.com Based on Vital Signs and Pathology



Lung ultrasound images

Normal lung Few B-lines COVID ARDS



Lung ultrasound images
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Acute myocarditis presenting as a reverse Tako-Tsubo
syndrome in a patient with SARS-CoV-2 respiratory infection @ ESC

European Society
of Cardiology

European Heart Journal, ehaa286,
https://doi.org/10.1093/eurheartj/ehaa286



https://doi.org/10.1093/eurheartj/ehaa286

Current perspectives on Coronavirus 2019 (COVID-19) and cardiovascular disease: A
white paper by the J4HA editors

Table 3. Summary of clinical reports describing arrhythmias m COVID-19 patients. Search
strategy: ( SARS-CoV-27 OE "COVID-19" OR "novel coronavmus ) AND (“arrhythmia™
OR “tachycardia” OR “bradycardia™ OR “cardiac arrest”), date of search 4 April 2020.

Reference | Location | Tvpe of study Setting N N with Remarks
arrhyvthmia
Guo et al® Wuhan, Single-center | Hospitalized | 187 11 (6%) Only VI/VF reported. Almost
China retrospective patients VINF all (%11 patients with VI/VF)
CASE SET1es had increased troponin-T levels.
D et al*- Wuhan, Multi-center | Fatal cases 85 51 (60°%) | Report on 85 fatal cases. No
China retrospective type of information on type of
CASE SETies arthythoma | arrhythoua.
unknown
Wang et al° | Wuhan, Single-center | Hospitalized | 138 23 (17%) | No information on type of
China retrospective patients type of arthythnma. Arrhythmic
CASE Ser1es arthythoma | occurrence relates to severity of
unknown disease: 44% of 36 ICU patients
had arrhythmmas.

ICU: mtensive care unit, VE: ventricular fibrillation, VT

: ventricular tachycardia



Figure 4. SARS-CoV-2 binds to the ACE2 receptor following activation of the spike protein by

TMPRSS2

SARS-CoV
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TMPRSS2 . Angiotensin converting
enzyme (ACE2)

ost cell

nofeye) :diy woy papeojusmoc

0z0Z ‘T1 1dy uo ﬂqff S|

10.1161/CIRCULATIONAHA 120.046941



Renin—Angiotensin—Aldosterone System
Inhibitors in Patients with Covid-19

Muthiah Vaduganathan, M.D., M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D.,
John J.V. McMurray, M.D., Marc A. Pfeffer, M.D., Ph.D., and Scott D. Solomon, M.D.

Local or systemic
mfedionouepsls

AC E
A I
AC E

SARS-CoV-2
spike protein Angiotensin-| (1—9)
binding to ACE2

Acute lung injury
Adverse myocardial
remodeling
[ Viral entry, replication, J Vasoconstriction
and ACE2 down-regulation Vascular permeability

Figure 1. Interaction between SARS-CoV-2 and the Renin-Angiotensin-Aldosterone System.

Shown is the initial entry of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) into cells, primarily type
Il pneumocytes, after binding to its functional receptor, angiotensin-converting enzyme 2 (ACE2). After endocytosis
of the viral complex, surface ACE2 is further down-regulated, resulting in unopposed angiotensin Il accumulation.
Local activation of the renin—angiotensin—aldosterone system may mediate lung injury responses to viral insults.
ACE denotes angiotensin-converting enzyme, and ARB angiotensin-receptor blocker.

The NEW ENGLAND JOURNAL of MEDICINE



Renin—Angiotensin—Aldosterone System
Inhibitors in Patients with Covid-19

Muthiah Vaduganathan, M.D., M.P.H., Orly Vardeny, Pharm.D., Thomas Michel, M.D., Ph.D.,
John J.V. McMurray, M.D., Marc A. Pfeffer, M.D., Ph.D., and Scott D. Solomon, M.D.

Key Points Related to the Interplay between Covid-19
and the Renin—-Angiotensin-Aldosterone System

« ACE2, an enzyme that physiologically counters
RAAS activation, is the functional receptor to SARS-
CoV-2, the virus responsible for the Covid-19 pan-
demic

« Select preclinical studies have suggested that RAAS
inhibitors may increase ACE2 expression, raising
concerns regarding their safety in patients with
Covid-19

« Insufficient data are available to determine whether
these observations readily translate to humans, and
no studies have evaluated the effects of RAAS inhibi-
tors in Covid-19

« Clinical trials are under way to test the safety and
efficacy of RAAS modulators, including recombinant
human ACE2 and the ARB losartan in Covid-19

« | Abrupt withdrawal of RAAS inhibitors in high-risk

patients, including those who have heart failure or

have had myocardial infarction, may result in clinical
| I ouicomes

« Until further data are available, we think that RAAS
inhibitors should be continued in patients in other-
wise stable condition who are at risk for,
being evaluated for, or with Covid-19

The NEW ENGLAND JOURNAL of MEDICINE



COVID-19 lliness and Heart Failure: A Missing Link?

Mandeep R. Mehra, MD, MSc, Frank Ruschitzka, MD

Table: Clinical Cardiovascular Concerns in COVID-19 Illness

COVID-19 Infection

Concern

Interpretation

Asymptomatic or early
mild disease with
constitutional symptoms
(fever, dry cough, diarrhea
and headache)

Should background
cardiovascular
medications be
modified?

There is no clear evidence that ACEi or
ARB should be discontinued
NSAIDs should be avoided

Moderate disease with
pulmonary complications
and shortness of breath
(including hypoxia)

Is there a
cardiovascular
contribution to the lung
complications?

Check troponin (evidence of
myocardial injury and prognosis)
Check natriuretic peptides

Consider cardiac echocardiography to
evaluate for evidence of underlying
structural heart disease, high filling
pressures

Avoid overuse of intravenous fluids
which may worsen underlying
pulmonary edema

Advanced stage disease
with hypoxia, vasoplegia
and shock

Is there evidence of
cardiogenic
contribution to shock
and what therapy may
be potentially curative?

Check for evidence of
hyperinflammation or a cytokine
release storm (elevated troponin,
natriuretic peptides, CRP and serum
ferritin>1000 ng/ml (measure IL-6
levels if available)

If cardiac function is reduced (LVEF
<0.50%). consider supportive care with
motropic therapy but move to consider
anti-cytokine therapy with drugs such
as tocilizumab and corticosteroids

ACE!1 = Angiotensin Converting Enzyme Inhibitors; ARB= Angiotensin Receptor Blockers;

CRP= C Reactive Protein; IL = Interleukin [Note that therapy in COVID-19 remains

experimental]

JACC: Heart Failure




Secondary Impact of the COVID-19 Pandemic
on Patients With Heart Failure

Mitigation Strategies Consequences Ongoing Adaptations Anticipated Long-term Impacts

« Social and physical . mwmmdlﬁandng impair patients’ ability 2 scaling of « Surge in incident HF, disease

distancing imperatives T TR Phisinotsron 1ol progression, and hospitaizatons with
multidisciplinary potential for worse outcomes

+ Resources deployed to « Delays in STEMI recognition and treatment engagement o)

inpatient and ICU settings « Failure to optimize GDMT . "gm:an‘gu;s to HT listing and waitlist

. : + Expanded infrastructure
e “detaya | T eaon and VAT e for home nursing visits, Disproportionately poorer outcomes for
ro Ui U s " »
%r stable patients palliative care/hospice underrepresented minorities
« Fewer VAD implantations and HT performed

« Use of telemedicine rather : liative * Outcome tracking through + Potential to overwhelm outpatient and

than in-person visits W i kil - registries elective procedural capabilities

« Deferral of VAD *Stspension of oot ¥} snrliments + Alternative outreach to * Changes in adjudication of clinical

:"vgmau:s" and HT + Impact of SDOH intensified in underserved populations disadvantaged populations :‘":::s I,"; EHF SN She S Gy

Figure. Mitigation strategies, consequences, ongoing adaptations to, and anticipated impacts of disruptions in heart failure
care delivery imposed by the coronavirus disease 2019 (COVID-19) pandemic.

Circulation: Heart Failure




Cardiovascular Disease and COVID-19: Australian/New Zealand Consensus Statement

Figure 1. Acute cardiovascular manifestations of COVID-19

The Medical Journal of Australia — Preprint only — 3 April 2020
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[MEPITPAMMA OMIAIAZ

MpooBoAn Neuptkol ZUGTHHATOG.

Qaopa veupoloylkwv ekbnAwoewv og Aolpwén amd SARS-CoV-2.

AvemiBupunteg eveépyeleg dpapuakwy evavtl COVID-19 pe veupoAoyLKEG EKONAWOELG.
Alayvwon Kal Ataxeiplon acBevwv e VEUPOAOYLKEC ekONAWOELG Kal voco COVID-19.

To avtiktumo tng mavoénulag oToug VEUPOAOYLKOUG 0loBEeVELC.




[TPO2BOAH NEYPIKOY
2Y2THMATO2

Apeon pooBoAn 1 MapAMAEUPN ATTWAELQ;




KPIZIMH NO20z2

. XOPOKTNPLOTIKA TIPOKAAEL EKONAWOELG ATTO TO oluoTNHA.
« 5% twv acBevwv gudavilouv Kall Ba XPELAOTOUV UNXAVIKO AEPLOUO Kal VoohAeia
oe Movadeg Evtatikig Oepareiag ( ).

OL voonAguopevol o MEO ouxva epudavilouv EMLITAOKEG OIO TO VEUPLKO ocUoTNHA, AOYw:
+ MNopatetapévng KOTAKALONG & akLvnTomoinong
« Xopnynong avaltotntikwyv & HUoXoAdpWTIKWY GAPUAKWY
« Ynoéiag - unepkamnviag
+ HAektpoAuTikwv Slatapaywv
+ Ynepmnkrtikotntag n Awdxutng Evéoayyeaikng MNnEng
«  Mn gAeyXOUEVNG AVOOLAKAG ATTAVTNONG KOL «KATOLYLIO0G» KUTTAPOKLVWV
+ INTTIKOU 00K & TTOAU-0PYOVLKNC AVETIAPKELOLC

« To epwTNUA TOPAUEVEL:
« Mmnopei o 10¢ SARS-CoV-2 va tpooBAaAeL ALECO TO VEUPLKO cUoTnHA?



YMNOAOXEAZ2 ACE2

« 0O 166 SARS-CoV-2 (0mwc¢ Kal 0 10¢
SARS-CoV) npocdévetal otov
urodoxéa ACE2.

« Ta eykedaAlkd KUTTOPO KOl OL
VPOUUWTEG LUTKEC LVEG

I
ekppalouv tov ACE2.
1. Hamming I, Timens W, Bulthuis ML, Lely AT, Navis G, van Goor H. Tissue distribution of ACE2 protein, the functional receptor for SARS coronavirus. A first step in understanding SARS
pathogenesis. J Pathol. 2004;203(2):631-637.
2. Baig AM, Khaleeq A, Ali U, Syeda H. Evidence of the COVID-19 Virus Targeting the CNS: Tissue Distribution, Host-Virus Interaction, and Proposed Neurotropic Mechanisms. ACS Chem Neurosci.

2020;11(7):995-998.
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DGAZMA NEYPOAOTIKQN EKAHAQZEQN

KENTPIKO NEYPIKO ZY2THMA

«  KedahaAyia (13.6%)

- ZA4aAn (16.8%)

«  Ayyelakad Eykedaiikd Emeloodia (5% woxaipuika, 0.5% aipoppayikad, 0.5% BpouBwon pAepwdwv)
«  EmAnmuikég kpioelg (0.5%)

«  2Uyxuon (65%)

«  Aleyepon (69%)

« Awatapaxn Emutédou Zuveidnong (7.5%)

«  EykedpoAitida/Mnviyyitida (meplypad£g mepLloTATIKWVY)

«  Nekpwrtikn Eykedalitida (meplypadg mepLotatikwy)

NEPIDEPIKO NEYPIKO ZYZTHMA

«  Otela OAeypovwdng NoAuveuvpomnabeia (GBS, 0.5%)

«  MNoAuveuponaBela Kpiowung Nooou (critical illness polyneuropathy
«  Avoouio/Yrmoouia (5-70%)

MYIKO ZYZTHMA

«  MuoAyia (14.9%)

«  MuornaBsia Kpiowung Nécou




AEE & COVID-19

loyaiuwko AEE: 5%
«  UMEPTNKTLKOTNTO AOYW PAeypovng (avénuéva enineda D-Dimer)
. Ev tw BaBel dAePobBpoppwon kat mapddoén epfoAn peow AQT
«  gvboBnAlakn kataotpodr) Kal EVEPYOTIOLNON ALUOTIETOALWY,
. adudatwon,
«  SlatapaxEg kapdlakou pubpoL Kal Kvntikotntag puokapdiou.

Alpoppayiko AEE: 0.5%
ouvdeon tou U otov urtodoxéa ACE2 kat amevepyornoinon autol = Slatapayxeg otn
pLBULON TNG APTNPLAKNAG TtlEONG,
«  SlatapaxEg Tou pnxaviopou tng mnéng (BpouPomevia) kat dtaxutn evdoayyelakn mnén.

OpouBwon pAepwdwv kKOATIWV: 0.5%
- adudatwon Kkat
«  UTIEPTINKTLKOTNTAL.
Li Y, Wang M, Zhou Y, Chang J, Xian Y, Mao L, et al. Acute Cerebrovascular Disease

Following COVID-19: A Single Center, Retrospective, Observational Study.
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3550025. Published 2020. Accessed

April 4, 2020.



AEE & COVID-19

: 2UVVOONPOTNTA N ALTLOAOYLKI) CUCXETLON;

* Kool mapayovteg kivéuvou yla AEE & coBapry COVID-19 voco

Risk Factor COVID-19 Cerebrovascular
Disease Diseases

Advanced Age

Heart Failure

Coronary Artery Disease
Hypertension
Diyslipidemia

Diabetes Mellitus
Obesity

Chronic Obstructive Pulmonary Disease
Asthma

Chronic Kidney Failure
Liver disease
Malignancy

Smoking
Immunosuppression

+

+
+
+
+
+
+
+
+
+

Tsivgoulis et al. TAND (under review).



2UVVOCNPOTNTA 1] ALTLOAOYLKN) CUCXETLON;

AEE & COVID-19

Tsivgoulis et al. Ther Adv Neurol Disord (under review).



AEE & COVID-19

The NEW ENGLAND JOURNAL of MEDICINE

CORRESPONDENCE

COVID-19 CASES

To rapidly communicate information on the global clinical effort against Covid-19, the Journal has initiated a
series of case reports that offer important teaching points or novel findings. The case reports should be viewed as

N£O| ao—esvslg (<50 eTr]) observations rather than as recommendations for evaluation or treatment. In the interest of timeliness, these reports
prig YVU)O-TOUQ ﬂGpdVOVTag K|V6L’JVOU are evaluated by in-house editors, with peer review reserved for key points as needed.
80% cuptrTwuarta vooou COVID-19

TTPIvV TNV €kdNAwaon Tou AEE Large'ves;fgzzlf;gaisnat:;?g::;g Feature
ATé@pagn peyadAou ayyeiou
2.0Bapn avatrnpia Kal 8avarog
60% D-Dimer>1.500ng/ml

Oxley et al. N Engl J Med (e-pub ahead of print)



COVID-19 &
Acute Hemorrhagic Necrotizing Encephalopathy

. Mupetog, Brxag, dStatapayr vontikou emumedou
. RT-PCR pwvodapuyya (+) — ENY Sev e€etdotnke
. XapaKTNPLOTIKN anmelkovion o MRI eykedaAou
. Oepamneia pe IVIg (n xopriynon woswv Koptikoeldwv anogpevxdnke Aoyw COVID-19)

. MBavog pnxaviopog: cytokine storm & diatapayxn atparosykepaiikov ppaypouv

Poyiadji N, Shahin G, Noujaim D, Stone M, Patel S, Griffith B. COVID-19-associated Acute
Hemorrhagic Necrotizing Encephalopathy: CT and MRI Features. [Epub ahead of print
2020, Mar 31]. Radiology.2020; https://doi.org/10.1148/radiol.2020201187.




COVID-19 &
meningitis / encephalitis

. Mupetdg, kakouyla

. Awatapayn emunéedou ouveidnong & status epilepticus

. Auxevikn Suokapuioa (+)

. RT-PCR SARS-CoV-2 pwvodapuyya (-) & ENY (+)

. MRI eykedalou: mpooBoAr kpotadikol AoBou Se€ld kal cUCTOLXOU
Kpotadkol KEPATOG MAAYLAG KOWALAG

. amo enpoAuvvon ENY;
. 'H évbeien ;

Moriguchi T, Harii N, Goto J, Harada D, Sugawara H, Takamino J, et al. A first Case of
Meningitis/Encephalitis associated with SARS-Coronavirus-2. [published online ahead of
print, 2020 Apr 3]. International Journal of Infectious Diseases. 2020; doi:
10.1016/j.ijid.2020.03.062.




COVID-19 &
meningitis / encephalitis

. Zuyxuon 65%

. Aléyepon 69%

. Alotopox€G EKTEAECTIKWY AETOUPYLWV 36%

. MaBoAoyikad onpeia mupautdikig obou 67%

. loxoupiko AEE: 3 aoBeveig

. RT-PCR SARS-CoV-2 ENY (-)

. Opwg ENY naBoAoyiko os 7 aoOeveiG: OALYOKAWVLKEG
{wveg, auvgnpuévn npwrteivn ko IgG

X

. AemTOUNVLYYLKN Evioxuon 3
. Metwrmo-kpotadiki .,
UTIOOULLATWON

Yoo~
. loxoupko AEE 2l *
.

Helms J, Kremer S, Merdji H, Clere-Jehl R, Schenck M, Kummerlen C, et al. Neurologic
Features in Severe SARS-CoV-2 Infection. [published online ahead of print, 2020 Apr
15].New England Journal of Medicine. 2020. doi: 10.1056/NEJMc2008597




Patient  Onset of Neurologic
No. Syndrome

i 7 Days after fever,
cough, and ageusia

10 Days after fever and
pharyngitis

10 Days after fever and
cough

5 Days after cough and
hyposmia

7 Days after cough,
ageusia, and anos-
mia

COVID-19 &
MpocBoAn MNeptdepikot NeuplkoU ZUOTHLATOC

Barré Syndrome after the Onset of Covid

Neurologic Signs
and Symptoms

Flaccid areflexic tetraplegia
evolving to facial weakness,
upper-limb paresthesia (36
hr), and respiratory failure
(day 6)

Facial diplegia and generalized
areflexia evolving to lower-
limb paresthesia with ataxia
(day 2)

Flaccid tetraparesis and facial
weakness evolving to are-
flexia (day 2) and respiratory
failure (day 5)

Flaccid areflexic tetraparesis and
ataxia (day 4)

Facial weakness, flaccid areflexic
paraplegia (days 2-3), and
respiratory failure (day 4)

CSF Findingsy

Day 2 (first lumbar puncture):
normal protein level; no cells;
negative PCR assay for SARS-
CoV-2

Day 10 (second lumbar puncture):

protein level, 101 mg/dl;
white-cell count, 4 per mm?3;
negative PCR assay for SARS-
CoV-2

Day 3: protein level, 123 mg/dl;
no cells; negative PCR assay
for SARS-CoV-2

Day 3: protein level, 193 mg/dl;
no cells; negative PCR assay
for SARS-CoV-2

Day 5: normal protein level; no
cells; negative PCR assay for
SARS-CoV-2

Day 3: protein level, 40 mg/dl;
white-cell count, 3 per mm>;
CSF:serum albumin ratio,
1.2%; negative PCR assay for
SARS-CoV-2

Antiganglioside
Antibodies:;

Negative

Not tested

Negative

Not tested

Negative

MRI Results

Head: normal
Spine: enhancement of
caudal nerve roots

Head: enhancement of

facial nerve bilaterally

Spine: normal

Head: normal
Spine: enhancement of
caudal nerve roots

Head: normal
Spine: normal

Head: not performed
Spine: normal

Treatment and Outcomes

poor outcomes, inclyd-
ing persistence gjfe

uppers
dysphagia
paraplegia

Received IVIG; had improve-

ments, including decrease

in ataxia and mild de-
creasasasfacial weakness
Received 2 cycles of IVI§;
poor outcomes, incl ding
CU admission gyifig to
neurorresey
tory failure and flaccid
tetraplegia

Received IVIG and plasma
exchange; had bacterial
pneumonia during IVIG
treatment, which delayed
plasma exchange

* Covid-19 denotes coronavirus disease 2019, CSF cerebrospinal fluid, ICU intensive care unit, IVIG intravenous immune globulin, MRl magnetic resonance imaging, PCR polymerase
chain reaction, and SARS-CoV-2 severe acute respiratory syndrome coronavirus 2.

7 On CSF analysis, all the patients had a normal glucose level and IgG index and a polyclonal pattern on electrophoresis. The normal range for the protein level is 15 to 45 mg per decili-
ter.

An enzyme-linked immunosorbent assay was used to test for antibodies to GM1, GQ1b, and GD1b.

Toscano G, Palmerini F,
Ravaglia S, Ruiz L,
Invernizzi P, Cuzzoni MG, et
al. Guillain—Barré Syndrome
Associated with SARS-CoV-
2. [published online ahead
of print, 2020 Apr 17]. New
England Journal of
Medicine. 2020. doi:
10.1056/NEJMc2009191.



COVID-19 & KPANIAKH NEYPITIAA

€ RT-PCR (+) oto

CWILKOU VEUPOU apLoTEPA
voonAeiag.

Tsivgoulis et al. Ther Adv Neurol Disord (under review).




- Ymoyeuoia: 5.6% & Ynoopia: 5-70%

«  Zuyvn ekdnAwon, xwpic oL acOeveig va
endavifouv pwvikn cupdadépnon.

«  AAO-HNS npotelve va ouumneplAndBel ota
KUpLa oupmTwHOTo eAéyxou COVID-19

Spinato G, Fabbris C, Polesel J, et al. Alterations in Smell or Taste in Mildly Symptomatic
Outpatients With SARS-CoV-2 Infection. JAMA. 2020 Apr 22. [Epub ahead of print]. doi:
10.1001/jama.2020.6771.

Mao L, Jin H, Wang M, He Q, Chang J, Hong C, et al. Neurologic Manifestations of Hospitalized
Patients With Coronavirus Disease 2019 in Wuhan, China. [Published online ahead of print, 2020
Apr 20]. JAMA Neurology. 2020. doi:10.1001/jamaneurol.2020.1127.

American Academy of Otolaryngology - Head and Neck Surgery. AAO-HNS: Anosmia, Hyposmia,

and Dysgeusia Symptoms of Coronavirus Disease. https://www.entnet.org/content/aao-hns-
anosmia-hyposmia-and-dysgeusia-symptoms-coronavirus-disease. Accessed April 4, 2020.
Lechien J, Chiesa-Estomba C, De Siati D, Horoi M, Le Bon S, Rodriquez A, et al. Olfactory and
Gustatory Dysfunctions as a Clinical Presentation of Mild to Moderate forms of the Coronavirus
Disease (COVID-19): A Multicenter European Study.
https://www.entnet.org/sites/default/files/uploads/lechien_et_al._-_covid19_-
_eur_arch_otorhinolaryngol_.pdf. Published 2020. Accessed April 4, 2020.

Abbreviation: SARS-CoV

| ANO2MIA & YINOZMIA

Table 2. Characteristics of Altered Sense of Smell or Taste in 202 Patients
Positive for SARS-CoV-2

Severity of alteration of sense of smell
or taste

None

Very mild
Mild or light
Moderate
Severe

As bad as it can be

Time of onset of alteration of sense of smell
or taste

None

Only symptom

Prior to other symptoms
Concomitant with other symptoms

After other symptoms

o Cls were calculated using Clopper-Pearson method.

No. of
patients

Prevalence, %
(95% Cl?

35.6(29.1-42.7)
2.5(2.5-5.7)
11.4 (7.4-16.6)
13.4(9.0-18.9)
13.4(9.0-18.9)
23.8(18.1-30.2)

35.6(29.1-42.7)
3.0(1.1-6.4)
11.9(7.8-17.2)
22.8(17.2-29.2)
26.7 (20.8-33.4)

), severe acute respiratory syndrome coronavirus 2.
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ANEIMIOYMHTE2
ENEPIEIE2
OAPMAKQN

‘Evavtt COVID-19 pe veupoAoyLkéG ekONAWOELC

-




XAQPOKINH

KedaAaAyia

ZAaAn

E€wmupapidika cupuntwpata: ductovia, Suokivnolia, TPOUOC

AMnAeniSpaon Pe OVTLETUANTITIKA pAPUAKA = O ETUANTITIKOG 0USOC UIMOPEL va HELWBEL.

Y€ ouyxopnynon Ue apwvoyAukooideg emnpedlel tn veupopuikn cuvadn = npocoxr o acBeveic pe MG ko GANEG
VEUPOUULKEC SLaTapaxEC.

AMnAenidpaon pe NOACs = mpokaAei pLeiwaon TNG AmeKKPLonG Kot av€naon atpoppaykol Kivéuvou

Medicines.org.uk. Plaquenil-Hydroxychloroquine sulfate 200mg Film-coated Tablets-
Summary Of Product Characteristics (SPC)-Emc).
https://mww.medicines.org.uk/emc/product/1764/smpc. Published 2015. Accessed April 4,
2020.




ANTI-IIKOI MAPATONTE2

« RITONAVIR « REMDESIVIR
* AMnAenibpaon pe NOACs = mpokaAel peiwon tng * Opyaviko Yuxoouvépouo

QIEKKPLONG Kal avénaon algoppayLkou Kivbuvou

Medicines.org.uk. Eliquis 5 mg film-coated tablets-Summary Of Product Characteristics (SPC)-Emc). https://www.medicines.org.uk/emc/product/2878/smpc. Published 2015. Accessed April 4, 2020.

Medicines.org.uk. Pradaxa 150 mg hard capsules-Summary Of Product Characteristics (SPC)-Emc). https://www.medicines.org.uk/emc/product/4703/smpc. Published 2015. Accessed April 4, 2020.

Medicines.org.uk. Xarelto 15 mg film-coated tablets-Summary Of Product Characteristics (SPC)-Emc). https://www.medicines.org.uk/emc/product/6402/smpc. Published 2015. Accessed April 4, 2020.

Grein J, Ohmagari N, Shin D, Diaz G, Asperges E, Castagna A, et al. Compassionate Use of Remdesivir for Patients with Severe Covid-19. [published online ahead of print, 2020 Apr 10]. New England Journal of Medicine.
2020. doi: 10.1056/NEJM0a2007016.




KOAXIKINH

Ermudelvwon veupopuikwyv cupntwudatwy ano COVID-19.

Cocco G, Chu DC, Pandolfi S. Colchicine i edicine. A guide for internists. Eur J
Intern Med. 2010;21(6):503-508
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AIATNQ2H &
AIAXEIPI2H

AcBevwv Pe VEUPOAOYIKEG EKOSNAWOELG Kal VOOO

COVID-19



AIATNQ2H

. OL VEUpO)\OVLKéC EK5T]7\U'00€lC dev glval Localization in the Nervous System Meurological symptoms
O'T[('IVLEC; Kol avauévovrat otNn vooo COVID- Central Nervous System Headache
19 Dizziness
o : e symptoms
0 0] espanwv LOTPOC TTPETEL VA BplO’KST(IL o€ Seizures
gypryopon yLa tnv UapEn VEUPOAOYLKWV ig;l"n”
gitatio
OUMUTTTW LATWV. Delirium
«  Epyaotnplakég e€staoelg: CK kat d-dimers. Stupor
. Suvektipnon amd Ewdwd Neupohdyo coma
, , , i Peripheral Nervous System Hypogeusia
«  Xe onueloAoyia ano to KNZ cuotrvetal Hyposmia
anleothch')q é7\€VXOC- Generalized Weakness

Muscles Myalgias
Weakness

Tsivgoulis et al. Ther Adv Neurol Disord (under review).



~AIAXEIPIZH EZQTEPIKOY A2OENH ME NEYPOAOTIKA
V 2YMNTQMATA 2TO TEIN

» AnUn wtoptkoL pe Epdaon otnv aval)tnon cuUUNTWHATWY cupBatwy pe COVID-19 téoo amnod tov acBevr) 600 Kal
TOUG OLKELOUC TOU.

* OepuopéTpnon tou acBevn.

» e BeTIKO LOTOPLKO 1 TIUPETO =2 ANYPn Seiypatog and to pvodapuyya Kal armopovwon tou acBevi péxpl to
QIMOTEAECA TOU TEOT. Mpooo)r o€ Aoutd epyaotnplakd eupnuata (Aepdonevia, LDH, dpeppttivn).

» Je gpdavion of€og AEE Sev emuLTpEmETAL N AVOLLOVI) TOU TEOT.

« Protected Code stroke = ot acBeveig avtipetwmnilovrtal wg COVID-19 Betikol pe Ta amapaitnta LECA ATOULKNG
npootaciog (PPE) amo to Alyotepo Suvatod MPOCWIILKO.

* Mpayuatomnoinon CT Bwpakog otov i8Lo xpovo pe tn CT eykedalou yla anoduyr UETEMELTA AOKOTNG LETOKIVNONG.

Khosravani H, Rajendram P, Notario L, Chapman MG, Menon BK. Protected Code Stroke.
Stroke. 2020;STROKEAHA120029838. doi:10.1161/STROKEAHA.120.029838.



NEYPOAOTIKA 2YMITQMATA

AVTLUETWTILON UTIOKELLEVWYV UNXOVIOUWV (aVTLHETWTTLION UTtoéilag — utepkamviag, Statapaywyv mRéng,
NAEKTPOAUTIKWV SLATAPAXWV).

PUBULON avaloBNTIkKwy & LUOXOAAPWTIKWY TTOPAYOVIWV.
Yrootnplén kapdlakng Asttoupyiag.
ATIELKOVLOTLKOG EAEYXOG OE VEUPOAOYLKN ONELOAOYLO TTOU SEV OPEPXETAL TTAPA TA TIAPATIAVW LETPA.

NeupolAoyikn ektipnon pe 0Aa ta anapaitnta pEtpa PPE. £Toxog n enadn pe Tov acBevr) (eav eivar avaykaia)
va yivel povo pia dpopa.

Xpnon OTOU QUTO €lval Suvatov.

Hurley D. COVID-19 Neurology Heroes: A Neurology Resident in Memphis— ‘They Didn’t
Have Anything to Tell Me’. (published online, 2020 Apr 7). NeurologyToday. 2020. Available
at: https://journals.lww.com/neurotodayonline/blog/breakingnews/
pages/post.aspx?PostID=930. Accessed April 12, 2020.
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TO ANTIKTYIO

2TOUG VEUPOAOYLKOUC a.oBeveig
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TO ANTIKTYMNO TH2 MANAHMIAZ

Z€ OAOUG TOUG VEUPOAOYLKOUG TOUELG.

AEE: Meiwon tou aplBuob sloaywywv acBevwy pe AEE Aoyw doBou > be xopnyeitat eykaipwg n Bepameia 2 avénuévog
Klvéuvog yla poviun avamnpia.

MS kal AAAa VEUPOAVOGOAOYLKA VOO aTA: AUGKEPELD TIPOYPOLUOTIOMOU TwV pavteBou yia yxuon evoodpAEBLwY
VOOOTPOTOMOLNTIKWY aywywv. 2& epinmtwon Aolpwéng elvat umtapktn n avaykn avaBoAng tng Bepaneiag. Avievdeikvutal n
xopnynon alemtuzumab, cladribine, ocrelizumab Adyw tng Bapeldg Aspudomneviag mov npokaAolv.

Avola Kot Ao VEUPOEKPUALOTIKA voorpata: ISlaitepa evaiobntog mMANBUOUOG. ZNUAVTIIKO TTOCOOTO SLAUEVEL OE KAELOTEC
povadeg ppovtidag. OL acBeveic dev akoAouBoUv eUKOAQ T LETPOL UYLELVAG.

Nevpo-petaBoAka voorpata: AUCXEPELO OTOV TIPOYPAUUATIONO TWV TAKTIKWY EYXUOEWV EVIULLKNG UTTOKATACTAONG I AAANG
aywyng oe acBeveic mou eival én emBapupévol.

MNpoypapHaTIGHEVEG EEETAOELG O€ VEUPOAOYLIKOUG aoBeveic avaBaAlovradl.




Mult Scler Relat Disord. 2020 Apr 18 : 102134, PMCID: PMCT7166104
doi: 10.1016/].msard.2020.102134 [Epub ahead of print]

The importance of being a Neurologist (during a dramatic pandemic)

Stefano Gelibter®

Before being Neurologists, we are Physicians and before being Physicians, we are Human. How can we

“ The neurologist. as a physician. has two options. The first one is to keep on taking care of neurological

The role of the Neurologist is precisely this. It has always been this: facing uncertainties and adversities. 1)
whatever they are. Both choices require qualities that neurology training gave to us. Neurologists are used to s,
challenge complexity and they do it with a favored viewpoint over human behavior and lives. We admit
ignorance daily. in the Socratic meaning of “I know that I kmow nothing”. We often live with doubts and

questions rather than with certainties and answers. The continuous exchange of ideas and opinions i1s our

nourishment.




