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Clinical status of COVID-19  

Combined with CVD



COVID-19 pandemic: Fatal threat to the 
global public health

• Up to 2020/03/18,confirmed cases surpass 201505 globally.
• Imported COVID-19 cases are now the major risk for China.

https://www.who.int



• Patients with COVID-19 mostly present as normal (69.9%) and mild cases 

(4.5%), while the severe cases account for 25.5%.

• Mortality (2.3%) is lower than SARS (9.6%) and MERS (34%)

https://www.who.int
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• An epidemiologic study including more than 70,000 subjects showed that 

COVID-19 patients combined with CVD had the highest fatality rate, up to 

10.5%.

Chinese Journal of Epidemiology, 2020, 41(2): 145-151

Underlying cardiac implications  of COVID-19: 
cardiac injury in clinical studies



Pathophysiology of SARS-CoV-2 remains unclear：
Homologous with SARS and MERS

Lancet (London, England) 2020; 395(10223): 497-506;
Annals of Saudi medicine 2016; 36(1): 78-80. 

• The neucleotide of SARS-CoV-2 is 79% homological to SARS and 50% to 

MERS

• Similar to SARS, SARS-CoV-2 infection is triggered by binding of the spike 

protein of the virus to ACE2, which is highly expressed in the heart and lungs The pathology mechanism and invading targets may be as well 

highly similar among coronaviruses



Autopsies showed inflammatory changes in 
heart

• There were a few interstitial 

mononuclear inflammatory 

infiltrates.

• Recent pathological biopsy 

revealed endothelial shedding, 

endometrial inflammation, and 

thrombosis in vessels.

• SARS-CoV-2 inclusions in the 

heart has not been reported, more 

evidence is needed

新型冠状病毒肺炎诊疗方案（试行第七版）

Xu Z, et al. The Lancet Respiratory Medicine. 2020.



• Common complications among the 138 patients from Zhongnan Hospital of 

Wuhan University included shock (12 [8.7%]), ARDS (27 [19.6%]), 

arrhythmia (23 [16.7%]), and acute cardiac injury (10 [7.2%]). 

JAMA. doi:10.1001/jama.2020.1585 

Underlying cardiac implications  of COVID-19: 
cardiac injury in clinical trials



Hypotheses of cardiac injury in COVID-19

Yundai Chen. Chin J Pathophys. 2020；
Jinying Zhang. Nature Reviews. 2020



Current diagnosis and  treatment of  COVID-19

Confirmed cases

General 
treatment

Effective 
oxygen 
therapy

Antiviral 
therapy：a-
interferon、
lopinavir/rito

navir，
ribavirin，

chloroquine，
Arbidol

Antibacterial 
therapy：

avoid blindly 
use

Treatment for 
severe cases

Early warning，treating 
based on symptoms, 

prevent complications, 
treat original disease, 

prevent secondary 
infections, supportive 

thrapy

Traditional 
Chinese 

medicine

Suspected cases

Pathogen detection：
nucleic acid positive

Serological test：IgM、
IgG antibody positive

新型冠状病毒肺炎诊疗方案（试行第七版）



• Lymphocytes decrease progressively

• Inflammatory cytokines such as IL-6、CRP increase 

progressively

• Lactate presents an onging increase

• Pulmonary lesions progress rapidly in a short period

Clinical warning indexes

Mild、
normal 
cases

Severe 
cases

新型冠状病毒肺炎诊疗方案（试行第七版）

Management strategy for severe patients with 
COVID-19 and CVD

• Cardiac injury mainly occurs in severe patients, and mortality in severe cases 

accounts for as high as 49%

• SARS-CoV2 infection maybe an initiating factor, preventing transition to severe 

cases is crucial



• 41 consecutive COVID-2019 in Beijing 

YouAn Hospital, China Jan 21 to Feb 03, 

2020, were involved .

• 2 (4.88%), 32 (78.05%), 4 (9.75%) and 3 

(7.32%) patients were diagnosed as light, 

mild, severe and critical cases.

• COVID-19 patients with cardiac-related 

chronic diseases are more prone to be in 

the severe or critical cases. 

Obvious cardiac injury in critical ill patients with COVID-19



Decreased pericardial adipose tissue is positively 
associated with the severity of COVID-19

• The elevation of TnI in critical patients is statistically significant compared with 

other groups

• CT threshold attenuation value of pericardial adipose tissue (EAT) decreased in the 

critical, severe and mild group, and they were lower than the light group.

 light (a), mild (b), severe (c) and critical (d) 

 Light Mild Severe Critical

Age (year) 31.00 
(4.88%)

24.97(78.05
%) 68.25 (9.75%) 70.67 (7.32%)

White blood 
cell count 

(109/L, n=31)
3.07 4.15 (3.40-

5.56) 5.85(4.50-12.87) 9.40(2.63-12.16)

Lymphocyte 
percentage 

(n=15)
34.70 28 (22.35-

37.35)
16.60 (11.4-

16.8) 12.70

C-reactive 
protein (mg/L, 

n=25)
1.20 14.10 

(2.73-23.05)
55.72 (38.90-

98.20)
191.00 (121.90-

211.00)

Troponin I 
(ng/mL, n=20) 0.01 0.01 0.10 0.54 (0.05-5.90)

Creatinine 
(n=18) 53.00 69 (60-

71.75)
78.00 (40.00-

116.00) 129.00

SPO2（%, n=20） -- 97(95.38-
97.4) 90.5(88.25-91.5) 64(60-76)



• Respiratory support：for critically ill patients with acute heart failure, ECMO 

should be applied in time

• Circulation support：sufficient fluid resuscitation, improve the 

microcirculation, pay attention to the balance of liquid

• Continuous renal replacement therapy（CRRT）：protect the kidney as 

early as possible, support the cardiac function

• Survivors plasma therapy: for critically ill patients with rapid progress

• Blood purification treatment：for cytokine storm

• immunotherapy：For patients with extensive lesions in lungs and elevated 

IL-6, Tocilizumab can be used
新型冠状病毒肺炎诊疗方案（试行第七版）

Treat based on symptoms, prevent complications, treat pre-existing 

diseases, organ functional support in time

Management strategy for severe patients with 
COVID-19 and heart dysfunction



Drug options for patients with COVID-19 
combined with CVD

• ACEI/ARB: Whether patients should 

continue taking this remains controversial.

• Antiplatelet drugs：For CVD patients, 

continue taking the same medication, and 

hemorrhage should be observed strictly.

• Statins：monitoring the liver function closely. 

• β-receptor blockers：if there is no hypoxia 

and airway spasms, selective β1-receptor 

blockers are recommended, and observe the 

pulmonary lesions.

Yundai Chen. Chinese Journal of Interventional Cardiology; 2020; 28(2):107-109



• Interactions between antiviral drugs and cardiovascular drugs: 

Lopinavir and Ritonavir may increase the liver injury and cause 

the elevation of  muscle enzyme if taken with some kinds of 

statins at the same time. 

• Be alert to the direct or indirect damaging effects of antiviral 

drugs on heart: Chloroquine may induce sudden cardiac death, 

while Lopinavir and Ritonavir may lower the heart rate

Potential interactions between antiviral drugs 
and cardiovascular drugs

Yundai Chen. Chinese Journal of Interventional Cardiology; 2020; 28(2):107-109



Coronavirus fulminant myocarditis

Hongde Hu, et al. European Heart J; doi:10.1093/eurheartj/ehaa190 .

• Male, 37y, Chest pain and dyspnea for 3 days

• X-ray showed enlargement of the heart (A), 

• Chest CT indicated pulmonary infection (B,C)

• ECG showed III and AVF ST segment elevation (D,E)

• Coronary angiography revealed no stenosis

• Test：TnT >10000 ng/L; CK-MB 112.9 ng/L

• Echocardiography showed decrease in ventricular 

systolic function, EF 27%

• Treatment: methylprednisolone, immunoglobulin, 

norepinephrine, diuretic, milrinone, piperacillin 

sulbactam

• One week later, X-ray showed normal size of  heart 

(F); Echocardiography showed EF 66%



COVID-19 combined with STEMI

• Male, 60y, Dry cough for 1 week and chest pain for 

26 hours

• History: Hypertension, smoking

• ECG showed elevated ST-segment in inferior leads, 

while decreased ST-segment in anterior wall. (A)

• Test：TnT 11500 ng/L; BNP 4121 ng/L

• Echo showed LAenlargement,abnormal left 

ventricular segmental wall motion, EF 45%

• Treatment: NO thrombolysis or PCI,only Antiviral, 

antiplatelet, and stable the plaques, supportive treatment 

with IABP

• 3 weeks later, chest pain occurred frequently, ECG 

showed severe ischemia in inferior wall as Ⅱ, Ⅲ and 

aVF leads (B)

(A)

(B)

(A)



Management strategy of COVID-19 combined with CVD

• Induce COVID-19 infection

• Avoid acute cardiac events

（heart failure, ACS）

• Potential proarrhythmia 

• Vasoactive agent induced acute 

events such as  vasospasm

• Drug interaction induced liver 

injury

• ECG、BP monitoring

• Early intervention

• Diagnosis of COVID-19 

in time

• Respiratory support：

rectifying hypoxia

• Circulation support：

maintain volume balance

• immunotherapy：

Tocilizumab (TCZ)

Early self-

management

Diagnosis 

in time 

Notice drug 

interactions

Therapy 

for severe 

cases



？pathophysiology remains 

unclear

？no effective treatment yet

？early warning and treat for 

severe cases is crucial

Conclusion

ü Although lack of direct 

evidence, the cardiac injury 

indeed exists in clinic

ü Drug adjustment in time

ü Prevent transition from mild 

cases to severe cases




