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Background and aim: Infections with the Severe Acute Respiratory Syndrome Corona Virus-2 (SARS-COV-2) are most commonly associated with respiratory symptoms ranging from a mild cough to severe pneumonia
and respiratory failure. Increasing amounts of data suggest that other organs including the heart may also be affected in patients with the Corona Virus Disease-19 (COVID-19). It has been shown, that some patients have
signs of cardiac involvement, which may develop into severe myocarditis. \While there is an increasing amount of data describing COVID-19 associated myocardial dysfunction in the acute phase, little is known about
cardiac parameters during a post-infection follow-up. Furthermore, it is not clear, whether subclinical forms of cardiac involvement may cause remaining cardiac impairment, even in patients with only mild symptoms during
the acute phase of COVID-19. The aim of this study was to assess subclinical myocardial dysfunction by measuring left ventricular strain as well as conventional echocardiographic parameters in patients after COVID-19.

Methods: We included patients after a verified infection with the SARS-CoV-2 virus, who had been discharged from the hospital. Baseline parameters including clinical history, vital signs and symptoms were assessed. Inn
addition, we measured laboratory parameters and a transthoracic echocardiography exam was performed in every patient. Left ventricular (LV) global longitudinal strain (LV-GLS) was measured in an apical long-axis-,
four- and two-chamber view. In addition, standardized 2D and Doppler measurements were performed in each patient to describe cardiac dimensions, as well as systolic, diastolic and valvular function. Assessed
parameters were compared between two groups, which were divided by median length of hospital stay in days, which was considered as a surrogate for severity of disease.

Results: In total, 46 patients were included in this study. The median time from hospital admission to baseline visit was 29.0 weeks (IQR 23.0-33.0) and the median duration of hospitalization was 8.0 days (IQR 4.0-14.0).
The maximum number of in-hospital days was 84 days and the shortest hospital stay was 1 day. Patients who were hospitalized longer were older (p=0.003) and had a higher body mass index (p=0.013). At the performed
study visit, these patients presented with higher levels of N-terminal pro brain natriuretic peptide (p=0.0016), C-reactive protein (p=0.005) and gamma-glutamyltransferase (p=0.002). Echocardiographic evaluation showed
that patients who had longer hospital stays also had more impaired LV-GLS values , as well as higher E/e’ ratios, suggesting systolic, as well as diastolic dysfunction (Table 1). Linear regression analysis was able to show
a positive correlation between LV-GLS as well as E/e’ and days in hospital (R=0.35, p=0.024 and R=0.38, p=0.030, respectively. Figure 1, panel A and B).

Table 1- Baseline characteristics of the total study population according to length of hospital stay.

u
Total study Hospital stay Hospital stay Flgure 1 A
ropulation (n=46) > 8 days (n= 22) = 8 days (n=24)

Paseline characteristics

Age, years 47.5 (34.0-58.0) 54.5 (46.7-67.0) 40.0 (30.11-48.5)
Female sex 19 (41.3) 7 (31.8) 12 (50.0)

BMI, kg/m?2 26.8 (23.2-30.7) 29.3 (26.6-32.0) eyad. RSN R E_F)
Systolic blood pressure, mmHg 134.0 (120.0-150.0) 139.0 (124.0-150.0) 128.0 (120.0-152.0)

Diastolic blood pressure, mmHg 84.0 (76.0-96.0) 83.0 (77.0-94.0) 84.0 (73.0-98.0)
Heart rate, bpm 72.0 (63.0-80.0) 72.0 (65.0-80.0) 70.0 (62.0-79.0)
SpO-=:, 2% 98.0 (97.0-98.0) 97.0 (97.0-98.0) 98.0 (©98.0-99.0)
Ventilation

None 22 (47.8) = EL13 07

Ozinsufflation 16 (34.8) 11 (50.0)

HFNC B 22 1 (4.5)

CPAP 3 W PyEea | 1 (4.5)

Invasive ventilation 6 (13.0) 6 (27.3)
Symptoms at visit 1
Dyspnoea 16 (34.8) 11 (50.0)
Cough S 230 8§ P
Chest pain S (1L0.9) = f13.a)
Fatigue 22 (47.8) g & & S B
Sensory deficit 8 (1L7.4) = A 6]
Laboratory parameters at visit 1
CRP, mg/dl 0.07 (0.05-0.2) 0.11 (0.07-0.30)
eGER. ml/ min/1.732 85.4 (66.4-105.2) 79.2 (64.4-94.2)
NT-pro BENP, pg/ml G328 3 - 1232 .0) 100.0 (41.0-175.
Troponin T, ng/L 5.0 (4.0-8.3) 5.0 (4.0-6.0)
Gamma GT, U/L e A5.8-223) 34.5 (19.0-85.0)
Echocardiography parameters at visit 1
LVEDD, mm 45.0 (41.3-48.0) 45.5 (41.5-48.0)
RVEDD, mm 29.0 (2Z28.0-32.0) Stk 127 031 .0)
LA length, mm 45.0 (42.3-49.0) 47.0 (44.5-55.0) (40.5-47.0) 0.014
RA length, mmm 45.0 (40.5-47.0) 45.5 (39.0-51.0) 45.0 (41.0-47.0) 0.407
IVS, mmm BEE PO 28 11.0 (10.0-13.0) 11.0 (9.0-12.0) 0.496
LVEF, 2 56.0 (52.0-63.0) <2 e BT R By 57.0 (52.0-62.0) 0.804

u
LV-GLS, -9 18.0 (19.98-16.4) o T8 -—15%.5) 19.4 (20.5-17.0) 0.037 Flgure 1 B
E/e’, median 5.7 (4.6-8.3) 8.0 (6.3-8.7) 4.9 (4.5-5.7) 0.004

RV-LWS, -2% 25.0 (26.5-22.3) DS 2 T0-22.0) 25.0 (26.0-22.8) 0.808
TAPSE, mm 21.0 (19.0-25.0) 21.0 (18.0-24.0) 22.0 (19.0-25.0) 0.724
RV-TDI, m/s 0.14 (0.13-0.16) 0.15 (0.13-0.16) 0.14 (0.13-0.15) 0.323
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PV-AT, ms 138.0 (126.5-158.0) 138.0 (118.0-143.0) 140.5 (134.0-166.0) .23

sPAP, mmHg 289 121 .5-33.0) 32.0 (30.0-34.0) 25.0 (19.0-29.0) 0.078
Continuous variables are given as median and intergquartile range. categorical variables are presented as numbers and percentages.
BMI indicates body mass index; SpO:, peripheral oxygen saturation; HFNC, high-flow nasal cannula; CPAP, continuous positive
airway pressure; CRP, C-reactive protein; eGFR, estimated glomerular filtration rate calculated by MDRD formula

Figure 1- Panel A shows the correlation of LV-GLS and length of hospital stay during the acute SARS-CoV-2 infection. Panel B
shows the correlation of E/e’ and length of hospital stay during the acute SARS-CoV-2 infection.

Conclusion: We were able to show, that during a follow-up visit after COVID-19, myocardial systolic and

diastolic function as measured by LV-GLS and E/e’ was more severe in patients who were hospitalized longer ,
during the acute SARS-CoV-2 infection. Time in hospital. days




