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Study on the evaluation of early subclinical myocardial damage in patients after long

COVID syndrome by two-dimensional speckle tracking imaging
ZHAO Di,ZHANG Yanjuan, WANG Liansheng, LIU Jiabao™
Department of Cardiology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029 , China

[Abstract] Objective: To evaluate the application value of early subclinical myocardial damage in patients with long COVID using
two - dimensional speckle tracking imaging (2D -STI) technology. Methods: Fifty - nine patients with post-COVID infection after the
unsealing of the COVID epidemic in China on December 7,2022 were enrolled as the observation group, and 60 pre-epidemic healthy
people who were screened in the out patient department were selected as the healthy control group. Basic clinical data, markers of
myocardial injury and other laboratory indicators of patients were collected. Two-dimensional echocardiography and 2D-STI were used
to evaluate left ventricular ejection fraction (LVEF) , left ventricular diastolic function (E/A, E/e’ ), global longitudinal strain (GLS),
and segmental strain values, and the heart rate, LVEF, E/A, E/e’ , GLS, and segmental strain values were calculated and compared
between the groups. Results: The study found that the left ventricular diastolic function E/A (1.14+0.34 vs. 1.46+0.44, P<0.001) ,E/e’
(8.012£2.08 vs. 7.21+1.53,P<0.05) ,and GLS[ (=20.57+2.15)% vs. (=21.90+1.73)% , P<0.001 Jof patients with long COVID syndrome
were significantly decreased compared to healthy control individuals. Further segmental strain analysis revealed significant decreases
in ten segments, including basal anteroseptal , mid anterior, mid anteroseptal , mid inferolateral , mid anterolateral , apical anterior, apical

anteroseptal , apical inferior, apical inferolateral and apical anterolateral in the COVID group (P<0.05). Subgroup analysis based on post
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-infection time found that as the recovery time from COVID prolonged, the GLS of patients showed a gradual improvement trend.

Conclusion: Patients after COVID infection often experience a decrease in left ventricular diastolic function and GLS. With the

prolongation of COVID recovery time, the above indicators show a gradual improvement trend. The application of 2D-STI technique can

quantitatively evaluate early subclinical myocardial injury in patients with long novel coronavirus syndrome, which may provide

evidence for clinical diagnosis and treatment of COVID patients.
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Table 1 Characteristics of the study population catego-
rized by the two groups (x+s)
Healthy control ~ COVID-19
Variables group(n=60)  group(n=59) X P
Male/Female 23/37 18/41 0.807 0.369
Age(years) 39.22 £ 11.71 4295 +12.08 1.712 0.090
BSA(m*) 1.68 = 0.18 1.71£0.24 0.772 0.442

HR(beats/min) 67.82 +8.66 82.21 = 16.43 5.747 <0.001

n:number; BSA :body-surface area; HR :heart rate.
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Table 2 Comparison of conventional echocardiographic

parameters between the two groups (¥ +5)

COVID-19
Variables Healthy control group L P

group(n=60)

(n=59)
LAD(mm) 30.00 £3.78 30.59+£2.90 0.960 0.339
LVEDd(mm) 4478 +2.94 43.78 +£3.30 -1.753  0.082
LVEF(%) 66.70 £3.15 65.88 £2.04 -1.695 0.093
E(m/s) 0.84 £0.16 0.82+0.19 -0.646 0.520
A(m/s) 0.61 £0.13 0.75+0.14 5.599 <0.010
E/A 146 £0.44 1.13 £0.34 -4.529 <0.010
FS(%) 36.79 £2.43 36.15+1.48 -1.730 0.086

Septal e’ (cm/s) 9.81 221 827 +2.19 -3.813 <0.010
Lateral e’ (em/s) 14.22 £3.27 12.52 +2.89 -2.997 0.003
Ele’ 721 +1.53 8.01+£2.08 2401 0.018

LAD: left atrial dimension; LVEDd: left ventricular end -diastolic

dimension ; LVEF: left ventricular ejection fraction; FS: fractional

shortening.
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Table 3 Comparison of GLS and 18-segment strain values between the two groups (%,x +5)
Strain(%) Healthy control group(n=60) COVID-19 group(n=59) t P
GLS -21.90 = 1.73 -20.65 £ 2.07 -3.566 0.001
ANT-bas -19.12 £ 2.80 -22.20 = 8.51 2.642 0.010
ANT-SEP-bas -17.62 £2.74 -13.72 £ 7.66 -3.680 <0.010
INF-SEP-bas -15.52 £2.30 -17.29 £7.02 1.849 0.069
INF-bas -16.67 = 2.51 -16.04 = 7.80 -0.584 0.561
INF-LAT-bas -17.55 +£3.30 -29.89 + 8.88 10.012 <0.010
ANT-LAT-bas -19.13 £3.26 -29.75 £ 9.61 8.046 <0.010
ANT-mid -21.75 +£3.20 -19.48 + 6.28 -2.482 0.015
ANT-SEP-mid -20.63 +3.40 -15.98 £ 6.13 -5.106 <0.010
INF-SEP-mid -18.32 £ 2.67 -21.87 £4.71 5.039 <0.010
INF-mid -21.18 £3.44 -22.84 £ 6.22 1.797 0.076
INF-LAT-mid -23.08 +4.30 -18.83 £5.62 -4.637 <0.010
ANT-LAT-mid =22.12 £3.45 -18.35+5.93 -4.230 <0.010
ANT-api -24.63 +£3.14 -18.43 £9.12 -4.952 <0.010
ANT-SEP-api -29.67 +4.34 -20.85 £5.74 -9.457 <0.010
INF-SEP-api -23.80 +2.59 -20.51 £5.54 -1.497 0.138
INF-api -26.60 + 3.24 -23.47 £ 6.42 -3.346 <0.010
INF-LAT-api -26.18 £2.33 -20.04 £ 7.14 -6.285 <0.010
ANT-LAT-api -27.29 +4.14 -20.98 + 6.99 -5.977 <0.010

ANT-bas: basal anterior; ANT-SEP-bas: basal anteroseptal ; INF-SEP-bas : basal inferoseptal ; INF-bas: basal inferior; INF-LAT-bas: basal inferolat-

eral ; ANT-LAT-bas : basal anterolateral ; ANT-mid : mid anterior; ANT-SEP-mid : mid anteroseptal ; INF-SEP-mid : mid inferoseptal ; INF-mid : midinferior;

INF-LAT-mid: mid inferolateral ; ANT-LAT-mid : mid anterolateral ; ANT-api: apical anterior; ANT-SEP-api: apical anteroseptal ; INF-SEP-api: apical in-

feroseptal ; INF-api : apical inferior; INF-LAT-api: apical inferolateral ; ANT-LAT-api: apical anterolateral.

Healthy control group

COVID-19 group
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Figure 1 Comparison of GLS strain bovine eye maps between healthy control group and COVID-19 group
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Table 4 Analysis of cardiac function parameters in patients with different time interval after COVID-19 (x + )

One-month group ~ Two-month group

Three-month group

Four-month group

Variables (n=22) (n=12) (n=12) (n=11) 1245% P
M/F 7/15 4/8 3/9 2/9 0.946 0.891
Age(years) 43.18 + 10.43 46.00 + 13.99 41.08 + 11.17 39.36 + 14.33 0.845 0.503
BSA(m?) 1.65 + 0.17 1.72+0.19 1.68 +0.24 1.74 £ 0.21 0.634 0.597
HR (beats/min) 91.60 + 17.43 81.86 + 11.14 76.22 + 10.24 73.89 + 19.08 2.443 0.064
LVEF(%) 66.31 +2.38 65.97 + 1.98 65.24 + 1.39 66.14 + 1.78 1.607 0.186
E/A 1.06 + 0.37 1.15+0.32 1.18 +0.27 1.24 +0.39 0.868 0.490
GLS(%) -19.79 +2.22 -22.26 +1.98 -20.38 + 1.42 2125+ 1.41 4.184 0.005

M:male;F:female; BSA :body-surface area; HR :heart rate ; LVEF : left ventricular ejection fraction; GLS: global longitudinal strain.
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