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Abstract 

Background: Myocardial injury was a frequent cardiovascular 
manifestation of COVID-19 and associated with high mortality.  

Cell-based approaches, primarily using mesenchymal stem cell 

(MSC) has demonstrated safety and possible efficacy as adjuvant 
therapy in COVID-19 patients. This study aims to evaluate 

myocardial injury in patients with moderate-severe and critically ill 
COVID-19 after the application of umbilical cord mesenchymal stem 

cell (UC-MSC) as adjuvant therapy in Persahabatan hospital. 

Method: This is a retrospective and prospective cohort study. A 

total of 28 subjects were allocated to 13 subjects in the control and 
15 subjects in the experimental group. Subjects were given the 

standard treatment and UC-MSC or placebo. Myocardial injury is 

defined by an increase of troponin I >26 pg/ml. The biomarkers of 
troponin I, NT-proBNP and CRP was examined periodically. Cardiac 

pump evaluated by EF and TAPSE from echocardiography 
examination before and after UC-MSC application. The evaluation 

of myocardial injury, biomarkers, cardiac pump and 15-day 

mortality were observed between the two groups. 

Results: The incidence of myocardial injury was 28,6% of total 
subjects. Subjects with worsening myocardial injury were higher in 

the control group (6 subjects) than the experimental group (4 

subjects) although not statistically significant. The difference in 
biomarkers (troponin I, NT- pro-BNP and CRP), cardiac pump 

function (EF and TAPSE) and 15-day mortality between two groups 
were not statistically significant. There was a trend of decreasing 

troponin I, NT-proBNP and CRP in the experimental group. 

Conclusion: UC-MSC application can be an option as adjuvant 

therapy in improving myocardial injury of moderate-severe and 
critically ill COVID-19 patients.  
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INTRODUCTION 
 

Coronavirus Disease 2019 (COVID-

19) has become a pandemic, causing high 

and still increasing mortality and morbidity 

rates worldwide.1 As of 23 July 2020, WHO 

reported 15,012,731 cases and 619,150 

deaths (4.1% mortality rate) worldwide. 

Meanwhile, the Ministry of Health of the 

Republic of Indonesia said in July 2020 

there were 95,418 cases and 4,665 deaths 

(mortality rate 4.9%).2
 
 

Myocardial injury is the most common 

cardiovascular manifestation of COVID-19 

and is associated with a worse outcome. A 

meta-analysis by Zou et al reported a 

prevalence of myocardial injury of 24.4% in 

hospitalized patients with a fivefold 

increase in mortality compared to those 

without myocardial injury.3 The Chinese 

Center for Disease Control and Prevention 

reports that cardiovascular comorbidities 

increase the mortality rate to 10.5% 

compared to the total mortality rate of 

2.3%.4 

Mesenchymal stem cell therapy 

(MSCs) has been reported as a new 

therapeutic strategy for COVID-19. Hirsch 

et al, through clinical trials and pilot 

projects, said that giving MSCs to patients 

with severe and critical degrees of COVID-

19 pneumonia decreased intensive care 

rates and accelerated patient recovery.5  

Leng et al reported that giving MSCs 

therapy to COVID-19 patients improved 

symptoms and lung function.6 The 

mechanism of action of MSCs in COVID-19 

is not fully known, but it is suspected to 

have immunomodulatory abilities so that it 

can suppress cytokine storms improve the 

microenvironment of lung tissue and 

capillary networks and prevent fibrosis.7  

Therefore, researchers plan to 

conduct a study to evaluate myocardial 

injury in pneumonia patients with 

moderate-severe and critical COVID-19 

receiving additional therapy for umbilical 

cord MSCs (UC-MSC) at Persahabatan 

Hospital.   

 

METHOD 
 

This retrospective and prospective 

cohort study was part of a multicenter, 

randomized controlled, and double-blind 

phase III clinical trial entitled “Application 

of UC-MSC as Adjuvant Therapy for 

Moderate-severe and Critical COVID-19 

Pneumonia Patients”. This research was 

conducted in the COVID-19 treatment 

room at Persahabatan Hospital from 

September 2020 to March 2021. The 

research sample was a reachable 

population that met the admission criteria. 

Respondent acceptance criteria were 

patients aged 18-95 years, diagnosed with 

COVID-19 pneumonia confirmed by RT-

PCR examination of throat swabs, meeting 

the requirements for moderate-severe and 

acute COVID-19 pneumonia, and willing to 

participate in the study by signing a 

consent form. While the criteria for 

rejection are having a history of 

malignancy, pregnant women, or a positive 

pregnancy test, or the subject has 

participated in other clinical trials in the last 

3 months.  

https://respiratoryscience.or.id/index.php/journal/index


Myocard Injury in COVID-19 Patients After Application Of Umbilical Cord Mesenchymal Stem Cell (UC-MSC) as 
Adjuvant Therapy in Persahabatan Hospital  

 Respir Sci 2023, Vol.3 No.3 187 

Samples were taken by consecutive 

sampling according to the acceptance 

criteria until the number of samples was 

fulfilled. Statistical tests were carried out 

using SPSS ver 25. The Shapiro-Wilk 

normality test assessed data distribution. 

Categorical data is assessed by the Chi-

square test, while numerical data is 

evaluated by the unpaired T-test or the 

alternative test if the conditions are not 

fulfilled. 

 

RESULTS 
 

This study's sample size was 38 

subjects who met the acceptance criteria. 

These subjects consisted of 13 subjects 

with a critical degree of COVID-19 

pneumonia and 25 subjects with a 

moderate-severe degree of COVID-19 

pneumonia. A total of 10 subjects in the 

moderate-severe degree were rejected 

because 7 subjects entered the critical 

criteria and 3 subjects underwent 

conversion before implantation.  

Subjects were divided into 13 

subjects in the treatment group and 15 in 

the control group. As long as post-

implantation follow-up is given, no subject 

is lost to follow-up, so all subjects can be 

analyzed. The basic characteristics of the 

subject are shown in Table 1. There were 

no statistical differences in the subjects' 

characteristics between the two groups. 

The incidence of myocardial injury in 

all subjects before implantation was found 

in 8 subjects (28.6%) consisting of 5 

subjects (17.9%) from the treatment group 

and 3 subjects (10.7%) from the control 

group. Furthermore, an assessment of the 

characteristics of the subjects who 

experienced myocardial injury was carried 

out.  

The female gender was found to be 

more numerous, namely 5 subjects 

(62.5%), and the age range in both age 

categories was obtained. The highest BMI 

was found in the obese group, namely, 4 

subjects (50%), more critical level Covid-

19 pneumonia, 6 subjects (75%), the 

number of comorbidities ≥3 and 

cardiovascular comorbidities found in 6 

subjects (75%) and the mortality outcome 

were found in 6 subjects (75%). 

Furthermore, an assessment of myocardial 

injury after implantation was carried out. 

Changes in troponin I value were 

considered significant if there was an 

increase of >20% after implantation 

compared to before implantation.8  

 

 
Figure 1. Evaluation of Myocardial Injury Both groups 

 
Subjects were divided into three 

groups, the myocardial injury group 

improved, the myocardial injury group did 

not improve, and the myocardial injury did 

not.  
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Table 1. Basic Characteristics of Subject 

Characteristic 
Treatment (n=13) Control (n=15) 

P 
n % n % 

Gender      

Male 8 61.5 10 66.7 
1.0f 

Female 5 38.5 5 33.3 

Age      

40-60 7 53.8 10 66.7 
0.48cs 

>60 6 46.1 5 33.3 

Body Mass Index      

Normal (18.5-25) 8 61.5 5 33.3 

0.25ks Fat (25.1-27) 1 7.7 3 20 

Obesity (>27) 4 30.8 7 46.7 

Number of Comorbid    

0 1 7.7 0 0 

0.26ks 
1 3 23.1 7 46.7 

2 4 30.8 6 40 

≥3 5 38.5 2 13.3 

Type of Comorbid  

7 

8 

4 

4 

2 

2 

1 

 

25.9 

29.6 

14.8 

14.8 

7.4 

7.4 

3.7 

 

9 

7 

7 

0 

0 

1 

1 

 

36 

28 

28 

0 

0 

4 

4 

 

Hypertension 

0.77ks 

Diabetes Mellitus type II 

Obesity 

Congestive Heart Failure 

Coronary Artery Disease 

Ex-Pulmonary Tuberculosis 

Old Cardiovascular diseases 

Levelst      

Critical 6 46.2 7 46.7 
0.97cs 

Moderate-Severe 7 53.8 8 53.3 

Oxygen Assistance 
 

     

1.0ks Mechanical Ventilation 6 46.2 7 46.7 

High Flow Nasal Cannula 6 46.2 8 53.3 
 

Nassal Canula 1 7.6 0 0 

Compilation 
 

     

Hospital-acquired Pneumonia 9 69.2 11 73.3 

0.75ks 

Acute Kidney Injury 9 69.2 4 26.7 

Urinary Tract Infection 4 30.8 3 20 

Systemic Candidiasis 1 7.7 0 0 

Diabetic Ketoasidosis 1 7.7 2 13.3 

Other Adjuvant Therapy    

Tocilizumab 1 7.6 0 0 
0.35cs 

Intravenous immunoglobulin (IVIG) 0 0 1 6.7 

Note: fFisher's test; csChi Square Test; ksKolmogorov Smirnov Test
 

Figure 2 shows the myocardial injury 

subjects improved, and no myocardial 

injuries were the same in both groups, 

namely 2 subjects and 7 subjects. While 

subjects with myocardial injuries did not 

improve, there were more in the control 

group, namely 6 subjects, compared to the 

treatment group, namely 4 subjects.  
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Table 2. Differences in Troponin I, NT-proBNP and CRP values of the two groups before implantation 

Biomarkers/Group 
Before Implementation 

P 
After Implantation 

P 
Median (min-max) Median (min-max) 

Troponin I     

Treatment 9.5 (0.6-179.5) 
0.29m 

10.3 (1-469.4) 
0.84m 

Control 5.6 (0.6-5.986) 16.9 (1.3-2.160.4) 

proBNP     

Treatment 336 (5-11.188) 
0.7m 

430.2 (16-10.866) 
0.64m 

Control 157.8 (38.7-10.273) 197.7 (19.2-9.287) 

CRP      

Treatment 336 (5.0-11.188) 
0.66m 83.5 (2.8-469.4) 0.13m 

Control 157.8 (38.7-10.273) 105 (10.3-245) 

Note: mMann Whitney Test 

 
 
A               B 

        
 
         C 

 
 

Figure 2. Graph of the trendline of the biomarker values of the two groups on each day of observation:  

A) Troponin I, B) NT-proBNP, and C) CRP. 

 
In this study, three biomarkers were 

assessed, two markers related to cardiac 

pathology, namely troponin I and Nt-

proBNP, and one reactive protein in acute 

phase inflammation, namely CRP. 

Measurements were taken before 

implantation (H0) and then periodically 

after implantation, namely on day 1, day 3, 

day 6, day 9, day 12, and day 15. The 

normality test of the three data shows that 

the data distribution is not normal. The 

result analysis of the values of the three 

biomarkers showed no statistically 

significant relationship between the two 
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groups before and after implantation 

(Table 2). 

Figure 2A below shows the trend of 

changes in the median troponin I value in 

the two subject groups on each observation 

day. The graph shows that the trend of 

changes in the median troponin I value in 

the treatment group tends to decrease 

more compared to the control group. The 

median value of the treatment group 

started at 9.5 pg/dl, then increased on the 

next observation day to 16.2 pg/dl, and 

then decreased until the end of the 

observation day, which was 1.5 pg/dl. At 

the same time, those in the control group 

tended to settle down, starting from 5.6 

pg/dl and decreasing slightly to 5.1 pg/dl at 

the end of the observation day. 

Figure 2B shows the trend of changes 

in the median NT-proBNP values of the two 

groups. It can be seen that the median NT-

proBNP value in both groups is still within 

the normal range. The treatment group 

started with a value of 336.1 pg/dl and 

tended to decrease until the end of the 

observation day, which reached a value of 

50.2 pg/dl, although there was one more 

increase on the other day's 6th 

observation. Meanwhile, the median NT-

proBNP value in the control group tended 

to increase, especially from the 3rd day of 

observation to the end of the observation. 

Figure 2C below shows the difference 

in the trend of changes in the median CRP 

value in the two groups. The graph shows 

that the CRP value of the treatment group 

tended to decrease, starting from 336.1 

mg/L up to 8.2 mg/L on the last day of 

observation. Meanwhile, the control group 

tended to settle down, starting from 157.8 

to 48.3 mg/L on the last day of observation. 

An echocardiographic examination 

was performed before and after 

implantation by assessing ejection fraction 

(EF), which reflects the pumping function 

of the left heart, and Tricuspid annular 

plane systolic excursion (TAPSE), which 

describes the pumping function of the right 

heart. Due to limited research resources, 

only 13 subjects could undergo a complete 

examination for EF scores (5 subjects in the 

treatment group and 8 subjects in the 

control group), and for TAPSE scores, 12 

subjects (5 subjects in the treatment group 

and 7 subjects in the control group). 

A total of 13 subjects died, 2 subjects 

returned from treatment before post-

implantation echocardiography and 1 

subject's TAPSE value could not be 

evaluated due to the operator's limited field 

of view when using level 3 PPE during the 

examination. The analysis results showed 

no significant difference in the EF and 

TAPSE scores in the two groups of subjects 

before and after implantation (Table 3). 

In this study, the clinical outcomes of 

the subjects were assessed, namely, alive 

or dead. There were 15 living subjects 

(53.6%) of the subjects, with 6 people in 

the treatment group and 9 subjects in the 

control group. In comparison, the subjects 

who died were 13 subjects (46.4%) of the 

total subjects, with the total number of 

subjects in the treatment group found to be 

larger, namely, 7 subjects (53.8%) 

compared to 6 subjects (46.7%) from the 

control group. 
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Table 3. Differences in EF and TAPSE values for the two groups 

Biomarkers/Group 
Before Implementation 

P 
After Implantation 

P 
Median (min-max) Median (min-max) 

EF     

Treatment 68 (55-75) 
0,67m 

55 (50-83) 
0,4m 

Control 69.5 (64-79) 66,5 (55-80) 

TAPSE     

Treatment 2,4 (1,9-3) 
0,31m 2,4 (1,8-3) 

0,39m 

Control 2,0 (1,8-2,5) 2,2 (1,9-2,5) 

Note: mMann Whitney Test 

 
The difference in subject outcomes 

between the two groups was not 

statistically significant, with value of 

P=0.74. Then, survival analysis was carried 

out using the Kaplan-Meier method to 

assess the number and time of survival of 

the subjects in both groups.  

 

 
Figure 3. Kaplan Meier survival curve between 

treatment and control groups 

 
In Figure 4, it can be seen that the 

treatment group tends to form a steeper 

curve than the control group. The median 

survival value of 50% was obtained in the 

shorter treatment group, which was 7 days, 

compared to the control group, which was 

10 days. The relationship between the two 

was not statistically significant, with 

P=0.92 (log-rank) and a hazard ratio 

(HR)=1.05. 

 

DISCUSSION 
 

Myocardial injury is one of the most 

common cardiovascular manifestations of 

COVID-19 pneumonia and is associated 

with poor clinical outcomes. The 

management of COVID-19 pneumonia 

using a cell-based approach, particularly 

the UC-MSC, has been reported to show its 

safety and potential as an additional 

therapy for COVID-19 pneumonia.  

In this study, the distribution of males 

was 18 subjects (64.3%) while females 

were 10 subjects (35.7%) with an age 

distribution in the range of 40-60 years of 

17 people (60.7%) and over 60 years as 

many as 11 people (39.3%). The 

distribution of gender and age of these 

subjects follows the meta-analysis reported 

by Abate et al, who found the male 

prevalence of COVID-19 was higher, 

namely 55% compared to 45% for 

women.9  

Karyono et al reported 

epidemiological data on COVID-19 patients 

in Indonesia and found that there were 

more males than females, namely 54.6%, 

with the highest age distribution in the 18-

59 year range.10 The prevalence of COVID-

19, which is more in the male gender, is 

because men are generally more active 
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working outside the home than women, 

making it possible to interact with other 

people more often and for longer. Adults 

and the elderly are more at risk of being 

infected with COVID-19 due to a decrease 

in the body's immune system with 

increasing age. The CDC noted that over 40 

years of age are at double the risk of 

infection and fifteen times the need for 

hospital care, while age >60 is one of the 

most severe clinical predictors according to 

WHO.11 

The most common types of 

comorbidities were hypertension (57.1%), 

diabetes mellitus (53.6%), and obesity 

(39.3%). Research by Zhou et al also 

reported almost the same thing; namely, 

the most common comorbidities were 

hypertension, diabetes mellitus, and 

followed by CAD.12 Likewise, with data in 

Indonesia, the most commonly found 

comorbidities are hypertension, diabetes 

mellitus, and cardiovascular disease.10  

Kompaniyes et al reported on the 

American CDC page that as many as 50.7% 

of patients who were hospitalized from 

March 2020 to December 2020 were obese, 

and 28.3% were in the fat category.11 In 

this study, the number of comorbidities in 

the treatment group was higher than in the 

control group. The number of comorbidities 

≥3 was found in 5 subjects in the treatment 

group and 2 subjects in the control group. 

This difference can affect the research 

output. 

The incidence of myocardial injury in 

this study was 28.5%, with 46.2% in the 

critical group and 13.3% in the moderate-

severe group. This figure is not much 

different from that obtained by other 

studies. Based on several studies, the 

incidence of myocardial injury in COVID-19 

generally has a fairly wide range, namely 

7.2-40.9%.13 A meta-analysis by Fu et al 

reported that the incidence of myocardial 

injury in subjects was 22%. In contrast, it 

was higher in subjects with severe COVID-

19, namely 42%.14 

In this study, there were more 

subjects with myocardial injury in women 

(62.7%) than in men (37.5%). These 

results differ from those reported by other 

studies in general, which found that the 

male sex was more numerous.14 The 

mechanism of why the incidence is higher 

in males is still unclear. Allegedly, several 

genes related to the immune system 

located on the X chromosome cause an 

increase in the ability to recognize and 

eliminate antigens.15 The different results 

in this study could be because the female 

subjects who experienced myocardial 

injury had other risk factors, namely age 

over 50 years (100%), number of 

comorbidities ≥3 (40%), critical degree of 

COVID-19 (60%) and have cardiovascular 

comorbidities (80%). 

Other characteristics obtained in this 

study include age, BMI, number of 

comorbidities, and history of cardiovascular 

comorbidities consistent with other studies. 

Old age is a risk factor for myocardial 

injury. Fu et al reported that the group of 

subjects over 60 years had a significantly 

different prevalence of myocardial injury 

compared to the group aged less than 60 

years.14 Efros et al reported that subjects 

with myocardial injury had a history of 
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significant cardiovascular comorbidities, 

including hypertension, heart failure, 

ischemic heart disease, atrial fibrillation, 

and non-cardiovascular comorbidities, 

including diabetes mellitus, 

cerebrovascular disease, chronic kidney 

failure, and COPD.16 

In this study, we found poor 

outcomes in patients with myocardial 

injury. Six subjects (75%) had critical 

clinical manifestations of COVID-19; the 

outcome was death. This is also consistent 

with the results of other studies, which 

report myocardial injury as a predictor of 

poor outcomes in COVID-19 patients. The 

results of a meta-analysis by Santoso et al 

showed that myocardial injury was 

significantly associated with higher 

mortality (RR=7.95), severe clinical 

COVID-19 (RR=13.8), and a higher need 

for ICU care (RR=7.94).17 Efros et al 

reported significant differences in deaths 

and the need for mechanical ventilation in 

patients with myocardial injury compared 

to those without myocardial injury, with 

hazard ratios of 4.32 and 1.96.16 

In this study, it was found that 

subjects with myocardial injuries did not 

improve; more were found in controls, 

namely, 6 subjects (40%), compared to the 

treatment group, namely 4 subjects 

(30.8%), although this was not statistically 

significant. Mesenchymal stem cells have 

the potential to act as immunomodulators 

in the inflammatory process that occurs in 

myocardial injury through their ability to 

differentiate into cardiomyocyte cells, 

inhibit T-cell activation, proliferation, and 

maturation so that they can suppress the 

inflammatory process and their ability to 

reduce ischemic processes through 

paracrine signaling effects.18 There has 

been no previous research that specifically 

assessed the benefits of giving UC-MSC to 

myocardial injury and heart pump function 

in COVID-19 patients. 

High troponin I, NT-proBNP, and CRP 

values predict poor outcomes, a higher risk 

of death, and ICU admission in COVID-19 

pneumonia patients. CRP is a non-specific 

acute phase protein secreted by the liver. 

Clinically, CRP is used as a biomarker for 

inflammatory or infectious conditions. The 

increase in CRP is directly related to the 

severity of the infectious disease. Hodges 

et al reported that increased CRP is 

associated with disease progression and 

the extent of lung lesions in COVID-19 

pneumonia.19  

Meanwhile, troponin I and NT-

proBNP are biomarkers of cardiac 

pathology. The inflammatory process in 

COVID-19 can induce cardiac injury. 

Respiratory disorders that occur also 

reduce oxygenation in the heart muscle. In 

addition, the binding of the SARS-Cov2 

virus to the ACE2 receptor will cause the 

release of pro-inflammatory angiotensin, 

which facilitates the secretion of NT-

proBNP.8 

Mesenchymal stem cells act as 

immunomodulators with their ability to 

suppress cytokine storm processes and 

coagulopathy, protect alveolar epithelial 

cells and vascular endothelium, and are 

proangiogenetic and antimicrobial. 

Mesenchymal stem cells will suppress TNF-

α and induce macrophage differentiation 
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into M2, which is anti-inflammatory. In the 

next process, it will reduce the release of 

pro-inflammatory proteins.8 

This study showed a trend of 

decreasing troponin I, NT-proBNP, and CRP 

values in the treatment group compared to 

the control group, although this was not 

statistically significant. This result is 

consistent with several other studies. Shu 

et al and Guo et al reported a significant 

difference in CRP values in COVID-19 

subjects who were given UC-MSC 

compared to controls.20,21 

Liang et al reported a case report of 

a 75-year-old woman with COVID-19 who 

was given UC-SMC in addition to standard 

therapy with an initial proBNP value of 

4,012 pg/ml, which decreased significantly 

to the normal range on day 12 after 

implantation.22 Leng  et al reported 

evaluating troponin I values in COVID-19 

pneumonia patients who received UC-MSC 

starting to experience improvement on the 

6th day after implantation.6 

The median EF value of the two 

groups in this study was lower after 

implantation than before. This can illustrate 

decreased left heart function in patients 

after COVID-19 infection. Heart failure is 

one of the comorbidities often found in 

COVID-19 patients and is one of the 

cardiovascular manifestations of COVID-19 

pneumonia. COVID-19 infection can cause 

an acute exacerbation in patients with a 

history of heart failure or the onset of new 

heart failure in patients without a history of 

heart failure.23 

The mechanism of decreased cardiac 

function in COVID-19 occurs through 

several causes, namely (1) activation of the 

sympathetic nervous system in infection 

will cause stress cardiomyopathy, (2) an 

increase in the body's metabolic demand to 

fight infection, which is not compensated 

by the available supply so that it can cause 

ischemia cardiac muscle, (3) release of 

proinflammatory cytokines, which can 

cause acute injury to the heart muscle, (4) 

coagulation dysfunction, which will cause 

ischemia of the heart muscle, (5) the 

occurrence of ARDS, which will cause 

pulmonary hypertension to right heart 

failure, (6) involvement of kidney 

dysfunction which will cause fluid retention 

thereby increasing the workload of the 

heart, and (7) septic conditions in severe 

infections will cause cardiac dysfunction.23 

There was no previous research on 

administering UC-MSC to COVID-19 

pneumonia patients that assessed heart 

function parameters. Previous studies 

conducted before the pandemic reported 

the benefits of giving MSCs to improve 

heart function. An early study of MSCs 

administration in acute myocardial 

infarction by Chen et al reported the safety 

of MSCs and an increase in the left ventricle 

(LV) of 14% in the treatment group.24 

Another meta-analysis by Jeong et al 

reported an increase in LV of 3.8% and a 

six-minute walk test of patients after 2 

years of therapy.25  

This study showed no significant 

difference in EF or TAPSE scores in the two 

groups of subjects before and after 

implantation. Of the 13 subjects (5 

treatment groups and 8 control groups) 

with complete echocardiographic data, 3 
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subjects (60%) were aged >60 years in the 

treatment group compared to 3 subjects 

(37.5%) in the control group, 2 subjects 

(40%) had comorbidities ≥3 in the 

treatment group compared to 1 subject 

(12.5%) in the control group, and 2 

subjects (40%) had CHF comorbidities, 

whereas 8 subjects in the control group did 

not some have comorbid CHF.  

Differences in age factors, the 

number of cardiovascular comorbidities, 

and comorbidities between the two groups 

can affect the study results. In addition, 

due to limited research resources, 

echocardiographic examinations could only 

be carried out at a different time than 

observation. 

In this study, one subject in the 

treatment group had comorbid CHF with a 

very low pre-implantation EF value, namely 

15%, which was classified as severe 

dysfunction. Treatment is still given 

according to a predetermined protocol. 

After implantation, this subject had an 

arrhythmia later resolved with medical 

management.  

In addition, there was also one 

subject in the treatment group with the 

oldest age, namely 71 years, and with a 

history of comorbid CHF and arrhythmia. 

After the arrhythmic condition is resolved, 

treatment is still given according to the 

protocol. Evaluation of these two patients 

showed improvement, and no adverse 

events were found until the subject was 

discharged. So in this study, we found that 

administering UC-MSC was relatively safe 

in COVID-19 pneumonia patients who were 

>70 years old, had a history of 

arrhythmias, or had a history of CHF with 

severe dysfunction. 

In this study, the subject outcomes at 

the end of the observation day (H15) were 

the number of deaths slightly higher in the 

treatment group, namely 7 subjects 

(53.8%) compared to the control group, 

namely 6 people (46.7%) with a median 

survival value of shorter in the treatment 

group, namely 7 days compared to the 

control group, namely 10 days, which was 

not statistically significant. This result 

differs from several other studies, which 

found that the mortality rate in the 

treatment group was lower than in the 

control group. 

A pilot study on administering UC-

MSC to COVID-19 patients was conducted 

by Leng et al in China. Subject criteria and 

the dose of UC-MSC given in this study 

were the same as those of Leng et al. Leng 

et al reported that all subjects in the 

treatment group (7 subjects) lived, while 

one in the control group died.6  

However, Leng et al did not describe 

each subject's comorbid history. 

Meanwhile, in this study, the number of 

comorbidities was ≥3 in 5 subjects in the 

treatment group, while only 2 subjects 

were in the control group, although the 

difference was not statistically significant. 

Biswas et al reported that comorbidities in 

COVID-19 patients could increase the risk 

of death, namely cardiovascular disease 

(RR=3.05), respiratory disease (RR=2.74), 

diabetes mellitus (RR=1.97), and 

hypertension (RR=1.95).26 

Three other studies conducted by 

COVID-19 patients 19 degrees severe to 
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critical also reported different results from 

this study. Sanchez-Guijo et al reported a 

mortality rate of 2 out of 13 subjects 

(15%) on the 16th post-implantation day, 

Guo et al reported 4 of 31 subjects who 

died (12.9%), and Shu et al reported no 

death at subjects who were given SPM 

while in The three studies have a protocol 

for administering UC-MSC that differs from 

this study.21,27 

Sanchez-Guijo et al provided MSC 

sourced from adipose tissue at a dose of 

0.98x106/kg BW 2-3 times the dose with 

an interval of 3 days. Guo et al gave an 

MSC dose of 106 cells/kg BW with a 

frequency of 1-3 times the dose. These 

two studies did not divide subjects into two 

groups, namely treatment, and control, so 

the patient outcomes could not be 

compared.21,27 Shu et al gave an MSC dose 

of 2x106 cells/kg BW with an observation 

duration of 28 days, and the basic 

characteristics of the subjects were only 

41% had comorbidities, namely 

hypertension and diabetes mellitus.20 

Two other phase II clinical studies 

reported results that differed from this 

study. Lanzoni et al reported fewer deaths 

in the treatment group, namely 2 subjects, 

compared to the control group, namely 7 

subjects (P=0.015). Lanzoni et al's study 

was conducted on mild-moderate and 

moderate-severe subjects, with an MSC 

dose of 100±20 x 106 cells intravenously in 

two doses, namely on the first day (H0) 

and the 3rd day of treatment (D3) which 

were observed up to the 30th day. 

However, researchers only assessed the 

types of comorbidities, not accompanied 

by an assessment of the number of 

comorbid in each subject.28 Shi et al 

conducted a study on 90 subjects with 

mild, moderate, to severe degrees of 

COVID-19 pneumonia, reporting no 

subject death in both groups until the 28th 

day of observation. The dose of UC-MSC 

given was 4x107 cells intravenously.29 

Differences in results between this 

study and other studies can be caused by 

factors of subject characteristics, treatment 

protocols and length of observation. 

Differences in the characteristics of the 

subjects in this study that could affect the 

outcome were fewer subjects aged 40-60 

years in the treatment group, namely 7 

subjects (52.8%) compared to the control 

group, namely 10 subjects (66.7%), the 

number of comorbidities ≥3 more in the 

treatment group, namely 5 subjects 

(38.5%) compared to the control group, 

namely 2 subjects (13.3%), comorbid CHF 

and CAD were only found in 6 subjects 

(46.1%) in the treatment group and not 

found in the control group. Controls and 

complications of AKI were more common in 

the treatment group with 9 subjects 

(69.2%) than 4 subjects (26.7%). 

There are several weaknesses in this 

research. First, the number of subjects is 

limited caused of limited resources owned 

by researchers. Second, the assessment 

for evaluating myocardial injury and 

inflammatory markers can only be carried 

out at the level of biomarkers, namely 

Troponin I, NT-proBNP, and CRP, not yet 

up to the level of proinflammatory 

cytokines. This is also caused by the 

limited resources of the researcher. The 

https://respiratoryscience.or.id/index.php/journal/index
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third, echocardiographic examination 

cannot be performed on all subjects and at 

the same observation time. This was due 

to the limited available resources and the 

limited field of view of the operator due to 

the use of level 3 PPE. Fourth, other 

adjuvant therapies were given to the 

subjects, namely tocilizumab and IVIG, 

which might have biased the results of this 

study. 

 

CONCLUSION 
 

There were no significant differences 

in troponin I, NT-proBNP, and CRP values, 

in COVID-19 pneumonia patients who 

received additional therapy for UC-MSC 

before and after implantation compared to 

controls, but there was a trend of 

decreasing values in the treatment group 

compared to controls. Besides that, there 

was no difference in heart pump function 

and the survival/death outcomes of COVID-

19 pneumonia patients who received 

additional therapy for UC-MSC before and 

after implantation compared to controls. 

Therefore, it is necessary to carry out 

further research using a larger sample and 

administering a different treatment 

protocol. It is necessary to evaluate other 

cellular markers or proinflammatory 

cytokines that play a role in the 

pathogenesis of myocardial injury. 
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