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Abstract 

Background 

The COVID-19 cases increased very fast in the last two months. The mortality among critically 

ill patients, especially the elder ones, was relatively high. Considering that most of the dead 

patients were caused by severe inflammation response, it is very urgent to develop effective 

therapeutic agents and strategies for these patients. The human umbilical cord mesenchymal 

stem cells (hUCMSCs) have shown very good capability to modulate immune response and 

repair the injured tissue with good safety.  

Case Presentation 

Here, we reported the treatment process and clinical outcome of a 65-year-old female critically 

ill COVID-19 patient infected with 2019-nCoV (now called SARS-CoV-2). The significant 

clinical outcome and well tolerance was observed by the adoptive transfer of allogenic 

hUCMSCs. 

Conclusions 

Our results suggested that the adoptive transfer therapy of hUCMSCs might be an ideal choice 

to be used or combined with other immune modulating agents to treat the critically ill COVID-

19 patients. 
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Background 

In December 2019, the outbreak of 2019 novel coronavirus (now called SARS-CoV-2) infected 

pneumonia (COVID-19) began in Wuhan, China. As of 22th Feb. 2020, 2019 novel coronavirus 

had infected 76392 people in China (among which 2348 were killed) and 1404 people in other 

twenty-seven countries and regions (among which twelve people were killed) [1]. It was 

reported that the elder patients were inclined to get more severe symptom, and the ICU 

admission ratio of them was significantly than the younger. Including the ground glass opacity 

in the lung, the other typical diagnosis characteristic of the critically ill patients was significant 

decrease in lymphocytes along with the increase of neutrophils. The ICU admission patients 

have higher concentrations of IL-6, G-CSF, IP10, MCP-1, MIP1A, and TNF-α, indication the 

occurrence of cytokine storm [2, 3]. Persistence of cytokine storm will thus cause the severe 

organ injury and death [4]. There are no good choice to overcome the cytokine storm, these 

critically ill patients were always treated with glucocorticoid. But in most cases, the treatment 

of glucocorticoid will cause severe side effects including osteoporosis and hypoimmunity, or 

even delay the clearance of the virus [2, 5]. Therefore, it is very urgent to discover novel 

strategies to treat these critically ill patients [6]. 

Mesenchymal stem cells (MSCs) have been widely used to treat type 2 diabetes, autoimmune 

disease, spinal cord injury, GVHD, and other diseases with very good safety [7, 8]. Among 

which, the umbilical cord mesenchymal stem cells (hUCMSCs) can be easily get and cultured. 

hUCMSCs have shown very significant immunomodulation and tissue repair effects with low 

immunogenicity, which makes them very ideal candidate to the allogenic adoptive transfer 

therapy. It was also suggested to be potential to treat the H5N1 infection induced acute lung 

injury, which showed similar inflammatory cytokine profile to that of COVID-19 [9]. Up to 

now, the therapeutic effects of MSCs on COVID-19 have not been reported yet.  

Here, we will introduce a critically ill elder female patient in China infected with 2019 novel 

coronavirus. The characteristics of the vital signs, CT images, clinical laboratory profiles, and 

major immune cell changes will be investigated. The clinical outcome of hUCMSCs adoptive 

transfer therapy will be also discussed.  

 

Case Presentation 
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On January 27, 2020, a 65-year-old woman felt fatigue and fever with a body temperature of 

38.2oC, then cough with small amount of white bubble sputum. Considering that she had flown 

from Wuhan on January 21, 2020, she was immediately sent to the Longling People’s Hospital, 

and the throat swabs were collected. Then, antibiotics and phlegm reducing drugs were given 

for supportive treatment. On January 28, she had chest tightness with SPO2 of 81%, and blood 

pressure 160/91 mmHg. On the same day, the real-time RT-PCR result reported 2019 novel 

coronavirus positive, and X-ray examination showed ground glass opacity in the right lung. 

IFN-α inhalation treatment was performed. On January 29 morning, she felt chest tightness and 

more difficult to breathe, along with shortness of breath. In the afternoon, she was admitted to 

the infectious disease department of the Baoshan People’s Hospital (a tertiary hospital near 

Longling County) for better treatment. 

On January 29, the clinical laboratory examination showed that the white blood cell count 

was in normal range, but the neutrophil percentage was increased to 87.9%, along with the 

lymphocyte percentage decreased to 9.8%. According to the guideline for the diagnosis and 

treatment of 2019 novel coronavirus infected pneumonia (Trial 4th Edition), the patient was 

treated with antiviral therapy of lopinavir/ritonavir, IFN-α inhalation and oseltamivir 

(oseltamivir was withdrawn after once administration), and also intravenous injection of 

moxifloxacin, Xuebijing, methylprednisolone, and immunoglobulin. To reduce hypoxia and 

prevent respiratory muscle fatigue of the patient, the non-invasive mechanical ventilator was 

used under the advice and guidance of hospital specialist group.  

On January 30, the patient could breathe easily under the ventilator, along with normal body 

temperature but paroxysmal cough. Considering that she got a severe diarrhea from January 30 

night to January 31 morning, electrolyte replacement and rehydration were given for supportive 

treatment. In case of reducing the blood glucose level (postprandial glucose level around 9.6-

14.6 mM), insulin was given intramuscularly. On January 31, the diarrhea symptom reduced 

significantly, but the patient showed severe electrolyte disturbance. The white blood cell count 

increased to 12.16×109/L, among which the neutrophil percentage increased to 92.4%. The C-

reaction protein increased to 44.64mg/L, along with erythrocyte sedimentation rate increased 

to 88mm/h. Under the cooperation of multi-discipline team, the patient was diagnosed as 

critically ill type COVID-19 along with acute respiratory failure and acute diarrhea. Diabetes 
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and hypertension remained to be further determined. 

On February 1, the patient showed no diarrhea and no shortness of breath when stay calmly, 

but with paroxysmal cough and small amount of white sputum. The white blood cell count 

continuously increased to 13.92×109/L, among which the neutrophil percentage increased to 

95.1% and lymphocyte decreased to 2.9%. From February 1 evening to February 2 morning, 

the patient began to breathe fast with a respiratory rate of 35-44/min, which could not be 

improved by adjusting the parameter of the ventilator. The blood oxygen saturation was 

continuously lower than 86‒90%. Under the guidance of the COVID-19 specialist team, the 

patient was urgently transferred to the ICU, and invasive tracheal cannula was performed to 

decrease the respiratory distress. 

From February 2 to 4, the white blood cell count slightly decreased, among which the 

percentage of neutrophil increased to 82.2% and lymphocyte to 12.5% (both were still 

abnormal). In the early morning of February 4, the patient got a gastrorrhagia with a liquid 

amount around 230mL. Considering the low levels of red blood cell count and hemoglobin, 

anemia symptom was shown which might be caused by immune or inflammation related 

hemolysis. To modulate immune cell ratio, thymosin α1 was given from February 3. Although 

a blood transfusion was performed on February 4, the red blood cell count (2.76×1012/L) and 

hemoglobin concentration (92.00g/L) were still very low on February 5. On February 6, the 

serum bilirubin continuously increased, with the concentrations of DBil to 43.8μM and I-Bil to 

29.5μM, indicating liver injury possibility. The concentrations of CRP (82.69mg/L), PCT 

(0.102ng/mL), D-Dimer (4.76 μg/mL), and ProBNP (670.2pg/mL) were very high. Although 

the white cell count was in normal range (8.38×109/L), but the neutrophil percentage began to 

increase again to a very high level (92.4%). All these results indicated that the anti-

inflammatory effects of glucocorticoid, antiviral drugs and antibiotics might not work very well, 

and the gastrorrhagia was suspected to be caused by the side effects of glucocorticoid. 

On February 7, considering the severe organ injury caused by inflammatory response and 

side effects, the glucocorticoid and antiviral therapy were withdrawn under the advice and 

guidance of the specialist group. The hUCMSCs adoptive transfer therapy was proposed. On 

February 8, the physical condition of the patient was re-evaluated. It was confirmed that she 

was critically ill type COVID-19, with severe pneumonia (mixed type), acute respiratory 
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distress, multi-organ injury (liver, respiratory system, and blood), moderate anemia, 

hypertension, type 2 diabetes, electrolyte disturbance, immunosuppression, acute 

gastrointestinal bleeding, and other symptoms. The family member and patient agreed to try 

hUCMSCs adoptive transfer therapy. The therapeutic scheme was then discussed and approved 

by the ethics committee of the hospital and consent forms were signed by the family member 

before the therapy. 

 

Discussion 

As shown in Figure 1, the allogenic hUCMSCs produced under GMP condition were 

administrated intravenously for three times (5×107cells each time) on February 9, 12, and 15. 

During the therapy, antibiotics were given to prevent infection, and thymosin α1 was also given. 

After the first time adoptive transfer, no obvious side effects were observed, indicating it was 

well tolerated. As shown in Table 1, after the second administration, the serum bilirubin, CRP, 

and ALT/AST were gradually reduced, along with some other vital signs were also improved. 

The trachea cannula was also pulled off and the patient could ambulate on the ground from 

February 13 as well. As shown in Figure 2, after the second administration, the white blood cell 

count and neutrophil count decreased to the normal level, along with the lymphocyte count 

increased to normal level as well. More importantly, the counts of CD3+ T cell, CD4+ T cell, 

and CD8+ T cell were also remarkably increased to normal levels. It was also suggested that the 

immune modulating effects of thymosin α1 alone (From day 7 to day 12 in Figure 2) might be 

not very significant, indicating that hUCMSCs or combined with thymosin α1 could greatly 

reduce the inflammation response and help the recovery of antiviral immune cells and organs. 

Considering the characteristics of hUCMSCs, we speculated that they might homing to repair 

the injured tissues and neutralize the inflammatory cytokines (such as G-CSF and IL-6) by the 

expression of their receptors. 

As shown in Figure 3, by comparing the chest CT images taken on January 29 to February 

16 and February 21, it can be seen that the pneumonia was greatly relieved. On February 17, 

the patient was transferred out of ICU, and most of the vital signs and clinical laboratory indexes 

recovered to normal level. The throat swabs tests reported negative on both February 17 and 

February 19.  
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Conclusions 

As a conclusion, we proposed that the adoptive transfer therapy of hUCMSCs might be an ideal 

choice to be used or combined with other immune modulating agents. Although only one case 

was shown here, it would also be very important to inspire more similar clinical practice to treat 

such critically ill COVID-19 patients. 
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Figure 1. The major symptoms and treatment of the critically ill COVID-19 patient 
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Table 1. The major clinical laboratory characteristics of the patient 

 Normal 

range 

Days after disease onset 

3 6 8 10 12 13* 14 16* 17 19* 21 

Creatinine 

(μM) 
41-81 48 52.8 39.1 40.7  33.6 41.5 41.1 40.8 49.1  

Dbil (μM) 0-8 2.8 12.6 6.8 43.8 14.5 11 9.9 6.6 6.6 5.9  

Ibil (μM) 1.7-21 4.41 10.93 11.8 29.5 14.1 12.5 13.2 8.4 9.8 11.90  

Tbil (μM) ≤21 7.22 23.53 18.6 73.3 28.6 23.5 23.1 15 16.4 17.8  

Albumin 

(g/L) 
40-55 34 30.7 45.7 39.2 38.4 38.8 41.5 41.6 43.3 42.4  

ALT 

(U/L) 
7-40 25.3 21.1 18.2 22.7 25.3 37.1 53.5 45.4 37 25.7  

AST 

(U/L) 
13-35 30.3 21.9 19.4 20.6 23.8 38.3 45.8 31.7 26.1 19.9  

CRP 

(mg/L) 
0-3 69.68  34.61 82.69 22.63 33.2 35.58 27.9 11.93   

PCT 

(ng/mL) 
0-0.05 0.01 0.01 0.049 0.102  0.07 0.161 0.153 0.047   

D-dimer 

(μg/mL) 
0-0.5  2.63 2.28 4.76  2.23 2.08 2.56 2.01 2.16 1.34 

proBNP 

(pg/mL) 
0-325 4.012 151.7 629.9 670.2 373   153.1    

* Indicates the day of hUCMSCs therapy 
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Figure 2. The dynamic changes of the immune cell counts of the patient. The arrows indicate 

the day of hUCMSCs therapy. To the white blood cell (normal range 3.5‒9.5×109/L) and 

neutrophil (normal range 1.8‒6.3×109/L), the dash line indicates upper threshold. While to the 

lymphocyte (normal range 1.1‒3.2×109/L) and T cell subsets, the dash line indicates lower 

threshold.  
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Figure 3. The typical CT images of the lung. A1-A3) CT images on January 29 indicate that 

there are lesions and mass density increasing shadow in both left and right lung. The ground-

glass opacity, nonhomogeneous density, and air bronchus can be seen in the right lung. B1-B3) 

CT images on February 16 indicate the significant relief in both left and right lung. Only some 

Stripe shadow and small pieces of ground-glass opacity can be seen. C1-C3) CT images on 

February 21 indicate the further relief in both left and right lung. Most of the ground-glass 

opacity lightened, or even disappeared. 
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