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were compared between both groups. We assessed the benefit of CP by evaluating the survival rate, the 

improvement in laboratory parameters and the need for oxygen on discharge. 

Results: Out of 190 patients, 35.2% received CP transfusion. When compared to non-CP group, CP patients were 

more likely to require Mechanical Ventilation and oxygen during hospitalization (p=0.027), and to be discharged on 

oxygen (p=0.033). After transfusion, only WBC count and ferritin levels significantly increased (p=0.048 and 

p=0.022 respectively).As for survival rate, it was significantly lower in CP group than non-CP group (51% vs. 67%, 

p=0.024). Even in mild diseased patients, survival rate of CP individuals was also significantly less than non-CP 

individuals (p=0.004). In addition, level of LDH (p=0.001) and ferritin (p=0.001) post transfusion were found to be 

higher in deceased patients. 

Conclusion: Our study failed to prove that Convalescent Plasma is effective in the treatment of COVID-19 patients. 

Our findings require further research. 

Keywords: Convalescent plasma; hyperimmune plasma; neutralizing antibody COVID-19; SARS-

CoV-2; Lebanon

Abbreviation: 

CP: Convalescent plasma 

CRP: C-reactive protein 

FDA: Food and Drug Administration  

FiO2: Inspiratory oxygen fraction 

ICU: Intensive Care Unit  

LDH: Lactate Dehydrogenase 

MERS: Middle East Respiratory Syn-

drome MV: Mechanical Ventilation 

NIV: Non-Invasive Ventilation 

PaO2: Arterial oxygen pressure 

RT-PCR: Reverse transcription polymerase chain reaction SARS-

CoV-1: Severe Acute Respiratory Syndrome Corona virus 1 

SARS-CoV-2: Severe Acute Respiratory Syndrome Corona virus 

2 WBC: White Blood Cells 

1. Introduction 

Corona virus infectious disease 2019 (COVID-19) has put the world in a pandemic mode for more than a year and a 

half. As of 24
th

 of June 2021, multiple vaccines were approved for usage and 22.4% of the world population had 

already received at least one dose of the COVID-19 vaccine [1]. Unfortunately, there is still no specific therapeutic 

agent available and current treatment consists of supportive care, and critical care when needed [2]. Furthermore, 
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many treatment strategies are being evaluated to identify the potential effective drug or combination of drugs against 

the disease. Particularly, convalescent plasma (CP), also called hyperimmune plasma, has been the subject of 

increasing attention as it is showing promising results [2]. 

 

Hyperimmune plasma involves collecting plasma from a recently recovered patient to passively transfer 

instantaneous immunity to an infected patient. Throughout the years, it has proved its efficacy in the treatment of 

various infections [3], including Severe Acute Respiratory syndrome (SARS) [4] and Middle Eastern Respiratory 

Syndrome (MERS) [5] outbreaks. In fact, it is well documented that neutralizing antibodies provided by CP could 

bind to many antigens on the surface of the virus preventing cellular entry and reducing infectivity [6,7]. Other 

proposed mechanisms that play an important role in prophylaxis and recovery include antibody-dependent cellular 

toxicity as well as non-immune mechanisms such as complements activation and cytokines [6,7].Moreover, two to 

three weeks after COVID-19 infection, majority of recovered patients develop antibodies against Severe acute 

respiratory syndrome corona virus 2 (SARS-CoV-2) proteins, which could provide immunity against the virus for 

several months[8], and these antibodies constitute the basis of COVID-19 CP therapy. 

 

Many studies proved that CP administration in COVID-19 patients could improve their clinical outcome, laboratory 

markers and survival rate [9–11], while others demonstrated neither clinical improvement nor amelioration of 

laboratory parameters, nor a reduction in mortality rate [12–14]. In addition, some scholars could not draw 

conclusive results regarding the efficacy of CP application [15,16]. In the presence of such conflicting findings, the 

Food and Drug Administration (FDA) still considers CP as an investigational product for COVID-19 treatment [17]. 

Therefore, in this study, we aimed to determine the efficacy of CP in the treatment of Lebanese COVID-19 patients 

by evaluating whether CP administration is associated with a better clinical outcome, an improvement in laboratory 

markers and/or an increase in survival rate. 

 

2. Methods 

2.1 Study design and population 

This study was conducted retrospectively at Lebanese Hospital Geitaoui-University Medical Center, between 1
st
 of 

December 2020 and 1
st
 of March 2021. All enrolled patients identified from the hospital electronic database were 

above 18 years old and were confirmed to be COVID-19 positive by a reverse transcription polymerase chain 

reaction (RT-PCR) of a nasopharyngeal sample. Participants were separated into two groups: CP group who 

received CP treatment and non-CP group who represented the control one. Based on CURB 65 score [18], we 

classified patients according to disease severity at admission to three categories: mild, moderate and severe cases. 

Since we wanted to test the effect of CP on all categories of patients, all participants were hospitalized and admitted 

to regular floor or ICU. 

 

2.2 Data collection 

We retrieved from patients’ electronic medical records demographic data (age and gender), underlying 

comorbidities, symptoms at admission, laboratory values before and after transfusion (White Blood Cell (WBC) 
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count, lymphocyte count, D-Dimer, Lactate Dehydrogenase (LDH) and Ferritin), and need for oxygen upon 

discharge. We also reported the following variables: need for regular floor, ICU, oxygen, non-invasive ventilation 

(NIV), or mechanical ventilation (MV) during hospital stay. The main criteria used to evaluate the efficacy of CP 

were the increase in survival rate, the improvement in laboratory parameters and the need for oxygen on discharge. 

 

2.3 Ethical considerations 

According to the principles of the Declaration of Helsinki (7
th

 revision), this retrospective work was waived the need 

for ethical approval and informed consent; instead, access letter to patients’ medical files was received. 

2.4 Statistical analysis 

We reported categorical data as frequencies or percentages, while continuous variables were represented as Mean ± 

SD and median. We also calculated mortality rate, time from onset of symptoms till diagnosis, time from onset of 

symptoms till admission, time from onset of symptoms till transfusion, time from admission till transfusion and 

length of stay in the hospital. Furthermore, as the data was non-parametric according to Shapiro-Wilk test of 

normality, we compared between CP and non-CP groups using Mann-Whitney U test for continuous variables and 

Chi-squared test for categorical variables. We also performed Wilcoxon signed rank test to compare laboratory 

values before and after transfusion. Statistical analysis was performed using Statistical Package for the Social 

Sciences (SPSS) Version 22 and p-value < 0.005 was considered statistically significant. 

 

3. Results 

3.1 General characteristics of enrolled participants 

In total, 190 patients with COVID-19 were included in this study. Only 67 (35.2%) participants received CP. 

General Characteristics of this cohort are reported in Table 1. The mean age among all patients was 66.98 ± 16.40 

years and 66.3% were men. The leading underlying chronic disease was hypertension (60.0%) followed by diabetes 

(41.6%) and cardiac diseases (31.1%). Patients’ demographic characteristics and co morbidities were not 

significantly different between CP and non-CP groups. In addition, mortality rate in our population reached 38.5%. 

 

Table 1: Comparison of demographic characteristics, medical history, clinical characteristics, laboratory and 

respiratory parameters between CP and non-CP groups 

 
Total  

(N=190) 

CP group  

(N=67) 

Non-CP group (N = 

123) 

p-

value 

Demographic Characteristics 

Gender 

Male 
126 47 79 

0.409 
66.3% 70.1% 64.2% 

Female 
64 20 44 

33.7% 29.9% 35.8% 

Age 

Mean (SD) 66.98 (16.40) 67.52 (15.92) 66.68 (16.71) 

0.666 Median 67.00 69.00 67.00 

Min - Max 21.00 - 95.00 27.00 - 90.00 21.00 - 95.00 

Medical History 
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Diabetes 

No 
111 37 74 

0.509 
58.4% 55.2% 60.2% 

Yes 
79 30 49 

41.6% 44.8% 39.8% 

Hypertension 

No 
76 24 52 

0.385 
40.0% 35.8% 42.3% 

Yes 
114 43 71 

60.0% 64.2% 57.7% 

Cardiac 

No 
131 45 86 

0.695 
68.9% 67.2% 69.9% 

Yes 
59 22 37 

31.1% 32.8% 30.1% 

Kidney 

No 
169 56 113 

0.082 
88.9% 83.6% 91.9% 

Yes 
21 11 10 

11.1% 16.4% 8.1% 

Pulmonary 

No 
181 64 117 

0.901 
95.3% 95.5% 95.1% 

Yes 
9 3 6 

4.7% 4.5% 4.9% 

Cancer 

No 
177 60 117 

0.146 
93.2% 89.6% 95.1% 

Yes 
13 7 6 

6.8% 10.4% 4.9% 

Symptoms 

Dyspnea 

No 
46 11 35 

0.064 
24.2% 16.4% 28.5% 

Yes 
144 56 88 

75.8% 83.6% 71.5% 

Cough 

No 
87 24 63 

0.042 
45.8% 35.8% 51.2% 

Yes 
103 43 60 

54.2% 64.2% 48.8% 

Fever 

No 
134 43 91 

0.157 
70.5% 64.2% 74.0% 

Yes 
56 24 32 

29.5% 35.8% 26.0% 

Disease severity 

Disease Severity at 

Admission 

Low Risk/outpatient 
71 20 51 

0.009 39.0% 30.3% 44.0% 

Hospitalizedvs. 81 28 53 
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Supervised outpatient 44.5% 42.4% 45.7% 

Severe 
30 18 12 

16.5% 27.3% 10.3% 

Hospitalization 

Regular Floor 

No 
67 29 38 

0.088 
35.3% 43.3% 30.9% 

Yes 
123 38 85 

64.7% 56.7% 69.1% 

ICU 

No 
97 26 71 

0.013 
51.1% 38.8% 57.7% 

Yes 
93 41 52 

48.9% 61.2% 42.3% 

Respiratory parameters 

Oxygen 

No 
74 19 55 

0.027 
38.9% 28.4% 44.7% 

Yes 
116 48 68 

61.1% 71.6% 55.3% 

NIV 

No 
151 51 100 

0.398 
79.5% 76.1% 81.3% 

Yes 
39 16 23 

20.5% 23.9% 18.7% 

MV 

No 
132 39 93 

0.013 
69.5% 58.2% 75.6% 

Yes 
58 28 30 

30.5% 41.8% 24.4% 

PaO2/Fio2 

Mean (SD) 166.21 (122.13) 136.44 (107.72) 189.85 (129.13) 

0.045 Median 120.00 96.00 131.00 

Min - Max 51.00 - 440.00 51.00 - 400.00 58.00 - 440.00 

Laboratory parameters 

WBC Count (x-109cell/L) 

Mean (SD) 9669.42(11515.99) 10485.07(17595.42) 9221.48 (6050.48) 

0.393 Median 7400.00 6300.00 7900.00 

Min - Max 500.00 - 145000.00 500.00 - 145000.00 800.00 - 34700.00 

LDH(U/L) 

Mean (SD) 512.74(293.73) 540.44(308.02) 496.71(285.29) 

0.626 Median 438.50 421.00 438.50 

Min - Max 49.00 - 2415.00 49.00 - 1345.00 105.00 - 2415.00 

Ferritin (µg/L) 

Mean (SD) 772.71(1098.13) 1131.05(1480.71) 541.37(671.38) 

<0.001 Median 406.00 606.00 319.00 

Min - Max 0.05 - 9964.00 0.12 - 9964.00 0.05 - 2000.00 

D-dimers (ng/ml) 

Mean (SD) 876.88(1587.00) 1047.01(1815.25) 764.30(1419.10) 

0.703 Median 266.00 244.00 288.50 

Min - Max 0.23 - 5250.00 0.23 - 5250.00 0.28 - 5250.00 
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Lymphocytes count 

(lymphocyte/mcL) 

Mean (SD) 1024.54 (9478.67) 1145.88 (1277.06) 955.35 (691.16) 

1.664 Median 768.00 790.00 738.50 

Min - Max 220.0 - 10150.0 220.0 - 10150.0 294.0 - 3636.0 

Clinical outcome on discharge 

Discharge on Oxygen 

No 
108 29 79 

0.033 
93.1% 85.3% 96.3% 

Yes 
8 5 3 

6.9% 14.7% 3.7% 

 

Data are expressed as mean (SD) and median with range or frequency with percentage. Total counts are presented 

for each cell. Comparisons between CP and non-CP groups have been performed by non-parametric tests: Mann-

Whitney U test for continuous variable and Chi-square test for categorical variables. p<0.005 was considered 

statistically significant. For abbreviations: CP group: Convalescent Plasma group; ICU: intensive care unit; LDH: 

Lactate Dehydrogenase; MV: Mechanical Ventilation; NIV: Non-invasive Ventilation; Non-CP group: non-

convalescent plasma group; WBC: White Blood Cell. 

 

3.2 Comparison of clinical, laboratory and respiratory characteristics between CP and non-CP groups 

Among all participants, the most common reported symptom was dyspnea (75.8%). Particularly, CP patients were 

more likely to experience cough (p=0.042). Furthermore, 44.5% of the total participants had moderate illness. When 

compared to non-CP patients, CP individuals were more likely to have severe COVID-19 pneumonia (p=0.009) and 

to require ICU admission (p=0.013).Besides, 30.3% of patients with mild illness received CP transfusion (Table 1). 

 

The mean time between symptoms onset to diagnosis and the mean time between symptoms onset to admission were 

2.70±4.05 (range:- 0-36 days) and 5.70 ± 6.10 days (range, 0-45days) respectively. Moreover, the mean time from 

symptoms onset to CP transfusion and the mean time from admission to CP transfusion were 7.21 ± 4.45 (range:- 0-

21 days) and 3.06 ± 2.42 (range:- 0-13 days) days respectively. The median length of stay in the hospital (regular 

floor or ICU) was 10 days (range, 1-50 days). There were no significant differences in previously mentioned time 

intervals between CP and non-CP groups. (Figure 1) 
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Figure 1: Comparison of time intervals in days between CP and non-CP groups. 

Data are expressed as mean. Comparisons between CP and non-CP grosups have been performed by non-parametric 

Mann-Whitney U test. p<0.005 was considered statistically significant. For abbreviations: CP group: convalescent 

Plasma group; Non-CP group: non-convalescent Plasma group. 

 

As for respiratory parameters, out of 190 patients, 61.1% required oxygen therapy, 20.5% needed NIV, and 30.5% 

were mechanically ventilated. Compared to non-CP group, CP group had a significantly higher need for MV 

(p=0.0013) and oxygen during hospitalization (p=0.027).In addition, at admission, CP group had a significantly 

lower PaO2/FiO2 ratio than non-CP group (p=0.045). There were no significant differences between the two groups 

laboratory values at admission except for ferritin, which was significantly higher in CP group (p<0.001). (Table 1) 

 

3.3 Effect of CP transfusion on the need for oxygen at discharge 

Only 6.9% of all patients were discharged on oxygen and CP individuals were the ones to more likely require 

oxygen on discharge (p=0.033). (Table 1) When distributed according to CURB-65, CP patients in the mild category 

were more likely to need oxygen upon discharge (p=0.001) if compared to non-CP individuals. Only 1 patient who 

received CP in the severe category was discharged on oxygen. There was no significant difference between both 

groups in the moderate disease category. (Figure 2) 

 

 

 

 

Days from symptoms onset to diagnosis

Days from symptoms onset to admission

Days from symptoms onset to transfusion

Days from admission to transfusion

Days from admission to discharge

2.98

5.82

7.21

3.06

12.48

2.54

5.63

12.41

2.7

5.7

12.43

Total Non-CP group CP group

p=0.416

p=0.265

p=0.208
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Figure 2: Comparison of the percentage of patients discharged on oxygen between CP and Non-CP groups in each 

category of disease severity. 

Data are expressed as mean. Comparisons between CP and non-CP groups have been performed by non-parametric 

Chi-square test. p<0.005 was considered statistically significant with ***p≤0.001. For abbreviations: CP group: 

convalescent plasma group; non-CP group: non-convalescent plasma group. 

 

3.4 Effect of CP transfusion on laboratory markers 

Among CP patients, the median level of WBC count significantly increased after transfusion (8400 x 10
9
 cell/L vs. 

6400 x 10
9
 cell/Lp=0.048) but without reaching clinical significance. The median level of LDH and lymphocyte 

counts increased after transfusion, while D-dimer levels decreased, however, these variations did not achieve any 

statistical significance. As for Ferritin, after receiving CP transfusion, CP participants had statistically and clinically 

significant higher levels (802 µg/L vs. 790 µg/Lp=0.022). (Table 2) 

 

 

 

 

0.00%

4.00%

8.00%

12.00%

16.00%

20.00%

24.00%

28.00%

32.00%

36.00%

40.00%

Low Risk/outpatient  Hospitalized vs.
Supervised
outpatient

 Severe

30.80%

0.00%

16.70%

0.00%

3.80%

0.00%

6.70%

2.40%

9.10%

Discharge on oxygen

CP group

Non-CP group

Total

***



Arch Microbiol Immunology 2021; 5 (3): 292-309  DOI: 10.26502/ami.93650063 

 

 

Archives of Microbiology & Immunology          Vol. 5 No. 3 - September 2021. 301 

Table 2: Comparison of laboratory markers at admission and 24 hours post transfusion. Data are expressed as mean 

(SD) and median with range. 

Population: Patients who received Plasma (N = 67) 

    Upon admission 24hours after transfusion p-value 

WBC count(x 10
9
 cell/L) 

Mean (SD) 10485.07 (17595.42) 11454.15 (17737.49) 

0.048 Median 6300.00 8400.00 

Min - Max 500.00 - 145000.00 828.00 - 148400.00 

LDH (U/L) 

Mean (SD) 540.44 (308.02) 871.19 (1544.75) 

0.140 Median 421.00 528.00 

Min - Max 49.00 - 1345.00 84.00 - 10280.00 

Ferritin (µg/L) 

Mean (SD) 1131.05 (1480.71) 1228.60 (854.84) 

0.022 Median 606.00 1266.00 

Min - Max 0.12 - 9964.00 81.00 - 5000.00 

D-dimers (ng/ml) 

Mean (SD) 1047.01 (1815.25) 685.45 (1565.96) 

0.127 Median 244.00 4.14 

Min - Max 0.23 - 5250.00 0.04 - 5250.00 

Lymphocytes count  (lymphocyte/mcL) 

Mean (SD) 1145.88 (1277.06) 964.84 (683.57) 

0.255 Median 790.00 802.00 

Min - Max 222.0 - 10150.0 120.0 - 4400.0 

 

Comparisons between laboratory values have been performed by Wilcoxon signed-rank test. p<0.005 was 

considered statistically significant. For abbreviations: LDH: Lactate Dehydrogenase; WBC: white blood cell. 

 

3.5 Effect of CP transfusion on survival rate 

Survival rate in CP group reached 51% which was significantly lower than non-CP group (67%, p=0.024). Vice 

versa, mortality rate was significantly higher among CP group. (Figure 3) When distributed according to disease 

severity, survival rate of CP patients in mild category was 65% which was also significantly lower than non-CP 

individuals (p=0.004). As for the moderate and severe category, survival rates were lower in CP group but 

differences between both groups were not statistically significant. (Table 3) Among individuals who received CP, 

the time from symptoms onset till transfusion and the time from admission till transfusion did not significantly vary 

between deceased and alive patients. When separated into two subgroups (early CP transfusion received after 7 days 

or less of symptoms onset and late CP transfusion received after more than 7 days of symptoms onset), we found 

that 56.8% of patients who received early plasma survived, whereas 43.3% of late CP transfusion subgroup 

survived. However, this difference was not statistically significant. (Table 4) In addition, significant mean 
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differences between deceased and alive patients were identified for LDH (p=0.001) and ferritin (p=0.001) levels 

post- transfusion. Both of them were higher in deceased patients. (Table 4) 

 

Figure 3: Comparison of survival and death rates between CP and non-CP groups. 

Data are expressed as percentage. Comparisons between CP and non-CP groups have been performed by non-

parametric Chi-square test. p<0.005 was considered statistically significant. For abbreviations: CP group: 

convalescent plasma group; Non-CP group: non-convalescent plasma group. 

 

Table 3: Comparison of survival and death rates between CP and Non-CP groups in each category of disease 

severity. 

Disease Severity At Admission 
Total 

 (N=190) 

CP group 

(N=67) 

Non-CP group 

(N=123) 
p-value 

Low Risk/out 

patient 

Death 
10 7 3 

0.004 
14.1% 35.0% 5.9% 

Alive 
61 13 48 

85.9% 65.0% 94.1% 

Hospitalized vs. 

Supervised 

outpatient 

Death 
40 13 27 

0.699 
49.4% 46.4% 50.9% 

Alive 
41 15 26 

50.6% 53.6% 49.1% 

Severe 

Death 
19 12 7 

0.643 
63.3% 66.7% 58.3% 

Alive 
11 6 5 

36.7% 33.3% 41.7% 

51%49%

CP GROUP

Survival rate Death rate

67%

33%

NON-CP GROUP

Survival rate Death rate

P=0.024N=67 N=123
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Data are expressed as frequency and percentage. Comparisons between CP and non-CP groups have been 

performed by Chi-square test. p<0.005 was considered statistically significant. For abbreviations: CP 

group: convalescent plasma group; non-CP group: non convalescent Plasma group. 

 

Table 4. Comparison of time intervals in days and laboratory markers post transfusion in deceased and alive patient 

among CP group. 

CP group (N = 67) 

  N Mean SD p-value 

Days from symptoms onset to transfusion 

Death 33 8.1 4.0 

0.058 Alive 34 6.4 4.7 

Total 67 7.2 4.5 

Days from admission to transfusion 

Death 33 2.7 1.7 

0.700 Alive 34 3.4 2.9 

Total 67 3.1 2.4 

WBC count (post transfusion) 

Death 33 14697.8 24708.8 

0.086 Alive 34 8305.9 4059.5 

Total 67 11454.1 17737.5 

LDH (post transfusion) 

Death 32 1253.9 2102.5 

0.001 Alive 31 476.1 214.7 

Total 63 871.2 1544.7 

Ferritin (post transfusion) 

Death 26 1476.5 640.8 

0.001 Alive 27 989.9 972.7 

Total 53 1228.6 854.8 

D-dimer (post transfusion) 

Death 13 585.2 1538.4 

0.912 Alive 20 750.6 1619.8 

Total 33 685.5 1566.0 

Lymphocytes count (post transfusion) 

Death 31 956.9 882.2 

0.928 Alive 31 972.8 414.5 

Total 62 964.8 683.6 

 

Data are expressed as frequency and mean with SD. Comparisons between mean shave been performed by Mann-

Whitney U test. p<0.005 was considered statistically significant. For abbreviations: LDH: Lactate Dehydrogenase; 

WBC: White Blood Cell; CP group: convalescent plasma group. 
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4. Discussion 

Standard treatment for COVID-19 is presently lacking and many repurposed new therapeutic agents, including CP 

therapy, are still under investigation. In this study, we sought to evaluate the efficacy of CP transfusion in patients 

with mild, moderate and severe COVID-19 illness. We retrospectively examined 190 COVID-19 infected patients of 

whom 35.2% received a CP transfusion. The mean time from symptoms onset to CP transfusion and the mean time 

from admission to CP transfusion were around 7 days and 3 days respectively with no significant difference in 

survival rate between early and late transfusion. Furthermore, there was no statistically significant difference in the 

duration of hospitalization between both groups. We identified that CP patients were more likely to be discharged on 

oxygen. In addition, the mortality rate reported in CP group was significantly higher than non-CP group. Although 

not clinically significant, we observed a statistically relevant rise in WBC count after post transfusion associated 

with a non-significant elevation in lymphocyte counts. Regarding ferritin, it had significantly further increased after 

transfusion accompanied by a non-statistical upward trend in LDH level post transfusion. 

 

4.1 Comparison with other studies 

In contrast to our findings, a large observational cohort study of 35,000 patients with COVID-19 demonstrated a 

reduced 7 days and 30days mortality in individuals who received CP [19]. In addition, an aggregate of various 

randomized controlled trials, matched-control, case series and case reports studies found a 57% decrease in death 

rate among CP patients [20]. Salazar et al, in his prospective propensity matched study, also reported a significantly 

lower mortality rate at day 28 in CP group particularly when transfusion was received within 72 hours of admission 

[21]. In addition, an Indian multi centric retrospective research on 1079 patients found that the decrease in mortality 

rate among CP group was significantly noticed among patients admitted to the ICU, with underlying chronic 

diseases, as well as female individuals and participants of increased age, particularly above 60 years [22]. As for 

clinical outcomes, many scholars reported improvement in clinical symptoms among CP patients, including two 

Chinese studies respectively realized on5 critically ill patients [23]and 1568 patients with severe or critical illness 

from whom 138 patients received CP [24]. Altuntas et al proved as well that CP could also shorten the duration of 

ICU stay and reduce the need for MV and vasopressors [25]. In contrast to our findings where CP group was more 

likely to be discharged on oxygen, symptomatic recovery after CP transfusion was also associated with an increase 

in oxygen saturation [26,27]. Regarding laboratory markers, a Mexican study conducted retrospectively on 8 

patients with severe respiratory failure identified a decrease in C-reactive protein (CRP), LDH, procalcitonin, 

cardiac tropon in I and Brain Natriuretic Peptide (BNP) [28]. Duan et al additionally reported an increase in 

lymphocyte counts after transfusion [27]. Concerning viral clearance which underlines the neutralizing effect of CP, 

the PLACID trial conducted in India, and an early terminated RCT in China, both showed an early and higher rate of 

negative PCR conversion among CP patients [12,29]. Even in patients with prolonged SARS-CoV-2 positivity, CP 

therapy was able to eliminate virus and reduce the duration of hospitalization [30]. 

 

In accordance with our results, a study conducted in Abu Dhabi on 110 critically ill patients found that CP was not 

associated with time to clinical improvement. In this same study, mortality rate, ICU admission, and duration of 

hospitalization and MV did not statistically vary between CP and non-CP groups [13]. Another retrospective cohort 
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realized in Qatar on severe COVID-19 patients revealed no statistical differences in both groups regarding 

respiratory support status, mortality and viral clearance within 28 days of follow-up [31].Furthermore, the PLACID 

trial, conducted on moderate COVID-19 patients, demonstrated no significant differences in inflammatory markers 

such as ferritin, LDH, D-dimers and CRP between both groups [29]. This same trial reported a significant clinical 

improvement after transfusion accompanied by a negative PCR test at day 7 after enrollment, but, no reduction in 

mortality or progression to severe disease was seen in CP group compared to non-CP group [29]. Moreover, recently 

published Cochrane reviews reported uncertainties regarding the effectiveness of CP transfusion [32,33], while a 

meta-analyses found no significant effect of CP on mortality and clinical outcome [14]. 

 

4.2 Possible causes for lack of clinical benefits 

Various causes could possibly explain the apparent lack of clinical benefit of CP in our study. First, sample size in 

both groups was not balanced (67 CP patients vs. 123 non-CP patients). Besides, enrolled individuals were 

heterogeneous with regard to their age (range:- 21-95 years), underlying co morbidities, duration of symptoms 

(range, 0-45 days), and severity of illness. In attempt to reduce this heterogeneity, our analysis took into 

consideration severity of COVID-19 and categorized patients according to CURB-65. (Table 3) Despite that, 

mortality rate was still significantly lower among mild diseased non-CP patients and no statistical differences in 

death rate in CP and non-CP patients was seen in moderate and severe categories. These latter findings could be 

explained by the fact that patients with moderate to severe COVID-19 illness have higher inflammatory state that 

neutralizing antibodies might not be able to overcome it. Indeed, levels of LDH and ferritin after transfusion in CP 

patients were both significantly higher in deceased patients than alive ones. (Table 4) Second, we were not in control 

of the selection process for plasma donor’s and we were neither able to measure nor evaluate the nature of 

antibodies present in CP units. And since high level of neutralizing immunoglobulin is a prerequisite for 

effectiveness[34], we suggest that plasma units in our study might have inadequate levels of SARS-CoV-2 

neutralizing antibody titers. Third, timing of CP administration varied in our sample (range 0-21 days from 

symptoms onset and 0-13 days from admission). It is true that till date there is no specific timing for CP 

administration, however, studies proved that early administration within 72 hours of admission could improve 

survival rate[21] and higher rates of MV was reported when CP administered after 20 days of onset of symptoms 

[25]. Nonetheless, when we took into account the time of CP administration in our analysis of CP patients, it had no 

statistically significant effect on mortality and early transfusion was not significantly associated with better survival 

rate. (Table 4) Fourth, patients in both groups were receiving non standardized supportive care, this might have 

affected our findings as some treatment might antagonize the effect of CP or influence the course of the disease. 

Fifth, missing data in certain inflammatory markers post transfusion might have concealed the proof of an 

improvement in laboratory parameters. 

 

4.3 Limitations 

There are several limitations to our present study. First, the retrospective mono centric nature of the research and the 

small number of enrolled participants both limited the ability to generalize our results and to settle the differences 

between conflicting findings in the current literature regarding the benefit of CP. Second, we were unable to report 
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CP procurement methodology and transfusion related adverse events. Third, CP was administered empirically by 

physicians. Fourth, the level of neutralizing antibodies was not determined neither in donors’ plasma nor in CP 

individuals due to lack of tests in Lebanon during the time of the study. Fifth, given the lack of unified management 

protocol for this illness in Lebanon and around the world, our findings should be interpreted with caution. 

 

4.4 Perspectives and Recommendations 

To our knowledge, this is the first study in Lebanon that evaluates the efficacy of CP therapy. Our findings are of 

clinical importance and provide useful insight for physician regarding CP administration. This study added more 

data to the existing literature regarding the benefits of CP in COVID-19 treatment. Our research also addresses the 

impact of CP usage in mild to moderate COVID-19 pneumonia. Due to previously mentioned limitations, further 

research through randomized double-blind trials with proper measurement of neutralizing antibodies in donors’ 

plasma and receivers are warranted to better assess the potential therapeutic role of CP transfusion and evaluate its 

safety in COVID-19 patients. Future research should focus on the appropriate dosage and time for CP transfusion, as 

well as its specific underlying mechanism of action. Administration of CP in mild to moderate COVID-19 cases 

merits to be studied also. 

 

5. Conclusion 

In conclusion, in this retrospective cohort study of 190 patients with COVID-19, CP transfusion was not associated 

with therapeutic benefits. However, our study limitations might have underpowered the efficacy of CP, hence, more 

research are required to address this matter. 
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