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ABSTRACT
Objective: Despite vaccine and drug studies, convalescent plasma (CP) therapy remains an alternative treatment for coronavirus 
disease 2019 (COVID-19). In this study, we aimed to reveal the efficacy of CP therapy on mortality and the factors affecting 
it for the patients diagnosed with COVID-19 and acute respiratory distress syndrome (ARDS) which were followed in our 
intensive care unit (ICU).
Material and Method: The data (demographic characteristics, the amount of CP used, PaO2/FiO2, leukocyte, neutrophil, 
lymphocyte, D-Dimer, C-reactive protein (CRP), procalcitonin, ferritin values, and the clinical findings) of the patients who 
were hospitalized in the ICU with the diagnosis of COVID-19 and received CP treatment between 20 March and 20 October 
2020 were analyzed retrospectively. Data of deceased patients (n=29) and survivors (n=50) were compared with each other and 
logistic regression analysis was performed to investigate the relationship with mortality.
Results: 79 patients who received 166 units of CP therapy after a mean of 13.45±3.6 days symptom onset, were identified. 96.2% 
of the patients had at least one concomitant disease. Mortality was observed in 29 (36.7%) of the patients. Mortality (5.1%) 
was less common in those receiving CP therapy within the first 14 days after the onset of symptoms. Patient age (p=0.041), 
neutrophil/lymphocyte ratio (p=0.004), CRP values (p=0.002), the number of comorbidities (p<0.001), PaO2/FiO2 ratio before 
CP (p=0.005), and the period when CP was first infused from symptom onset (p<0.001) had a statistically significant effect on 
mortality. 
Conclusion: CP can be safely used to treat COVID-19. However, its positive effect is less observed in patients with the advanced 
stage of the disease, progressive deterioration of oxygenation, and a high number of comorbidities. For this reason, starting CP 
treatment at an early stage may increase its effectiveness. 
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INTRODUCTION
As of December 2019, coronavirus disease 2019 
(COVID-19) has spread all around the world, affecting 
millions of people and drawing attention to its high 
mortality. In this context, passive immunization practices, 
which have historical importance, have come to the fore 
again. Immune plasma therapy is a treatment method 
based on the transfusion of plasma obtained from donors 
who have recovered from COVID-19 disease and have 
no viral load. The terms "convalescent plasma (CP)" 
or "hyperimmune plasma" can also be used instead of 
immune plasma. 

Immune plasma therapy has also been used in previous 
outbreaks of influenza virus A (H1N1), Ebola virus, SARS-
CoV (Severe Acute Respiratory Syndrome Coronavirus), 
and MERS-CoV (Middle East Respiratory Syndrome 
Coronavirus) (1-3). The first randomized study on the 
use of convalescent plasma in COVID-19 patients was 
conducted in China (4). The study reported that there was 
no difference between mortality and hospital discharge 
rates at the end of 28 days, but a significant decrease in 
viral load occurred within 72 hours in the group treated 
with convalescent plasma.
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The US Food and Drug Administration (FDA) had 
approved the use of convalescent plasma therapy in 
patients with severe or life-threatening COVID-19 
during the initial period of the pandemic but 
subsequently limited CP therapy to hospitalized and 
early-stage disease patients (5). A recent systematic 
review and meta-analysis showed that convalescent 
plasma treatment was not significantly associated with 
a decrease in all-cause mortality (6). Since the level of 
evidence of the studies is low to moderate, more studies 
are needed on this subject. 

In this study, we aimed to reveal the efficacy of 
convalescent plasma therapy, which we used in patients 
with COVID-19 infection who developed acute 
respiratory distress syndrome (ARDS) followed in our 
intensive care unit (ICU), on mortality and the factors 
affecting it. 

MATERIAL AND METHOD
Ethical approval was obtained from the University of Health 
Sciences Hamidiye Clinical Researches Ethics Committee 
(Date: 27.02.2020, Decision No: 2020.02.27-17). All 
procedures were carried out in accordance with the ethical 
rules and the principles of the Declaration of Helsinki. 

Data including patients’ age, clinical, biochemical 
parameters were extracted from the institutional database. 
The data (demographic characteristics, amount of CP 
used, PaO2/FiO2, leukocyte, neutrophil, lymphocyte, 
D-Dimer, C-reactive protein (CRP), procalcitonin, 
ferritin values, and clinical findings) of 79 patients who 
were hospitalized in the Level 3 Anesthesiology and 
Reanimation ICU between 20 March and 20 October 
2020 with the diagnosis of COVID-19 and received CP 
treatment were analyzed retrospectively. Laboratory data 
before and 48 hours after CP transfusion were used in the 
study. Initial transfusion data were based on patients who 
had more than one transfusion.

Patients with COVID-19 pneumonia between the 
ages of 18 and 90 who were hospitalized in the Sultan 
2. Abdulhamid Han Training and Research Hospital 
COVID-19 ICU and were diagnosed with COVID-19 
by polymerase chain reaction (PCR) were included in 
the study. Patients who were pregnant or breastfeeding, 
had immunoglobulin allergy, had a low IgA titer (<70 
mg/dl), were diagnosed as immunodeficiency, and had 
undergone chemotherapy for the last 6 months were 
excluded from the study. 

Donor assessments were carried out in compliance with 
the Republic of Turkey, Ministry of Health, and Donor 
Eligibility Criteria for COVID-19 Convalescent Plasma 
(7). The criteria were as follows: evidence of COVID-19 
documented by a laboratory or serology test; resolution 

of symptoms at least 14 days and maximum 3 months 
before donation and at least 2 negative PCR test results 
for COVID-19 or have passed 28 days after clinical 
improvement. As of May 2020, donors' neutralizing 
antibody (anti-spike IgG) levels were routinely measured 
whose neutralizing titer was higher than 1/80 were 
accepted as immune plasma donors. All of the CPs 
used were obtained by the apheresis method. CPs were 
processed for pathogen inactivation after collection and 
then frozen in 200 ml (1 unit) packages. Informed consent 
was obtained from both the donor and the patients. An 
ABO compatible CP request was made for all patients 
hospitalized in the intensive care unit due to COVID-19 
pneumonia, with a PaO2/FiO2 ratio < 180, and without 
pregnancy or selective IgA deficiency. However, due to 
the shortage of supply in some blood groups, not every 
CP request could be met. The standard dose used for each 
patient was calculated as 3-4 ml/kg and was used at doses 
of 200 or 400 milliliters per day with intervals of 24-48 
hours. In total, a maximum of 4 doses (800 milliliters) 
was used for one patient. The decision regarding the 
total dose given to the patient was made by considering 
the patient's clinical status and oxygen needs, and CP 
treatment was repeated in patients with no decrease in 
oxygen needs (PaO2/FiO2 ratio > 180). 

Statistical analyses were performed using IBM SPSS 
Statistics 26 software (IBM Corp., Armonk, NY). 
Descriptive statistics of the variables (frequency, 
percentage, mean, standard deviation, minimum, 
maximum) were calculated. The effects of age and 
gender, WBC, neutrophil/lymphocyte ratio, ferritin, 
CRP, procalcitonin, and D-Dimer variables on mortality 
were measured by logistic regression analysis. Wilcoxon 
test was used to determine the difference between the 
parameters measured before and after CP transfusion. All 
analyzes were evaluated at the 95% confidence interval, 
and significance was evaluated at the p <0.05 level.

RESULTS
In this study, records of a total of 79 patients who received 
CP treatment were analyzed. The mean age of the patients 
was 66.1±12.8 years. 52 (65.8%) of the patients included 
in the study were male. The mean duration of ICU stay 
of the patients was 11.97±7.47. The shortest hospital stay 
was 5 days and the longest 53 days. There was at least 
one concomitant chronic disease in 76 (96.2%) of the 
patients. The most common accompanied comorbidity 
was hypertension (N:40, 50.6%) and with decreasing 
frequency diabetes mellitus (N:26, 32.9%), chronic 
obstructive pulmonary disease (N:16, 20%), cancer 
(N:14, 17.7%), coronary artery disease (N:11, 13.9%), 
kidney disease (N:10, 12.7%), cerebrovascular disease 
(N:6, 7.6%), and liver disease (N:5, 6.3%) (Table 1).
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When the clinical and laboratory characteristics of the 
patients before and after CP transfusion were compared 
statistically; No significant difference was detected in 
terms of oxygenation (PaO2/FiO2), Sequential Organ 
Failure Assessment (SOFA) score, neutrophil, leukocyte, 
lymphocyte, procalcitonin, D-dimer, ferritin, and CRP 
values (Table 2).

A total of 166 units of CP was used during the study 
period. No CP-related adverse effects were observed in 
any of the patients. While an average of 2.1 units of CP was 
used per patient, a maximum of 4 units of CP was used 
per patient (Table 1). CPs were used a mean of 13.45±3.6 
days after the onset of symptoms of the disease. CP was 
used at the earliest 7 days after symptom onset and the 
latest 26 days later (Figure 1). 15.2% discharge and 31.6% 
death were observed in patients who received the first 
CP infusion 14 days after the onset of symptoms, while 
48.1% discharge and 5.1% death were observed in patients 
who received CP infusion before 14 days (Figure 2). All 
patients with indications for convalescent plasma therapy 
were included in the study. While 38 (48.1%) patients were 
under treatment with invasive mechanical ventilation 
(MV) before transfusion, 40 (50.6%) patients were 
under invasive-MV treatment 48 hours after transfusion. 
Mortality was observed in 29 (36.7%) of the patients who 
had CP. Mortality by gender was higher in male patients 
(38.5%) than in female patients (33.3%) (Figure 3). 

Table 1. Demographic data and clinical characteristics of the patients

 N  Mean±SD  Minimum- 
Maximum  %

Age (years) ---- 66.1 ±12.8 36- 89 ----
Gender (F/ M) 27/52 ---- ---- 34.2/65.8
Total number of patients receiving CP 79 ---- ---- ----
Total amount of CP used (Units) 166 2.1 (per person) 1- 4 ----
The number of days of hospitalization in ICU ---- 11.97±7.47 5 -53 ----
The interval between COVID-19 symptoms and CP 
transfusion (days) ---- 13.45±3.6 7- 26 ----

Patients under invasive-MV (Before CP/ After CP*) 38/40 ---- ---- 48.1/50.6
 Mortality (F/M) 29 (9/20) ---- ---- 36.7 (11.4/25.3)
 Coexisting diseases N:76 96.2%
Hypertension 40 50.6
Cerebrovascular disease 6 7.6
Coronary artery disease 11 13.9
Diabetes 26 32.9
Cancer 14 17.7
Liver disease 5 6.3
Chronic obstructive lung disease 16 20
Kidney disease 10 12.7
P: Convalescent plasma, N: Number, SD: Standard deviation, F: Female, M: Male, ICU: Intensive care unit, MV: Mechanical ventilation, *Values measured 48 hours after transfusion.

Figure 1. Time interval when patients received first convalescent 
plasma therapy by symptom onset

Figure 2. Number of the patients receiving first convalescent plasma 
therapy by time (day 14) of symptom onset

Figure 3. Discharge status of the patients receiving convalescent 
plasma (CP) therapy.
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The age, gender, number of comorbidities, the first day 
of CP infusion according to the time of symptom onset, 
the average amount of CP used, the pre-transfusion 
PaO2/FiO2 ratio, and post-transfusion laboratory data 
of the deceased and surviving patients were compared 
with each other and a logistic regression analysis was 
performed to investigate the relationship with mortality. 
It was determined that the patient age (p=0.041), 
neutrophil/lymphocyte ratio (NLR) (p=0.004), CRP 
value (p=0.002), the number of comorbidities (p<0.001), 
PaO2/FiO2 ratio (p=0.005), and the first day of CP 
infusion (p<0.001) had a statistically significant effect 
on mortality. A single unit increase in age, neutrophil/
lymphocyte ratio, CRP, the number of comorbidities, 
PaO2/FiO2 ratio, and the first day of CP infusion was 
found to increase mortality 1.041, 1.071, 1.012, 5.373, 
0.990, and 2.064 times, respectively, in a statistically 
significant manner.

There was no statistically significant effect of gender, mean 
CP volume used (ml), leukocyte, ferritin, procalcitonin, 
and D-dimer values on mortality (p>0.05). Although not 
statistically significant, men had a 0.456 unit higher risk 
of death than women (Table 3). 

DISCUSSION
Worldwide, extensive efforts have been made to find 
effective treatment and prevention agents after facing the 
SARS-CoV-2 pandemic. Vaccine applications, which are 
the most important preventive agents, continue rapidly 
and as of December 2021, 54.5% of the world population 
has been vaccinated (7). However, despite these efforts, 
new cases of COVID-19 who are treated in hospital due 
to new mutagen strains or insufficient antibody response 
are reported. For this reason, in parallel with the 
vaccine studies, the search for effective solutions in the 
treatment continues. One of these treatment modalities 
is CP treatment, which is a passive immunization, by 
administering the antibody-rich plasma from recovered 
patients to the patients after processing. Neutralizing 
antibodies are the key factor here, preventing the virus 
from entering cells by binding, regulation of the immune 
system, phagocytosis, and viral clearance by cells of 
the immune system, thus shortening the duration of 
viremia. The history of passive antibody transfer dates 
back to the 1890s when antibodies were used to protect 
against bacterial toxins before antimicrobial agents were 
discovered (8). Since then, CP obtained from recovered 

Table 2. Clinical and laboratory characteristics of patients before and after CP transfusion
Before CP 
Mean±SD

 After CP * 
 Mean±SD P-value

PaO2/FiO2 (NR>300) 139.6±84.9 125.2±82.5 0.850
SOFA score 6.0±3.4 6.2±3.7 0.249
 Neutrophil (103/mcL) (NR: 1.5 – 8.0) 8.62±4.31 9.23±3.14 0.434
Leukocyte (103/mcL) (NR: 4.0- 11.0) 11.15±5.41 11.98±5.04 0.621
Lymphocyte (103/mcL) (NR: 1.5- 4.5) 0.76±0.62 0.80±0.64 0.582
Procalcitonin (ng/ml) (NR ≤ 0.05) 0.16±0.23 0.17±0.24 0.357
D-Dimer (ng/ml) (NR ≤ 500) 1520±1955 1552±1385 0.568
 Ferritin (ng/ml) (NR: 20-400) 660±454 708±476 0.671
 CRP (mg/L) (NR: 0.0- 5.0) 78.6±60.0 65.6±65.4 0.406
SOFA: Sequential Organ Failure Assessment, CRP: C-Reactive Protein, NR: Normal Range, *Values measured 48 hours after transfusion.

Table 3. Comparison of clinical and laboratory characteristics of the patients according to the outcome 

Characteristic  Discharged 
(n=50)

Expired 
(n=29) P value Logistic regression 

P value
 Age (year) 64.88±13.11 69.07±11.01 0.040* 0.041*
Gender (F/M) 18/32 9/20 0.123 0.456
Neu/Lymph # 31.0±30.3 68.1±49.2 0.007* 0.004*
Leukocyte (103/mcL) # 10.52±5.94 15.05±13.49 0.236 0.192
CRP (mg/l) # 86.93±70.58 123.54±62.79 0.006* 0.002*
Procalcitonin (ng/ml) # 2.84±9.13 2.98±4.7 0.463 0.290
Ferritin (ng/ml) # 2422±4631 4105±5837 0.471 0.654
D-Dimer (ng/ml) # 1991±3524 2617±2401 0.169 0.078
The number of comorbidities 1.28±0.73 2.21±0.86 <0.001** <0.001**
PaO2/FiO2 ratio before infusion 162.42±91.1 100.34±55.29 0.01* 0.005*
Mean CP volume (ml) 416±179.98 427.58±237.39 0.81 0.271
Mean day of CP İnfusion (day) 11.7±2.32 16.83±3.35 <0.001** <0.001**
Neu/Lymph: Neutrophil/Lymphocyte, F: Female, M: Male, CRP: C-reactive protein, CP: Convalescent plasma, # post-transfusion laboratory values, * P < 0.05, **P <0.001
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patients has been used as a treatment modality against 
various infectious pathogens, and varying degrees of 
clinical efficacy has been achieved, especially in viral 
infections (9,10). 

Based on the experience, the use of CP in the treatment 
of patients infected with COVID-19 has been suggested 
at the expert level, and it has been stated that CP therapy 
will provide potential clinical benefits (11-12). In the 
Interim Position Paper published by the World Health 
Organization (WHO) on January 28, 2020, it was 
stated that immune plasma, serum, or immunoglobulin 
concentrates could also be used for the SARS-CoV-2 
virus, as was applied previously in the MERS epidemic 
(13).

In our country, CP has started to be obtained from people 
who have had a COVID-19 infection since April 7, 2020, 
and 166 units of CP were applied to 79 patients in our ICU 
until October 2020, and a discharge rate of 63.3% was 
achieved. In a randomized controlled study conducted 
by Li et al. (4) in 103 life-threatening COVID-19 patients, 
CPs with a high neutralizing antibody titer (at least 1:640 
and higher) were used in patients on average 14 days 
after the onset of symptoms, and a mortality rate of 29% 
in the group receiving CP was found. Similarly, in our 
patient group, CP was used an average of 13.45±3.6 days 
after the onset of symptoms, but the mortality rate was 
higher. We think that this difference is due to the presence 
of comorbidity in 96.2% of the patients in our study 
group and the fact that donor plasmas with neutralizing 
antibody levels of at least 1:80 and above were used in 
this study. 

However, Li et al. (4) did not find a significant difference 
in 28-day mortality in patients receiving CP therapy 
added to standard therapy compared with the standard 
therapy and reported that this may be related to the 
timing of CP therapy. In a study in which Spironolactone, 
a potassium-sparing diuretic, was added to the standard 
treatment of 30 patients hospitalized in the ICU due 
to COVID-19 and compared with the control group 
receiving standard treatment, less mortality was 
observed in the treatment group, and the mortality 
rate of the treatment group was 46% (14). This rate was 
found to be higher than the mortality rate of our CP 
treatment group (36.7%) in this study. In a recent meta-
analysis, 7 randomized controlled trials were analyzed. 
Accordingly, it has been reported that CP therapy 
reduced mortality when used at an early stage, but did 
not provide any survival benefits at a stage in which 
patients required advanced supportive treatments. Only 
short-term clinical improvements such as a decrease in 
oxygen demand have been observed (6). In our study, 
it was also found that the number of comorbidities 
of patients in the survival group was lower and the 

oxygenation (PaO2/FiO2) values were better than the 
patients who died. In this case, it will be more useful 
to start CP therapy before the clinical manifestations of 
patients deteriorate. 

Although CP treatment has been used and researched 
many times in the past, there is still no standard protocol 
accepted by all authorities regarding the time and 
amount of CP use. Chen et al. (9) applied CP treatment 
to SARS patients (n=80) and observed 6.3% mortality 
in those receiving CP treatment within the first 14 days 
after the onset of symptoms, and 21.9% mortality in 
those receiving treatment after 14 days. In our study, the 
mortality rate was 5.1% for the early period (first 14 days) 
and 31.6% for the late period. In addition, in this study, 
there was a statistical difference between the average 
time of using CP in expired (mean 16.83±3.35 days) and 
discharged patients (mean 11.7±2.32 days). Also, there 
was no difference in terms of the amount of plasma used. 
Thus, it has been observed that applying early-stage CP 
treatment shows better clinical results in both diseases. 

In an observational study involving 351 patients, it was 
reported that mortality developed less in individuals who 
were not intubated and received CP within 72 hours of 
hospitalization (15). Similarly, another observational 
study reported that lower mortality was observed when 
CP was given within three days of diagnosis compared 
to those given four or more days after diagnosis (16). In 
our country, according to the newly published guideline 
after October 2020, CP use is recommended in patients 
diagnosed with COVID-19 within 7 days at the latest 
after the onset of symptoms and before the need for 
intensive care develops (17). In our study, CP treatment 
was applied to patients an average of 13.45±3.6 days 
after symptom onset. However, findings showing clinical 
improvement such as a decrease in MV requirement, 
increase in oxygenation (PaO2/FiO2) value, and decrease 
in the SOFA score could not be detected. These results 
also support the current studies in the literature and the 
CP clinical guide currently applied in our country. 

Many researchers have reported that high NLR and CRP 
levels, which reflect an increased inflammatory process, 
are effective on prognosis in patients with COVID-19 
(18,19). Likewise, studies show that advanced age is a risk 
factor for mortality in COVID-19 disease (20). In our 
study, it was determined that the age of the patient, NLR, 
and CRP values were effective on mortality in the logistic 
regression analysis using age, gender, and laboratory data 
(NLR, leukocyte, CRP, procalcitonin, ferritin, D-dimer) 
measured after CP treatment. Likewise, in a study in 
which the results of patients who used CP in the ICU were 
included, it was reported that patient age and lymphocyte 
count were determining factors in mortality, supporting 
our results (21). 
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A large number of articles have been published recently 
reporting the correlation of biochemical parameters such 
as NLO, leukocyte, CRP, PaO2/FiO2 ratio, procalcitonin, 
ferritin, D-dimer with the progression of the disease 
in COVID-19 patients (20-27). Some authors also 
reported these biomarkers involved in inflammation 
and coagulation processes as independent risk factors in 
determining the prognosis (26-29). However, since many 
of these parameters may cause incorrect assessments in 
patients with comorbidities that have led to multiple organ 
dysfunction, they alone may not be sufficient to evaluate the 
effectiveness of treatment. It is necessary to use parameters 
that also indicate clinical manifestations while evaluating 
the effectiveness of treatment. For this purpose, SOFA 
scores are the most commonly used in critically ill patients. 
Yang et al. (30) reported that the SOFA score can be used 
to assess the severity and 60-day mortality of COVID-19.

In this study, the clinical and laboratory characteristics 
of the patients before and 48 hours after CP transfusion 
were compared statistically and no significant difference 
was detected. At the same time, the fact that the SOFA 
score was higher than 5 before CP treatment was the 
most important indicator of higher mortality. In a study 
conducted by Erkurt et al. (21) in 26 COVID-19 patients 
hospitalized in the ICU, the leukocyte, neutrophil, 
lymphocyte, platelet, CRP, ferritin, LDH, ALT, AST, 
spO2, total bilirubin values of the patients before and 
7 days after CP treatment were compared and found 
no significant difference similar to our study. However, 
the major limitation here is that the anti-cytokine and 
anti-inflammatory treatments (steroids, tocilizumab, 
and cytokine filtration) were given to patients for the 
treatment of the hyperinflammatory response developing 
in the course of COVID-19 may have affected this result. 
For this, there is a need for larger randomized controlled 
studies comparing the treatments given to the patients. 

Some undesirable adverse effects can be seen in CP 
treatment. These are transfusion-related circulatory 
overload, infections, acute lung injury, serious allergic 
reactions, antibody-dependent enhancement (ADE), and 
coagulation disorders (31). No such adverse effects were 
observed in the patients in our study. 

Our study has some limitations. Firstly; our study didn’t 
have a control group with standard therapy and the 
patients included in our study received at least one or 
more of the treatments such as antiviral agents, varying 
doses of steroids, tocilizumab, and Coupled Plasma 
Filtration Adsorption (CPFA) before CP transfusion. 
In conclusion, the possibility that these treatment 
applications may affect the clinical and laboratory data of 
the patients cannot be excluded. Second, some patients 
in the study received up to 800 mL of CP transfusion, and 
the optimal dose for the disease was not planned. 

CONCLUSION
As a result, CP can be safely used to treat COVID-19. 
However, it has been observed that the positive effect of CP 
treatment is less in patients in patients with advanced age, 
advanced stage of the disease, progressive deterioration 
of oxygenation, and a high number of comorbidities. 
We believe that the addition of CP treatment with a 
high neutralizing antibody titer to standard COVID-19 
treatment in the early stages of the disease may increase 
the effectiveness of treatment
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