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A B S T R A C T   

Introduction and importance: Coronavirus Disease 2019 (COVID-19) has become a pandemic since the beginning 
of 2020. COVID-19 is also spreading very rapidly in Indonesia and so far, no definitive therapy has been found. 
Case presentation: We report two cases of confirmed COVID-19 with moderate pneumonia, who received 400 ml 
of convalescent plasma and showed improvements in clinical, laboratory and radiological examinations. 
Clinical discussion: Passive immunotherapy is generally more effective when given early. Plasma transfusion is 
more beneficial when given before clinical conditions become severe. Some studies have shown that therapy with 
convalescent plasma can contribute to a longer survival and a lower length of stay. 
Conclusion: Convalescent plasma can be used as an adjunctive therapy option for patients with moderate COVID- 
19.   

1. Introduction 

Coronavirus Disease 2019 (COVID-19) is an infectious disease caused 
by Severe Acute Respiratory Syndrome Coronavirus 2 or SARS-CoV-2. 
Since its identification, this virus has quickly spread throughout China 
and other countries in the world. As a result, COVID-19 has become a 
global pandemic since the beginning of 2020 and has infected more than 
161 million people and caused almost 3,4 millions death in the world as 
of May 18, 2021. Indonesia alone has contributed more than 1.64 
million people infected and over 44,500 deaths [1–3]. 

People who are infected with this virus will usually experience res
piratory problems which can present as mild, moderate, or severe 
infection and sometimes require special care. Although there are 
currently proven vaccines or therapies for COVID-19, the clinical man
agement protocol of the disease recommended by the World Health 
Organization (WHO) focuses on infection prevention, monitoring, and 
detection [1,4]. 

Convalescent plasma or immunoglobulin therapy has been previ
ously used to increase the survival rate in patients with SARS. In 2014, 

the WHO recommended the use of convalescent plasma as an empirical 
treatment in several outbreaks including the SARS virus and Middle East 
Respiratory Syndrome (MERS) pandemic in the Middle East in 2015, 
hemorrhagic fever such as the West African Ebola outbreak in 2014, 
Human influenza-A (H1N1) in 2009, and avian influenza-A (H5N1) in 
2019 [1]. 

Many studies have shown a significant improvement in patients’ 
condition after convalescent plasma administration. A study in South 
Korea showed two cases of patients with COVID-19 treated with 
convalescent plasma who recovered and showed improvement in oxy
gen level and chest X-ray findings with decreased viral load and in
flammatory markers [5]. Another study in China on patients with severe 
COVID-19 also showed improvement in clinical outcomes after conva
lescent plasma administration and no adverse effects reported [6]. The 
results of a study by Shen et al. on COVID-19 patients with critical 
condition also showed an improvement in clinical status [7]. Despite the 
promising results of these studies, several limitations should be 
considered such as the absence of large-scale randomized clinical trials 
with control groups and the fact that in some of these studies plasma 
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transfusions were given in conjunction with the administration of anti
viral drugs, which can be considered as a confounding factor [8]. 

In addition, the safety of using convalescent plasma to treat COVID- 
19 patients has not been confirmed. The results of a study on 5000 pa
tients with COVID-19 who received convalescence plasma showed that 
less than 1% experienced serious side effects [9]. 

In this study, we report the administration of convalescent plasma to 
patients with moderate positive COVID-19 condition. This study has 
been reported in line with the SCARE 2020 criteria [10]. 

2. Methods 

2.1. Donor eligibility 

2.1.1. Inclusion criteria for convalescent plasma donor  

1) Candidate donors are aged 17–60 years  
2) Prioritization of men or women who have never been pregnant.  
3) Donor has been declared as a discarded COVID-19 patient which has 

been confirmed from two consecutive negative results in naso- 
oropharyngeal swab PCR examination.  

4) Donor is declared free from transfusion transmitted infection (TTI), 
including hepatitis B virus (HBV), hepatitis C virus (HCV), human 
immunodeficiency virus (HIV), and Syphilis.  

5) Donor has ABO and rhesus blood group compatible with plasma 
recipient candidates: The SARS-CoV-2 specific serum antibody titer 
is greater than 1: 320. 

2.1.2. Exclusion criteria for convalescent plasma donor  

1) The donor candidate does not agree to participate in the study.  
2) Donor with incomplete clinical information during COVID-19 

treatment  
3) Incompatible result from cross-match test.  
4) Donor has Hb < 12.5, hypotension, or positive pregnancy test result. 

2.2. Criteria for recipients 

Inclusion criteria for recipients:  

1) ≥ 18 years old  
2) Tested positive for COVID-19 through polymerase chain reaction 

(PCR) examination from naso-oropharyngeal smear.  
3) Experiencing moderate degrees of pneumonia 

Criteria for moderate degrees in COVID-19 [4,11,12]:  

1) Signs and symptoms associated with pneumonia.  
2) Does not require oxygen supplementation therapy.  
3) Does not meet any of the criteria for severe pneumonia. 

Criteria for severe degrees in COVID-19 [4,11,12]:  

1) Shortness of breath with a respiration rate of ≥30 times per minute.  
2) Oxygen saturation (SpO 2) ≤ 93% in room air.  
3) PaO2/FiO2 ratio ≤300 mmHg.  
4) Worsening chest X-ray lesions >50% within 24–48 hours. 

2.3. Specifications of plasma product 

2.3.1. Neutralizing antibody titer in plasma donor 
In this protocol, we recommend that the titer of SARS-CoV-2 

neutralizing antibody should be more than 1:320. According to the 
American Food and Drug Administration (FDA), a convalescent plasma 
titer level >1:320 can significantly reduce mortality by 37% [13]. 

2.3.2. Convalescent plasma withdrawal 
Competent personnel must take and handle the convalescent plasma 

from donors. Plasma donors must have a matched ABO blood group, 
matched rhesus group, and compatible cross match with the recipients. 
Donors must also be free from infectious disease and must have feasible 
antibody titer. The plasma must be labeled for convalescent plasma 
transfusion purposes and must also be specially labeled for COVID-19 
patients. Collection time must also be written in the label [14]. 

Fig. 1. D dimer.  

Fig. 2. C reactive protein.  

Fig. 3. Procalcitonin.  
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2.3.3. Plasmapheresis 
Plasmapheresis is a procedure in which donor blood is inserted in a 

device that separates plasma from blood components [15]. In this pro
tocol, 400 ml convalescent plasma will be processed by plasmapheresis 

Fig. 4. Serial postero-anterior chest X-ray.  

Fig. 5. D dimer.  

Fig. 6. C reactive protein.  
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and leukoreduction followed by pathogen inactivation procedures. 

2.4. Dosage 

Convalescent plasma should be transfused into patients with COVID- 
19 using standard transfusion equipment. One or two units of conva
lescent plasma (approximately 400 ml total) can be given in 1 or 2 days 
to an adult patient according to their condition at a slow rate and the 
patient should be monitored during plasma administration for early 
detection of transfusion reactions or other adverse effects, especially 
within the first 15–20 minutes. The transfusion procedure is completed 
within 1–4 hours. Post-transfusion, clinical and laboratory conditions 
must be monitored to evaluate the progression of the disease [1]. 

2.5. Clinical and laboratory parameters before and after convalescent 
plasma transfusions 

Patient monitoring is very important to evaluate before and after 
convalescent plasma transfusion. It is aimed to determine its safety and 
efficacy, to monitor clinical outcomes and to improve knowledge and 
understanding of convalescent plasma effects. 

2.5.1. Clinical parameters 
Clinical parameters such as vital signs including body temperature, 

The Sequential Organ Failure Assessment Score (SOFA score), and 
PaO2/FiO2 parameters are needed to assess clinical outcome as well as 
help to evaluate if adverse reactions such as hypersensitivity type I 
occur. High SOFA scores are associated with worsening disease [4]. 

2.5.2. Laboratory parameters 
Laboratory parameters include complete blood count (CBC), evalu

ation of lung and kidney function, and inflammatory factors: D-Dimer, 
C-reactive protein (CRP) and procalcitonin. Several other additional 
parameters involve imaging such as Acute Respiratory Distress Syn
drome (ARDS) findings in chest x-ray. 

3. Research registration 

This study has been registered in the Research Registry with unique 
identifying number (UIN): researchregistry6830. 

4. Case presentation 

This serial study reports two cases of patients with COVID-19 who 
received convalescent plasma. All patient were hospitalized in a quar
antined COVID 19 Intensive Care Unit (ICU). 

5. First case 

A 66-year-old woman came with complaints of right limb weakness, 
shortness of breath, and cough. The patient denied any complaints of 
fever. On physical examination of the lungs, it was found that there were 
decreases in right pulmonary vesicular sounds and paralysis of the right 
upper and lower extremities. In the chest x-ray, there was a picture of 
bilateral pneumonia, especially on the right. The RT-PCR examinations 
of nasopharyngeal and/or oropharyngeal swab specimens for COVID-19 
were positive. Based on this examination, the patient was diagnosed 
with confirmed COVID-19. 

Patients received hydroxychloroquine therapy 400 mg every 24 
hours, oseltamivir 75 mg per every 12 hours, N-acetylcysteine 5 g every 
24 hours, azithromycin 500 mg every 24 hours, and vitamin C 2 g every 
24 hours. Arixtra 2.5 mg every 24 hours was given because D-dimer was 
3127 ng/ml. On the 7th day of hospitalization, chest X-ray showed there 
was an increase of right lung infiltrates, right upper lobe pulmonary 
atelectasis, and right pleural effusion. The PaO2/FiO2 ratio decreased 
from 265 to 116 without oxygen supplementation. 

The patient then received 200 ml of convalescent plasma for 2 
consecutive days on day 7 of treatment. The patient showed a marked 
improvement in respiratory distress after plasma transfusion. On the 
third day after plasma transfusion, complaints of shortness of breath 
decreased, the PaO2/FiO2 ratio increased to 200.9, and D-dimer 
decreased to 1286 ng/ml while chest X-ray showed persistent results. No 
side effects occurred with convalescent plasma therapy. 

D dimer examination showed a value that fluctuated in levels that 
were more than normal during treatment (Fig. 1), and CRP examination 
during treatment was within normal limits (Fig. 2), while Procalcitonin 
examination during treatment was also within normal limits (Fig. 3). 
The chest X-ray showed improvement during treatment (Fig. 4). 

The patient was discharged from the hospital after 22 days of 
treatment without any other complications. When the patient was dis
charged, all N, RdRp, and E genes were undetectable in upper respiratory 
tract secretions (CT cut-off value of 40). 

6. Second case 

A 56-year-old woman came to our hospital with a fever that had 
lasted for 3 days. In addition, there were also complaints of nausea and 
vomiting. SARS CoV-2 antibody IgM examination showed reactive re
sults while IgG was non-reactive. On the chest X-ray, a typical COVID-19 
pneumonia could be seen. The RT-PCR examinations of nasopharyngeal 
and/or oropharyngeal swab specimens were positive. Based on this ex
amination, the patient was diagnosed with confirmed COVID-19. 

Patients received hydroxychloroquine therapy 400 mg every 24 
hours, oseltamivir 75 mg every 12 hours, azithromycin 500 mg every 24 
hours, cefoperazone sulbactam 1 g every 8 hours, N-acetylcysteine 5 g 
every 24 hours, and vitamin C 2 g every 24 hours. After five days of 
treatment, complaints of shortness of breath increased with PaO2/FiO2 
58.9 and D-Dimer level of >10,000 ng/ml. The patient received 200 ml 
of convalescent plasma for 2 consecutive days and 10,000 IU of heparin 
per 8 hours subcutaneously. The patient showed marked improvement 
in respiratory distress and febrile symptoms after plasma transfusion. 

On the second day after plasma transfusion, there was improvement 
in the patient’s fever condition, and an increase in the PaO2/FiO2 ratio 
while the chest X-ray showed no improvement nor deterioration. There 
were no significant acute side effects observed during convalescent 
plasma administration. D-dimer examination showed a decreasing trend 
after convalescent plasma administration (Fig. 5), and CRP examination 
during treatment showed a decreasing trend (Fig. 6), while procalcito
nin assay during treatment was also within normal limits (Fig. 7). The 
chest X-ray showed improvement during treatment (Fig. 8). 

Fig. 7. Procalcitonin.  
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7. Discussion 

Passive immunotherapy is generally more effective when given early 
and can be effective even at low doses. Plasma transfusion is more 
beneficial when given before clinical conditions deteriorate [14]. Other 
literature also stated that earlier convalescent plasma transfusions pro
vide good outcomes [8]. Additional studies have shown that therapy 
with convalescent plasma can contribute to a longer survival and a lower 
length of stay in the ICU [16]. 

In our study, there was a difference in time of administration of the 
convalescence plasma, the first patient on day 7 and the second patient 
on day 5, which was due to the availability that was not always ready 
every time it was needed. Also the first case did not received 

cefoperazone sulbactam, but the 2nd did because the results of the 
sputum culture of the 2nd case showed indications of Klebsiella pneu
monia infection, Meanwhile, in the first patient, the bacterial culture did 
not grow positive results in the first patient. 

Neutralizing antibodies produced by humoral immunity have an 
important role in reducing disease severity and viral replication, and can 
help in treating and eliminating the viral infections. If a specific 
neutralizing antibody of a virus is given to a person who is infected by 
the virus, this may decrease viral replication and the severity of disease 
[17]. Normally a peak in viral load occurs in the first week of infection 
and seroconversion in SARS-Cov 2 occurs 10–14 days after onset [18]. 
Many studies have shown that SARS-CoV-2 seroreactivity is present in 
the majority of patients who have recovered regardless of clinical 

Fig. 8. Serial postero-anterior chest X-rays.  
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severity and onset during infection. A study in China showed that 
seropositivity in 70 patients with confirmed COVID-19 reached 100% 
within 20 days of onset, 52% had antibody titers between 1:64–1:512 
and 47% had titers 1:4000–1:40,000, in which the antibody titer peaks 
at 31–40 days and lasts 41–53 days from onset, then decreases slowly 
[19]. Another study stated that 39 from 40 patients who recovered from 
COVID-19 had received convalescent plasma and showed a SARS-Cov-2 
antibody titer of more than 1:160, and only one had an antibody titer of 
1:326. The results of another study found that only one out of 64 patients 
who donated convalescent plasma had a SARS-CovV-2 antibody titer of 
1:160, while the others had a titer >1:320[20]. 

The assessment of viral neutralizing antibodies is an important 
parameter because it indicates the number of antibodies which can 
neutralize the virus. Titrations for neutralizing antibodies in plasma 
donor recipients should be able to identify the donor who has efficient 
neutralizing antibody titer which can be used to evaluate the efficacy of 
convalescent plasma transfusions. 

C-Reactive Protein (CRP) values have been reported to be an 
important marker that changes significantly in patients with COVID-19. 
This increase may be related to the severity and progression of the dis
ease. Results from studies in China show that the CRP value increases 
during the first 7 days while in the hospital, and this can be used as a 
parameter to predict the progression of the disease. In addition, another 
study reported that patients who died from COVID-19 had a CRP level of 
10x higher than those who had recovered [21]. In the cases reported in 
this series, both patients also had high CRP levels. For the first case, 
there was a decrease in the CRP level after convalescent plasma trans
fusion. Whereas in the second case, the CRP level was still fluctuating 
even though convalescent plasma had been given. This might be influ
enced by the severity of the disease. 

Recent reports have shown an increase in D-dimer in patients with 
COVID-19 (36–43%) with higher levels found in severe disease thus 
correlating with worse disease progression [22]. In this case, the D-di
mers in both patients also increased significantly. Several studies in 
China also showed an increase in D-dimer 2.5–5x higher in severe dis
ease cases [21,23,24]. The results of a study conducted by Zhou et al. 
revealed that deceased COVID-19 patients had a D-Dimer level 9x higher 
than those who recovered [25]. 

A study conducted in China on 10 COVID-19 patients with severe 
conditions showed clinical improvement, and decreased viral load until 
it turned negative on the 2nd and 3rd day after transfusion. Addition
ally, other good outcomes indicated that 3 patients were discharged 
from the hospital and 7 patients experienced improvement [6]. Another 
study in a patient with critical condition also showed a clinical 
improvement, and a decrease in viral load which turned negative within 
12 days after transfusion and an increase in antibody titers to COVID-19 
with 40–60 before transfusion and 80–320 on day 7 after transfusion 
[7]. Meanwhile, a randomized control trial showed that there was no 
significant difference in mortality rates for patients with severe and 
life-threatening levels, between patients who were given conventional 
plasma therapy and controls [26]. 

8. Conclusions 

There are limitations to the current therapy for COVID-19, so 
convalescent plasma is being used as an adjunctive therapy option for 
COVID-19. However, more parameter data and long-term follow up are 
needed to assess the safety and effectiveness of convalescent plasma 
treatment. 
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