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Abstract

Introduction: Covid Convalescent Plasma (CCP) failed to demonstrate its efficacy in severe and life-threatening coronavirus disease 2019
(COVID-19) cases. However, the role of CCP in hospitalized moderate cases is unclear. This study aims to examine the efficacy of
administering CCP to hospitalized moderate coronavirus disease 2019 patients.

Methodology: An open-label randomized controlled clinical trial design was used from November 2020 — August 2021 at two referral hospitals
in Jakarta, Indonesia, and the primary outcome was mortality at 14 days. The secondary outcomes were mortality at 28 days, the time-to-
discontinuation of supplemental oxygen, and the time-to-hospital discharge.

Results: This study recruited 44 subjects, and the intervention arm consisted of 21 respondents who received CCP. The control arm consisted
of 23 subjects who received standard-of-care treatment. All subjects survived during the fourteen-day follow-up period, and the 28-day
mortality rate in the intervention group was lower than the control (4.8% vs 13.0%; p = 0.16, HR =4.39 (95% CI = 0.45-42.71). There was no
statistically significant difference in the time-to-discontinuation of supplemental oxygen and time-to-hospital discharge. During the total
follow-up period (41 days), the mortality rate in the intervention group was also lower than the control (4.8% vs 17.4%, p =0.13, HR = 5.47,
95% CI = 0.60-49.55).

Conclusions: This study concluded that in hospitalized moderate COVID-19 patients, CCP did not reduce 14-day mortality compared to the
control. Mortality during 28 days and total length of stay (41 days) were lower in the CCP group compared to the control, although they did
not reach statistical significance.
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Introduction

Coronavirus Disease (COVID-19) cases continue to
increase globally, and confirmed cases reached
618,507,182, with 6,535,944 deaths [1]. Since the first
two cases were detected in Indonesia, within two and a
half years, the number of detected and confirmed cases
has reached nearly 6,475,672, of which about 0.3% are
in treatment, 97.2% have recovered, and 2.4% died [2].

No specific therapy exists for Severe Acute
Respiratory Syndrome Coronavirus-2 (SARS-CoV-2)
infection. Treatment protocol for the management of
COVID-19 has been published and revised periodically
as new evidence emerged [3]. Current established
therapy consists of antivirals, such as favipiravir,

remdesivir, or molnupiravir, and supportive therapy by
administrating vitamins [3,4]. The growing incidence of
cases with a rapid increase in the mortality rate,
specifically in Indonesia, indicates the need for other
potential therapeutic modalities.

The clinical spectrum is grouped into five
categories: asymptomatic, mild, moderate, severe, and
critical/life-threatening disease [5]. In moderate
COVID-19, it is recommended to exercise close
monitoring because patients can deteriorate rapidly [5].
The incidence and pathogenesis progressing to severe
and critical diseases are not fully understood. Aksel et
al. [6] showed that dyspnea, comorbid disease, elevated
CRP level and low pulse O, saturation predict mortality
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in moderate to severe disease. A report from Wuhan
reported a high mortality rate, around 28% and 81% in
severe and  critical/life-threatening  diseases,
respectively, with 81% requiring mechanical
ventilation [7]. Other treatment modalities are needed
to prevent disease progression such as worsening
respiratory failure from moderate to severe COVID-19
disease. Therefore, this study is expected to help answer
the question regarding whether CCP reduces mortality
in hospitalized moderate COVID-19 patients.

Despite its controversial issue, CCP is an alternative
treatment option. Several publications have reported its
efficacy and safety [8—10]. Most of these publications
were case reports which utilized CCP administration in
severe COVID-19. They reported improvement in
clinical status, radiological lesions, laboratory
parameters (lymphocytopenia and C-reactive protein
(CRP)), increased neutralizing antibodies, and loss of
SARS-CoV-2 RNA. However, no adverse or
threatening side effects were reported [8—10], and the
administration of CCP has also been reported in patients
without severe symptoms but with persistent infection
[11]. The administration of CCP has been
recommended in various viral outbreaks, such as in the
Ebola virus and Middle East Respiratory Syndrome
(MERS) outbreaks. Convalescent plasma has also been
reported to be effective against SARS-CoV, H5N1, and
HIN1 viruses [12—17]. Reports on the efficacy and
safety of existing trials and studies regarding CCP are
still minimal due to the small study sample size or flaws
in the design. The latest evidence from the PlasmAr
study group shows no evidence supporting the use of
CCP in severe COVID-19 Pneumonia [ 18]. Meanwhile,
CCP has not yet been approved by the Food and Drug
Administration for the treatment of hospitalized
patients. it was designated as an investigational product.
Thus, the use of this product must be under the
emergency use authorization (EUA) or investigational
new drug (IND) [19].

Some patients are affected by COVID-19 with
symptoms that will progress into severe fatal diseases.
We hypothesized that CCP administration prevents
severe disease progression from reducing mortality.
This study aims to examine the efficacy of CCP for
COVID-19 patients who exhibit clinical worsening
during hospitalization.

Methodology
Study Subjects

An open-label randomized controlled clinical trial
design was used involving hospitalized moderate
coronavirus disease 2019 patients treated at two referral

J Infect Dev Ctries 2023; 17(1):43-51.

hospitals in Jakarta, Indonesia, namely Dr. Cipto
Mangunkusumo and Pertamina Hospitals. The subjects
were divided into control and intervention groups.
Furthermore, those assigned to the intervention group
received CCP on top of standard treatment, while the
control only received the standard therapy. This study
was conducted under the guidelines of the Declaration
of Helsinki, and the protocol used was approved by the
Ethics Committee of the Faculty of Medicine,
Universitas Indonesia, with the number: KET-
550/UN2.F1/ETIK/PPM.00.02/2020. Informed consent
was obtained from all patients/family representatives
and plasma donors.

The inclusion criteria were 1) age 18 years, 2)
positive for COVID-19 infection confirmed by SARS
CoV-2 RT-PCR, and 3) Hospitalized moderate
coronavirus disease 2019 patients. Meanwhile, the
exclusion criteria included 1) known contraindications
to plasma transfusion, 2) other uncontrolled infections
(sepsis). 3) disseminated intravascular coagulation
(DIC) requiring clotting factor replacement (fresh
frozen plasma), 4) hemodialysis patients, 5) active
intracranial bleeding, 6) active cancer or post-
chemotherapy, and patients undergoing
immunotherapy < 1 month, and 7) patients who did not
agree to participate in this study.

According to the World Health Organization,
moderate COVID-19 is defined as follows 1)
respiratory rate 20 < x < 30x/min, 2) moderate
respiratory distress, 3) oxygen saturation (SpO,) 93 <x
< 95% in room air, and 4) PaO,/FiO, ratio 300 < x <
400.

Source of COVID Convalescent Plasma (CCP)

CCP was obtained from donors who met the
following criteria 1) male; 2) at least aged 18 years; 3)
history of COVID-19 infection, confirmed by SARS
CoV-2 RT-PCR; 4) symptom-free for at least 14 days;
5) negative SARS CoV-2 RT-PCR swab test results at
least two consecutive times, minimal 24 hours from the
first test; 6) positive COVID-19, positive IgG, and
negative IgM rapid test results; 7) haemoglobin 12.5 —
17 g/dL; 8) platelets > 150,000 mm?; and 9) albumin 3.5
—5.5 g/dL. The exclusion criteria for donors were 1) the
presence of blood-borne infections (Hepatitis B,
Hepatitis C, HIV, or Syphilis).

Statistical Analysis

Data analysis was performed using the Statistical
Package for the Social Sciences (SPSS) 23 software for
Windows. A comparison of clinical and laboratory data
before and after transfusion was presented
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descriptively. The independent T-test used normal data
distribution to observe differences in the mean of the
numerical parameters obtained, such as hematological
parameters, oxygen saturation, and CRP levels. Mann-
Whitney test was used when the distribution was
abnormal. The Chi-square test observed the differences
in outcomes between intervention and control groups
with categorical parameters, such as incidence of
complications and mortality, while Kaplan-Meier
analysed survival with the log-rank test.

COVID Convalescent Plasma (CCP) Procedure

In this study, prospective donors had a history of
being treated either as inpatients, or outpatients at Dr.
Cipto Mangunkusumo and Pertamina Hospitals. The
study team recruited donors through flyers, direct
recruitment, or social media and contacted prospective
donors for a pre-screening assessment. Questions
prepared using Google Forms or by telephone were
asked to determine the screening of prospective donors.
Furthermore, further evaluation was conducted to
determine eligibility to donate plasma. At initial
screening, the study team obtained written consent to
participate in this study from prospective donors at the
Dr. Cipto Mangunkusumo Hospital.

After obtaining informed consent, the study team
conducted history taking and laboratory tests. The
blood volume of approximately 18 mL (six tubes
consisting of five purple tubes/K3-EDTA and one red
tube/clot activator), of which two tubes (one purple tube
and one red tube) were used to examine haemoglobin,
platelets, and albumin in the Dr. Cipto Mangunkusumo
Hospital. The remaining four purple tubes were utilized
to investigate ABO blood type, screening for HIV,
Hepatitis B, Hepatitis C, Syphilis, and other
transfusion-transmissible-infections (TTIs) using CLIA
(chemiluminescence immunoassay) and NAT (nucleic
acid test) at the CBTU Indonesian Red Cross. These
tests were performed on positive and negative SARS
CoV-2 IgG and IgM donors. These rapid antibody tests
were performed using the lateral flow assay (LFA)
method, and prospective donors were subjected to the
swab RT PCR. The study team contacted prospective
donors to inform them of the laboratory results from Dr.
Cipto Mangunkusumo Hospital and CBTU Indonesian
Red Cross. Donors who met the inclusion criteria were
scheduled for a one-day plasma donation at the CBTU-
Indonesian Red Cross. Meanwhile, the plasma was
obtained using the apheresis method (plasmapheresis),
and about 400-600 ml were divided into 2-3 bags, 200
mL each. The donor’s blood was drawn using a kit
connected to an apheresis machine (Haemonetics®
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MCS®+/Trima Accel®). The donor’s blood goes
through apheresis, and the cellular components of the
blood are returned to circulation. ACDA (acid citrate
dextrose adenine) was used as an anticoagulant for the
donor plasma, and the process took about one to two
hours. The plasma was frozen (fresh frozen plasma) and
stored at the Jakarta BTU (blood transfusion unit) of the
Indonesian Red Cross at a temperature of -30 °C.
COVID-19 patients treated from November 2020 —
August 2021 at Dr. Cipto Mangunkusumo and
Pertamina Hospitals who met the inclusion criteria were
asked for their informed consent. Patients in the control
and intervention groups were subjected to laboratory
tests before being monitored. In addition, the
intervention group was given two bags of CCP
intravenously (one bag contained 200 mL of plasma)
for two to four hours and monitored for adverse effects
during and after transfusion. The second CCP
transfusion was given four hours after the first, while
the control and intervention groups were monitored for
7-28 days. In both treatment arms, when subjects’
condition worsened and additional therapies such as 1)
mechanical ventilation, 2) Intravenous
Immunoglobulin (IVIG), and 3) tocilizumab were
planned, a blood test was performed before these
procedures. In patients who experienced clinical
improvement and were planned to be discharged, a
blood test was performed within 14 days before the
patients were discharged. The examinations included

Figure 1. Enrollment and Randomization.
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clinical, blood gas analysis, routine blood
(haemoglobin, leukocytes, platelets), prothrombin time,
activated partial thromboplastin time, fibrinogen, D-
dimer, CRP, and ferritin. The control and intervention
groups received standard therapy for the treatment of
COVID-19, including  antivirals  (favipiravir,
oseltamivir, or remdesivir), anticoagulants, antibiotics,
and anti-inflammatory drugs (methylprednisolone or
dexamethasone).

Outcomes Measurement

The primary outcome was mortality at 14 days after
the hospital admission, while the secondary outcomes
were mortality at 28 days, the time-to-discontinuation
of supplemental oxygen, and the time-to-hospital
discharge.

J Infect Dev Ctries 2023; 17(1):43-51.

Results

This study screened 100 patients across 2 hospitals
from November 18" 2020 to August 29", 2021.
Furthermore, 44 patients met the inclusion criteria and
were randomized into 21 receiving CCP with the
standard of care treatment (intervention group) and 23
receiving only standard of care treatment (control
group) (Figure 1).

Each patient’s demographical and clinical
characteristics can be seen in Table 1. The mean age in
the intervention group was 57 years (interquartile range
[IQR] of 53-69), with 15 (71.4%) were male. The mean
age was 56 years (IQR of 42-59.5) in the control group,
with 13 (56.5%) were male. The groups’ most
frequently complained symptoms were breathlessness,
cough, fatigue, and fever.

Table 1. Demographic and baseline characteristics of hospitalized moderate COVID-19 patients.

Characteristics

COVID Convalescent Plasma (CCP)

Control Arm (n =23)

Arm (n =21)
Age, years, Median (IQR) 57 (53 -69) 56 (42 -59.5)
Sex
Men 15(71.4) 13 (56.5)
Women 6 (28.6) 10 (43.5)
ABO Blood Group
A Rhesus Positive 7 (33.3) 6 (26.1)
B Rhesus Positive 6 (28.6) 4(17.4)
O Rhesus Positive 8 (38.1) 12 (52.2)
AB Rhesus Positive 0(0) 1(4.3)
Body Mass Index (BMI)
Mean (SD) 26.94 (4.17) 26.77 (3.32)
Number of Comorbidity
No Comorbidity 11(52.4) 9(39.1)
1 Comorbidity 6 (28.6) 7 (30.4)
2 Comorbidities 3(14.3) 5(21.7)
3 or more Comorbidities 1(4.8) 2(8.7)
Comorbidity
No Comorbidity 11(52.4) 9(39.1)
Diabetes Mellitus 3(14.3) 8(34.8)
Cardiovascular Discase 2(9.5) 2(8.7)
Hypertension 8 (38.1) 10 (43.5)
Malignancy 1 (4.8) 2(8.7)
Autoimmune Disease 0(0) 1(4.3)
Asthma 1(4.8) 0(0)
Sign and Symptoms
Fever 19 (90.5) 17 (73.9)
Cough 20 (95.2) 23 (100)
Cold 8 (38.1) 2 (8.7)
Sore Throat 8(38.1) 9(39.1)
Shortness of Breath 21 (100) 21 (91.3)
Shivering 4 (19) 7 (30.4)
Headache 14 (66.7) 12 (52.2)
Fatigue 19 (90.5) 18 (78.3)
Muscle Pain 7 (33.3) 9(39.1)
Nausea 9 (42.9) 11 (47.8)
Vomiting 1(4.8) 4(17.4)
Abdominal Pain 0(0) 4(17.4)
Diarrhea 2(9.5) 6 (26.1)
Anosmia 8 (38.1) 6 (26.1)

IQR: interquartile range; SD: standard deviation.
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Pre- and post-observational assessment of
laboratory values such as PO,/FiO; ratio, haemoglobin,
leukocytes, thrombocytes, NLCR, PT, aPTT, D-dimer,
CRP, and ferritin were conducted during admission, as
seen in Tables 2 and 3 for control and intervention
groups, respectively. Table 4 shows the ratio
comparison of each laboratory parameter of each group
and found no significant differences between the two.

Primary Outcome
During the 14-day follow-up, no subjects in both
group experienced the event, as shown in Table 5.

Secondary Outcomes

During 28 days of hospital admission, all cause
mortality was higher in control (13.0%) compared to
the intervention group (4.8%). However, they had no
statistically significant difference (p = 0.16, HR =4.39,
95% CI = 0.45-42.71). Figure 2 shows the cumulative
survival with observation until 28 days between the two
groups. Cumulative survival was 88.9% and 26.7% in
intervention and control groups, respectively.

There was no statistically significant difference in
the amount of time supplemental oxygen (13 days [IQR

J Infect Dev Ctries 2023; 17(1):43-51.

of 9-18 days] vs. 10 days [IQR of 9-14 days], p = 0.16).
The same result was also observed in the time it took
before patients were discharged (14 days [IQR of 9-20
days] vs. 11 days [IQR of 9-15 days], p = 0.27).
During the total follow-up with the most prolonged
stay of 41 days, 5 patients consisting of 4 from the
control (17.4%) and 1 from the intervention group
(4.8%) died, thereby making the proportion of patients

Figure 2. Cumulative survival curve between CCP arm and
control arm at 28 days.
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Table 2. Comparison of laboratory parameters between pre- and post-observation in control groups.

Control Arm (n = 22)

Pre-observation

Post-observation

Ratio pO2/Fi02, Median (IQR)
Hb (g/dL), Median (IQR)
White blood cell (x 10%), Mean (SD)

210 (140.5 — 356.5)
13.45 (12.92 — 14.60)
8.6932 (5.55)

299 (187.75 — 467.25)
12.55 (12.08 — 13.93)
12.36 (6.29)

NLCR, Mean (SD) 9.44 (17.57) 13.36 (13.19)
Platelets (x 10%), Median (IQR) 206 (170.75 — 320.50) 363 (284 — 414.75)
PT (Seconds), Median (IQR) 10.3 (10— 11) 11(10.7-11.7)

aPTT (Seconds), Median (IQR)
D-Dimer (mg/L), Median (IQR)
CRP (mg/L), Median (IQR)

Ferritin (ng/mL), Median (IQR)

31.7 (26.5—35.3)
580 (340 — 1330)
540 (337.5 — 1360)
553.24 (384.66 — 1094.04)

28 (25.6 — 32.75)
680 (360 — 1580)
3.80 (2.85—17.13)
651.07 (462.17 — 1520.22)

pO;: partial pressure of oxygen; FiO,: fraction of inspired oxygen; Hb: haemoglobin; IQR: interquartile range; SD: standard deviation; NLCR: neutrophil
to lymphocyte count; PT: prothrombin time; aPTT: activated partial thromboplastin time; CRP = c-reactive protein.

Table 3. Comparison of laboratory parameters between pre- and post-observation in plasma CCP groups.

COVID Convalescent Plasma (CCP) Arm (n = 21)
Pre-observation Post-observation
210 (140.5 — 356.5) 299 (187.75 - 467.25)
14.3 (13.45-15.35) 13.6 (12.6 — 14.5)

7.54 (3.30) 10.23 (3.56)

Ratio pO2/Fi02, Median (IQR)
Hb (g/dL), Mean (SD)
White blood cell (x 10%), Mean (SD)

NLCR, Median (IQR) 6.52 (2.52 — 9.89) 6.86 (5.37 — 12.23)
Platelets (x 10%), Median (IQR) 207 (172.5 - 269.5) 298 (246 — 385.5)
PT (Seconds) 10.5 (10— 11) 11(10.52 - 11)
aPTT (Seconds), Median (IQR) 29 (24.9 - 36.5) 29 (24— 40.1)
D-Dimer (mg/L), Median (IQR) 460 (315 — 965) 410 (290 — 720)
CRP (mg/L), Median (IQR) 460 (315 — 965) 3.5(1-7.6)

Ferritin (ng/mL), Median (IQR) 609 (371.7 — 1440.5) 649.9 (435.1 — 1198.47)
pO,: partial pressure of oxygen; FiO,: fraction of inspired oxygen; Hb: haemoglobin; IQR: interquartile range; SD: standard deviation; NLCR: neutrophil to
lymphocyte count; PT: prothrombin time; aPTT: activated partial thromboplastin time; CRP: C-reactive protein.
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who recovered from being 82.6% and 95.2%,
respectively (p = 0.13, HR = 5.47, 95%CI = 0.60 —
49.55). On the other hand, Figure 3 shows a similar
result to Figure 2, and the cumulative survival rate
between the intervention and control during the total
length of care was 88.9% and 0%, respectively.

Discussion

This study focused on hospitalized moderate
COVID-19 patients, most of whom are male. Same-sex
predominance was found in previous studies, one of
which was by Johan et al. [20] In this study, the
screening process was conducted in 100 patients, with
44 matching the inclusion criteria, while 56 were
excluded. Furthermore, 22 subjects were excluded
because they refused to obtain CCP due to negative
public stigma regarding the effect of therapy. The other
reason for exclusion is some subjects refused to be
randomized and might fall into the control group.

The study by Yang et al. [21] stated that COVID-
19 patients with moderate symptoms and comorbidities
had a higher risk of worsening critical conditions. In
moderately-ill patients, the prevalence presented with
or without comorbidities is relatively similar. However,
a higher mortality rate was observed in those with
comorbidities. The most frequent comorbid conditions
were the same as those found in Yang et al. [21],
namely hypertension and diabetes.

CCP did not give survival benefits during the 14-
day follow-up, and the 28-day mortality rate in the
intervention group was lower than the control (4.8% vs
13.0%). Even though they did not reach statistical

J Infect Dev Ctries 2023; 17(1):43-51.

Figure 3. Cumulative survival curve between CCP arm and
control arm during the total follow up period stay.
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significance, probably due to the small sample size, the
proportion of patients who died between those groups
reached three-fold, which should be considered
clinically significant. This result is consistent with
Simonovich et al. [18] in Argentina, where 288 patients
received CCP (SARS-CoV-2 antibody titer mean of
1:3200). In addition, there was no difference in the 30-
day mortality rate between the control and intervention
groups (10.96% vs. 11.43%, respectively; 95% CI: -7.8
to 6.8).

Other similar studies by Ortigoza et al. or the
RECOVERY trial [22] did not show the difference in
14- and 28-day mortality rates between the intervention
and control group (24% vs. 24%; rate ratio 1.00, 95%
CI 0.93-1.07, p = 0.95). They did not show any
difference in the length of outpatient care after hospital
admission between the intervention (66%) and control

Table 4. Comparison of laboratory parameters between control groups and CCP arm.

COVID Convalescent Plasma

Control Arm (n =22) (CCP) Arm (n = 21) p value
A Ratio pO2/FiO2, Median (IQR) 132.5 (-34 -209.5) 148 (13 — 358) 0.230"
A Hb (g/dL), Median (IQR) -0.65 (-1.22 - 0.65) -0.2 (-1.8-0.2) 0.431*
A WBC (x 10%) 2.86 (0.06 —6.09) 1.58 (-0.25-6.11) 0.480"
A NLCR, Median (IQR) 2.41 (0.54 - 6.95) -0.7 (-2 —4.46) 0.505%
A Platelet (x 10%), Median (IQR) 91 (15.75-161.5) 89 (-14 - 152) 0.999*
A PT (Seconds), Mean (SD) 0.54 (0.75) 0.33 (0.80) 0.371"
A aPTT (Seconds), Mean (SD) 2.15(18.19) 0.33 (14.28) 0.920"
A D-Dimer (mg/L), Mean (SD) 244.44 (1393.06) -611.62 (2350.79) 0.188"
A CRP (mg/L), Mean (SD) -38.66 (64.99) -55.55(50.44) 0.159"
A Ferritin (ng/mL), Mean (SD) -44.39 (554.96) -28.06 (539.19) 0.910"

"Independent T test; + Mann Whitney Test. pO,: partial pressure of oxygen; FiO,: fraction of inspired oxygen; Hb: haemoglobin; IQR: interquartile range; SD:
standard deviation; NLCR: neutrophil to lymphocyte count; PT: prothrombin time; aPTT: activated partial thromboplastin time; CRP: C-reactive protein.

Table 5. Comparison of primary outcomes between CCP arm and standard of care (control arm).

COVID Convalescent Plasma

Control Arm

Primary Outcome _ (CCP) Arm p value
(n=23) (n=21)
All-cause mortality at 14 days 0(0.0) 0 (0.0) -
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group (66%) (rate ratio 0.99, 95% CI 0.94-1.03 p =
0.57). The result is in line with RECOVERY, which
showed no difference in length of outpatient care after
discharge between the intervention and control groups
with median of 14 and 11 days, respectively (p = 0.27)
[22].

Since the RECOVERY trial failed to demonstrate
the survival benefit of CCP, patients were followed up
until they were discharged from the hospital, with the
longest stay of 41 days. During this period, 4 (17.4%)
and 1 (4.8%) patients in the control and intervention
groups died. This additional data increases the hazard
ratio between the groups, giving additional survival
benefits in favor of CCP.

Laboratory examinations can also be utilized to
assess clinical improvement. The groups did not
improve values of surrogate markers such as D-dimer,
prothrombin time, CRP, and other laboratory markers
(Table 4). Sekine et al. [23] conducted an open-label,
randomized study in which 160 patients were divided
into groups getting CCP in addition to conventional and
those receiving only standard treatment. The study
found no difference in terms of 14- and 28-day clinical
improvement of 61.3% and 65.0% in the intervention
and control groups, respectively (difference -3.7%;
95% CI -18.8% - 11.3%).

The cumulative survival rate in the intervention
group has a better outcome than the control (Figures 2
and 3). Rejeki et al. [24] showed that patients with
moderate symptoms of COVID-19 had significant
clinical improvement after CCP. Another case report by
Mahdi et al. [25] described the patient given CCP for 3
days in a row as replacement therapy. This is because
Favipiravir ~ shortages showed improvement in
symptoms such as shortness of breath, fever, and
weakness. In Alsharidah ef al. [26], moderate COVID-
19 patients with CCP show faster recovery than in the
control group (7 days vs 8 days, p = 0.006). The
mortality rate decreased significantly after 30 days of
treatment, oxygen saturation improved after day 3, and
lymphocyte recovery was at day 7.

The experimental design is an “open-label
randomized clinical trial”, which is advantageous
because it is the first time this method has been applied
in Indonesia. However, this study also has some
limitations, and the first is the total number of subjects.
Secondly, the standard parameter cannot ensure the
quality and quantity of the antibody titer in the donor
plasma.

J Infect Dev Ctries 2023; 17(1):43-51.

Conclusions

In conclusion, COVID CCP did not reduce 14-day
mortality compared to the control group in hospitalized
moderate COVID 19 patients. Mortality during 28-day
and total length of stay (41 days) were lower in the CCP
group compared to the control, although they did not
reach statistical significance.

Acknowledgements

The authors are grateful to the healthcare workers, donors,
patients, and their families, which with full encouragement,
are consistently providing care for patients during the
COVID-19 pandemic. Furthermore, the authors thank Nova
Hippy, MD, and team (CBTU Indonesian Red Cross), Pierlita
Rini, MD, and team (Jakarta BTU Indonesian Red Cross),
Prof. Pustika Amalia Wahidiyat, MD. PhD and team (Dr.
Cipto Mangunkusumo Blood Bank Unit), Suwarsih and team
(BTU Indonesian Red Cross, Pertamina Hospital), Wibowo
Soepomo, MD., Goretty Lusya Angelita, MD., Fery
Murtopo, MD., Febianza Mawaddah Putri, MD. and team
(Pertamina Hospital), Parbety Mustika Agustin, Ria Maryani,
Melly Oktaviani, Bona Pratama Putra and team (Integrated
Laboratory Dr. Cipto Mangunkusumo Hospital), Ika
Wijayanti and team (Madya Outpatient Clinic Dr. Cipto
Mangunkusumo Hospital), Ardhi Rahman Ahani, MD.,
Erwin Christian Susanto, MD., Edwin Ti Ramadan, MD.,
Muhammad Farhan Maruli, MD., Utami Susilowati
(Research Co-ordinator unit), as well as Yasmin and Dewi
Sawitri for their contributions.

Data Availability

Additional data can be requested when needed by contacting
the corresponding paper. Requests for access to these data
should be made by e-mail to Cosphiadi Irawan, MD, Ph.D.
cosphiadi.irawan@ui.ac.id.

References
1. World Health Organization (2022) COVID-19 weekly
epidemiological update. Available:

https://www.who.int/publications/m/item/weekly-
epidemiological-update-on-covid-19---12-october-2022.
Accessed: 26 October 2022.

2. Indonesian Coronavirus Disease Response Acceleration Task
Force (2022) COVID-19 distribution map in Indonesia.
Available: https://covid19.go.id/peta-sebaran-covid19.
Accessed: 26 October 2022.

3. Burhan E, Susanto AD, Nasution SA, Ginanjar E, Pitoyo CW,
Susilo A, Firdaus I, Santoso A, Juzar DA, Arif SK (2022)
Indonesian COVID-19 treatment guidelines, 4" ed. Joint
Multidisciplinary ~ Publisher  (Indonesian  Society  of
Respirology, Indonesian Heart Association, Indonesian
Society of Internal Medicine, Indonesian Society of
Anesthesiology and Intensive Therapy, Indonesian Pediatric
Society), Jakarta, 1-165. [Article in Indonesian].

49



Irawan et al. — COVID Convalescent Plasma Moderate Hospitalized

10.

11.

12.

13.

14.

15.

16.

Dong L, Hu S, Gao J (2020) Discovering drugs to treat
coronavirus disease 2019 (COVID-19). Drug Discov Ther 14:
58-60.

National Institutes of Health (2021) Treatment guidelines
panel: coronavirus disease 2019 (COVID-19). Available:
https://www.covid19treatmentguidelines.nih.gov/. Accessed:
17 April 2022.

Aksel G, Islam MM, Algm A, Eroglu SE, Yasar GB,
Ademoglu E, Délek UC (2021) Early predictors of mortality
for moderate to severely ill patients with Covid-19. Am J
Emerg Med 45: 290-296. doi: 10.1016/j.ajem.2020.08.076.
Weiss P, Murdoch DR (2020) Clinical course and mortality
risk of severe COVID-19. Lancet 395: 1014-1015.

Shen C, Wang Z, Zhao F, Yang Y, LiJ, Yuan J, Wang F, Li D,
Yang M, Xing L, Wei J, Xiao H, Yang Y, Qu J, Qing L, Chen
L, Xu Z, Peng L, Li Y, Zheng H, Chen F, Huang K, Jiang Y,
Liu D, Zhang Z, Liu Y, Liu L (2020) Treatment of 5 critically
ill patients with COVID-19 with convalescent plasma. JAMA
323: 1582-1589.

Duan K, Liu B, Li C, Zhang H, Yu T, Qu J, Zhou M (2020)
Effectiveness of convalescent plasma therapy in severe
COVID-19 patients. Proc Natl Acad Sci USA 117: 9490-9496.
Ahn JY, Sohn Y, Lee SH, Cho Y, Hyun JH, Baek YJ, Jeong
SJ, Kim JH, Ku NS, Yeom J, Roh J, Ahn MY, Chin BS, Kim
YS, Lee H, Yong D, Kim HO, Kim S, Choi JY (2020) Use of
convalescent plasma therapy in two COVID-19 patients with
acute respiratory distress syndrome in Korea. J Korean Med
Sci 35: 1-8.

Tan L, Kang X, Zhang B, Zheng S, Liu B, Yu T, Yang F, Wang
Q, Miao H (2020) A special case of COVID-19 with long
duration of viral shedding for 49 days. MedRxiv
03.22.20040071.

Kraft CS, Hewlett AL, Koepsell S, Winkler AM, Kratochvil
CJ, Larson L, Varkey JB, Mehta AK, Lyon GM 3rd, Friedman-
Moraco RJ, Marconi VC, Hill CE, Sullivan JN, Johnson DW,
Lisco SJ, Mulligan MJ, Uyeki TM, McElroy AK, Sealy T,
Campbell S, Spiropoulou C, Stroher U, Crozier I, Sacra R,
Connor MJ Jr, Sueblinvong V, Franch HA, Smith PW, Ribner
BS (2015) The use of TKM-100802 and convalescent plasma
in 2 patients with Ebola virus disease in the United States. Clin
Infect Dis 61: 496-502.

Griensven J Van, Edwards T, Lamballerie X de, Semple MG,
Gallian P, Baize S, Horby PW, Raoul H, Magassouba N,
Antierens A, Lomas C, Faye O, Sall AA, Fransen K, Buyze J,
Ravinetto R, Tiberghien P, Claeys Y, De Crop M, Lynen L,
Bah EI, Smith PG, Delamou A, De Weggheleire A, Haba N
(2016) Evaluation of convalescent plasma for Ebola virus
disease in Guinea. N Engl J Med 374: 33-42.

Florescu DF, Kalil AC, Hewlett AL, Schuh AJ, Stroher U,
Uyeki TM, Smith PW (2015) Administration of Brincidofovir
and convalescent plasma in a patient with Ebola virus disease.
Clin Infect Dis 61: 969-973.

Zhou B, Zhong N, Guan Y (2007) Treatment with convalescent
plasma for Influenza A (HSN1) infection. N Engl J Med 357:
1450-1451.

Hung IFN, To KKW, Lee CK, Lee KL, Chan K, Yan WW, Liu
R, Watt CL, Chan WM, Lai KY, Koo CK, Buckley T, Chow
FL, Wong KK, Chan HS, Ching CK, Tang BSF, Lau CCY, Li
IWS, Liu SH, Chan KH, Lin CK, Yuen KY (2011)
Convalescent plasma treatment reduced mortality in patients
with severe pandemic Influenza A (HIN1) 2009 virus
infection. Clin Infect Dis 52: 447-456.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

J Infect Dev Ctries 2023; 17(1):43-51.

Burnouf T, Radosevich M (2004) Treatment of severe acute
respiratory syndrome with convalescent plasma. Hong Kong
Med J 9: 309.

Simonovich VA, Pratx LDB, Scibona P, Beruto MV, Vallone
MG, Vazquez C, Savoy N, Giunta DH, Pérez LG, Sanchez M
del L, Gamarnik AV, Ojeda DS, Santoro DM, Camino PJ,
Antelo S, Rainero K, Vidiella GP, Miyazaki EA, Cornistein W,
Trabadelo OA, Ross FM, Spotti M, Funtowicz G, Scordo WE,
Losso MH, Ferniot I, Pardo PE, Rodriguez E, Rucci P, Pasquali
J, Fuentes NA, Esperatti M, Speroni GA, Nannini EC,
Matteaccio A, Michelangelo HG, Follmann D, Lane HC,
Belloso WH (2021) A randomized trial of convalescent plasma
in COVID-19 severe pneumonia. N Engl J Med 384: 619-629.
United States Department of Health and Human Services
(2022) Investigational COVID-19 convalescent plasma;
Guidance for industry. Available:
https://www.fda.gov/emergency-preparedness-and-
response/mcm-issues/covid-19-related-guidance-documents-
industry-fda-staff-and-other-stakeholders. Accessed: 7 January
2022.

Kurnianda J, Hardianti MS, Triyono T, Thobari JA, Trisnawati
1, Wisudarti CFR, Sukorini U, Anshori F, Setiawan SA, Ucche
M, Farahnaz A, Suryani Y (2021) Efficacy and safety of
convalescent plasma therapy in patients with moderate-to-
severe COVID-19: A non-randomized comparative study with
historical control in a referral hospital in Indonesia. J Infect
Public Health 15: 100-108.

Yang J, Zheng Y, Gou X, Pu K, Chen Z, Guo Q, Ji R, Wang
H, Wang Y, Zhou Y (2020) Prevalence of comorbidities and
its effects in coronavirus disease 2019 patients: A systematic
review and meta-analysis. Int J Infect 94: 91-95.

Horby PW, Estcourt L, Peto L, Emberson JR, Staplin N, Spat
E, Pessoa-Amorim G, Cambell M, Roddick A, Brunskill NJ,
George T, Zehnder D, Tiberi S, Aung NN, Uriel A,
Widdrington J, Koshy G, Brown T, Scott S, Baillie JK, Buch
MH, Chappell LC, Day JN, Faust SN, Jaki T, Jeffery K,
Juszczak E, Lim WS, Mafham M, Montgomery A, Mumford
AD, Rowan K, Thwaites G, Roberts DJ, Haynes R, Landray
MJ (2021) Convalescent plasma in patients admitted to
hospital with COVID-19 (RECOVERY): A randomised
controlled, open-label, platform trial. Lancet 397: 2049-2059.
Sekine L, Arns B, Fabro BR, Cipolatt MM, Machado RRG,
Edison L (2021) Convalescent plasma for COVID-19 in
hospitalised patients : An open-label, randomised clinical trial.
Eur Respir J 59: 2101471.

Rejeki MS, Sarnadi N, Wihastuti R, Fazharyasti V, Samin WY,
Yudhaputri FA, Johar E, Nurainy N, Bachtiar NS, Muljono DH
(2021) Convalescent plasma therapy in patients with moderate-
to-severe COVID-19: A study from Indonesia for clinical
research in  low- and middle-income  countries.
EClinicalMedicine 36: 100931.

Mahdi BA, Suryantoro SD, Romadhon PZ, Windradi C,
Widiyastuti KN, Novendrianto D, Widiasi ED, Agustin ED,
Firdausa S, Alkaff FF (2021) Convalescent plasma therapy:
The early use in moderate to severe COVID-19 patients in
hospitals with limited resources. IJTID 9: 181-186.
Alsharidah S, Ayed M, Ameen RM, Alhuraish F, Rouheldeen
NA, Alshammari FR, Embaireeg A, Almelahi M, Adel M,
Dawoud ME, Aljasmi MA, Alshammari N, Alsaeedi A, Al-
Adsani W, Arian H, Awad H, Alenezi HA, Alzafiri A, Gouda
EF, Almehanna M, Alqahtani S, Alshammari A, Askar MZ
(2021) COVID-19 convalescent plasma treatment of moderate

50



Irawan et al. — COVID Convalescent Plasma Moderate Hospitalized

and severe cases of SARS-CoV-2 infection: A multicenter
interventional study. Int J Infect 103: 439-446.

Corresponding author

Cosphiadi Irawan, MD, PhD.

Division of Hematology and Medical Oncology, Department of
Internal Medicine, Faculty of Medicine, Universitas Indonesia/Dr.
Cipto Mangunkusumo Hospital

Address: J1. Diponegoro No. 71, Central Jakarta, Indonesia

Tel: (+62) 021-80675479.

Fax: (+62) 021-2926286.

E-mail: cosphiadi.irawan@ui.ac.id

Conflict of interests: No conflict of interests is declared.

J Infect Dev Ctries 2023; 17(1):43-51.

51



	Introduction
	Methodology
	Study Subjects
	Source of COVID Convalescent Plasma (CCP)
	Statistical Analysis
	COVID Convalescent Plasma (CCP) Procedure
	Outcomes Measurement

	Results
	Primary Outcome
	Secondary Outcomes

	Discussion
	Conclusions
	Acknowledgements
	Data Availability
	References
	Corresponding author


