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ABSTRACT: 

Coronavirus disease 2019 (COVID-19) is pandemic with substantial fatality with-
out specific treatment. Convalescent plasma is used to treat infectious diseases 
including severe acute respiratory syndrome coronavirus 1 and Middle East re-
spiratory syndrome coronavirus infection, because of the effect of direct neu-
tralizing and suppression of viremia, and immunomodulation effect.  Although 
several anti-cytokine agents were suggested to improve outcomes of the patient, 
the unavailability of drugs will be a major problem for accessing. We reported 
the experience of convalescent plasma transfusion for COVID-19 related acute 
respiratory distress syndrome (CARDS), who refractory to standard treatment and 
clinically improvement after convalescent plasma transfusion, despite unidenti-
cal blood group. 

Keywords: Convalescent plasma, Coronavirus disease 2019, Acute respiratory 
distress syndrome, Incompatible ABO-Blood Group, Thailand 

OPEN ACCESS
Citation: 
Bhurayanontachai R, Siripaitoon P, Kosit-
pantawongN, Chusri S. The success of 
non-ABO-identical convalescent plasma 
transfusion in coronavirus disease 2019 
(COVID-19) related acute respiratory dis-
tress syndrome (CARDS): a case-report. 
Clin Crit Care 2022; 30: e0002.

Received: November 18, 2021
Revised: January  22, 2022
Accepted: February 28, 2022

Copyright: 
© 2021 The Thai Society of Critical Care 
Medicine. This is an open access article 
distributed under the terms of the Cre-
ative Commons Attribution License, which 
permits unrestricted use, distribution, and 
reproduction in any medium, provided 
the original author and source are cred-
ited.

Data Availability Statement: 
The data and code were available 
upon reasonable request (Rungsun 
Bhurayanontachai, email address: 
rungsun2346@gmail.com).

Funding: 
This was an unfunded study.

Competing interests: 
No reported conflicts of interest. 

Corresponding author: 
Rungsun Bhurayanontachai 
Division of Internal Medicine, Faculty of 
Medicine, Prince of Songkla University, 
Hat Yai, Songkla 90110, Thailand
Tel: (+66) 74-451452
Fax: (+66) 74-281-457
E-mail: rungsun2346@gmail.com

INTRODUCTION

The most severe form of severe acute respiratory syndrome coronavirus 2 (SAR-
CoV-2) infection is acute respiratory distress syndrome (ARDS), known as corona-
virus disease 2019 (COVID-19) related ARDS (CARDS), which occurred in approx-
imately 15% of cases and resulted in a high mortality rate [1]. Several measurements 
have been suggested for use in rescuing the most severe COVID-19 patients. [2]
	 The proposed mechanism of actions of convalescent plasma in infectious diseases 
were direct neutralizing and suppression of viremia, and immunomodulation effect. 
[3]  Convalescent plasma transfusion was previously used in SARS-CoV-1 infection, 
Middle East respiratory syndrome coronavirus (MERS-CoV) infection, and Ebola 
viral infection, demonstrating a better clinical improvement and reduction of mor-
tality [4]. Recently, the efficacy of ABO-compatible convalescent plasma transfusion 
of around 200-400 mL in patients with severe COVID-19 pneumonia with acute re-
spiratory failure has been reported to improve gases exchange and possibly reduced 
mortality in selected cases [5]. However, plasma of the most compatible ABO-blood 
group is difficult to prepare, particularly due to the unavailability of plasma donors. 
	 We report the success of convalescent plasma transfusion with the unidentical 
ABO-blood group for CARDS patients that is refractory to the current recommend-
ed medical treatment. This case report was registered and approved by the human 
research and ethics committee at Faculty of Medicine, Prince of Songkla University 
(EC number: REC.63-502-14-1).  
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KEY MESSAGES: 
•	 Convalescent plasma is one of the several modali-

ties to treat several viral infectious diseases, which 
main mechanisms are direct neutralizing and sup-
pression of viremia and immunomodulation effect.

•	 From the proposed mechanism, the application of 
convalescent plasma should be effective during 
the first week of SARS-CoV-2 infection or during 
the viremic phase.

•	 Efficacy of convalescent plasma have been ob-
served in several case reports and case series in a 
specific group of patients, the recent randomized 
control study did not support the outcomes of 
treatment.

•	 WHO recently recommended against the use of 
convalescent plasma to treat non-severe COVID-19, 
but they noted that convalescent plasma should 
be used in severe cases and suggested conducting 
the clinical study in this group of patients.

CASE DESCRIPTION

A 45-year-old man, presented at a primary hospital with 
acute respiratory symptoms and hypoxemia. He had been 
well until about 5 days prior to arrival, when he developed 
acute respiratory symptoms with fever, coughing and mini-
mal dyspnea on exertion. Subsequently, his nasopharyngeal 
swab for reverse transcription-polymerase chain reaction 
(RT-PCR) revealed detectable COVID-19. 
	 His initial chest X-rays demonstrated bilateral dif-
fuse inhomogeneous infiltration of both lungs. Therefore, 
COVID-19 related pneumonia was initially diagnosed and 
he was immediately given favipiravir, a combination of 
lopinavir and ritonavir, hydroxychloroquine, azithromycin 
and intravenous methyprednisolone. However, his respira-
tory condition did not improve and required high flow nasal 
cannula (HFNC) with fraction of inspired oxygen (FiO2) 1.0 
to maintain his oxygen saturation around 90-93%. Howev-
er, his clinical condition did not significantly improve after 
treatment, and eventually required endotracheal intubation 
and mechanical ventilation. He was finally referred to our 
hospital.
	 On arrival, he was hypoxic with oxygen saturation of 90-
94% and arterial partial pressure of O2 and the fraction of 
inspired oxygen (PaO2/FiO2) ratio of 248 under controlled 
mechanical ventilator support with positive end-expiratory 
pressure (PEEP) of 12 cm H2O and FiO2 1.0. His chest x-rays 
are shown in Figure 1A. Therefore, CARDS was eventually 
diagnosed. He also had lymphopenia with an absolute lym-
phocyte count of 924.7 cell/mm3. The inflammatory param-
eters revealed serum ferritin 1,022 ng/mL (30-400 ng/mL), 
interleukin-6 (IL)-6 2.8 pg/mL (0-7 pg/mL), C-reactive pro-
tein (CRP) 19.98 mg/L (< 5 mg/L) and D-Dimers 3.79 mcg/
mL (<0.5 mcg/mL). All current medical treatment was con-
tinued with the addition of 12 mg of intravenous dexameth-
asone There was no immunomodulation agents including 
IL-6 inhibitor, and intravenous remdesivir available at that 
time.  Nevertheless, we then considered convalescent plasma 
transfusion for this patient.
	 The 600 mL of convalescent plasma of COVID-19 was 
donated by our first patient, who recovered from pneumo-
nia after almost 21 days. The donor was firstly checked for 
the quantitative circulating antibody level for COVID-19 
before entering the plasmapheresis machine. The antibody 
level shown that immunoglobulin G (IgG) antibody against 
nucleocapsid was 4.862 AU/mL and IgG antibody against 
spike antigen was 6.89 AU/mL. The plasma donor was 
ABO-blood group “B” with Rh positive, but the current re-
cipient was found to have ABO-blood group “O” with Rh 
positive. Therefore, unidentical blood group transfusion re-
action could be seen.
	 After careful judgement, this patient was then trans-
fused 200 mL of the convalescent plasma on the first day 
of admission, which was day 14th after onset of disease. He 
was subsequently transfused another 200 mL of the con-
valescent plasma on the next day, after no significant im-
provement of clinical status and gas exchanges. No transfu-
sion reactions, neither hemolytic nor non-hemolytic, were 
detected after plasma transfusion was completed.
	 His clinical condition, including hemodynamic parame-
ters, oxygenation and infiltration on chest X-rays, was grad-

ually improving 48 hours after transfusion. The second and 
third nasopharyngeal swab test for COVID-19 was unde-
tectable by RT-PCR, 24 hours apart. He was eventually ex-
tubated five days after admission. 
	 His gas exchanges, and chest X-rays were subsequently 
improved within 5 days (Figure 1B) with the final PaO2/
FiO2 of 461.90. Before discharge, absolute lymphocyte 
count was 2,390 cell/mm3, serum ferritin 919 ng/mL (30-
400 ng/mL), IL-6 4.06 pg/mL (0-7 pg/mL), CRP 4.35 mg/L 
(<5 mg/L) and D-Dimers 1.23 mcg/mL (<0.5 mcg/mL). 
He was finally discharged home 9 days after admission.

DISCUSSION

We illustrated the case report of unidentical ABO-blood 
group convalescent plasma transfusion to the patient 
with CARDS, which demonstrated good treatment out-
comes. This treatment was given to the patient who was 
in critical condition despite aggressive pharmacological 
management including anti-viral agents, and corticoste-
roid. In addition, the convalescent plasma transfusion 
diminished inflammatory marker responses, improved 
lymphocyte counts and possibly enhanced viral clearance. 
We believed that the improvement of clinical condition of 
this patient could be a result of convalescent plasma rath-
er than current medical treatment, because all medication 
did not significantly change from the primary hospital. A 
top up convalescent plasma was only changed modality, 
that was given after our admission and the effect of the 
convalescent plasma normally occurred within 48 hours 
after transfusion in other infectious disease. 
	 Convalescent plasma transfusion has been introduced 
for some emerging viral infections, including SARS, 
MERS, H1N1 and Ebola, resulting in clinical improvement 
and survival benefit [4]. In COVID-19, reports from the 
latest case-series giving 400 mL of ABO-compatible plas-
ma to the patients with severe COVID pneumonia showed 
improvement of clinical status and reduction of length of 
stay [5]. The proposed mechanism of convalescent plas-
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ma in emerging viral infection are anti-viral mechanism and 
immunomodulation effect [6]. Current reports on the appli-
cation of convalescent plasma transfusion suggest use of the 
most ABO-compatible plasma to specific patients.
	 According to transfusion guidelines from several coun-
tries, most of them recommended use of plasma from the 
ABO-identical group or the most ABO-compatible group, 
unless it is necessary. Unfortunately, we did not have plasma 
from an ABO-identical donor for this patient at that time. 
From the transfusion immunology point of view, the recip-
ient ABO-blood group “O”, which expresses null antigen on 
their red cell surface, could practically receive the plasma 
components of either a ABO-group “A” or “B” donor without 
any immunologic reaction. However, monitoring of blood 
transfusion reactions, either hemolytic or non-hemolytic, 
must be performed if ABO-incompatible blood components 
are transfused. 
	 In our case, we carefully decided to give the incompat-
ible-ABO blood group convalescent plasma to rescue the 
deteriorated patient, who had received the optimal recom-
mended medical therapy for almost a week. We weighed the 
risk and benefit of this measurement and closely monitored 
the transfusion reaction and clinical status of the patient. 
Finally, the patient improved without any complication and 
was eventually discharged 9 days after admission.
	 Although, the recent several randomized control stud-
ies of the effect of convalescent plasma in management of 
COVID-19 pneumonia evidenced that no beneficial par-
ticularly in non-severe patients, who majority required 
low flow nasal canula [7-10]. Nevertheless, the efficacy of 
convalescent plasma in the critically ill COVID-19 patients 
who required organ support remain inconclusive. In addi-
tion, the subgroup analysis of convalescent plasma in the 
patients with impairment of humoral antibody for SAR-
CoV-2 may be beneficial [11]. 

	 WHO recently recommended against the use of con-
valescent plasma to treat non-severe COVID-19, but they 
noted that convalescent plasma should be used in the se-
vere cases and suggested to conduct the clinical study in 
this group of patients [12]. Until the evidences come up, 
we believe that convalescent plasma could be specifically 
applied within the first week of symptoms or during the 
viremic phase, on top of the standard management, to the 
severe cases of COVID-19 pneumonia or to the patients 
with impairment of antibody responses to SAR-CoV-2.  

CONCLUSION

We illustrated the CARDS patient, who refractory to 
the current standard medical treatment, dramatically  
responded to ABO-incompatible convalescent plasma 
transfusion without any transfusion reactions. We also as-
serted several pieces of current evidence that convales-
cent plasma transfusion in severe COVID-19 pneumo-
nia is clinically useful, even in the less compatible ABO 
blood group. This is, however, is just only an anecdotal 
report, a larger study of convalescent plasma transfusion 
in the critically ill COVID-19 pneumonia is required be-
fore recommending this as standard treatment.
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Figure 1. Chest x-rays(CXR): 1A CXR of the patient on admission (before convalescent plasma transfusion), 1B CXR of 
the patient on day 5th after convalescent plasma transfusion.
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