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Coronavirus disease 2019 (COVID-19) caused by SARS-CoV-2 has
infected approximately 6.5 million people, with a loss of over 383,000
lives across the globe (as of 03 June 2020). There is currently no cure
for it. Convalescent plasma therapy (CPT) was used to treat a limited
number of COVID-19 cases in China and South Korea, where five ob-
servational studies (involving 27 patients) reported recovery from ill-
nesses and reduction in viral load (Table 1) [1–5], although this was not
confirmed in another study involving six patients [6].
The development of immunity to a pathogen involves an innate

response followed by an adaptive response, where the body makes
specific antibodies to clear offending pathogens. Patients recovering
from infections have variable antibody levels which can be used to treat
other critically ill patients. Fully recovered donors can donate plasma
by plasmapheresis, but where this is unavailable, whole blood is col-
lected and plasma separated for transfusion to the patient maintaining
optimum conditions of storage, defrosting and administration techni-
ques (including 24 hours post thaw expiry rule) for fresh frozen plasma.
Whole blood should be stored between 2 °C and 6 °C for a duration that
depends on the anticoagulant and preservative used. Liquid plasma can
be stored between 1 °C and 6 °C for up to 40 days, and plasma frozen at
−18 °C or lower (stored within 24 hours after blood collection) can be
stored for up to 12 months. Inactivation of plasma pathogens should be
confirmed to minimise the risks of transfusion-transmitted infectious
diseases and to rule out the possible risk of super-infection with SARS-
CoV-2.
It is recommended that SARS-CoV-2 neutralising antibody (NAbs)

titres should be greater than 1:320, but lower thresholds could also be
effective. Plasma is released for transfusion without antibody testing in
emergency situations, and archived samples tested later to confirm
adequate levels of Nabs. Most people with high levels of antibody can
donate plasma every two weeks as long as the titres remain adequate. A
sample of donor plasma stored should be saved at −20 °C or lower for
retrospective testing of total and anti-SARS-CoV-2 NAbs titres and other
investigations dictated by the patient's status. Blood/serum/plasma
samples of the recipient (both prior to, and after transfusion) should be
collected for haemovigilance.

It is important to ensure ABO compatibility of plasma between
donors and recipients to avoid Rhesus D (RhD) sensitisation when
whole blood is transfused. Transfusion of plasma from at least two
donors may be therapeutically beneficial to achieve more effective
immune protection from delivery of diverse antibodies. Patients can
receive an initial transfusion of 200 mL, followed by one or two addi-
tional transfusions of 200 mL according to disease severity and toler-
ance to the infusions. Although CPT is likely to have potential benefits
and low risks, the complications of CPT (e.g., allergic transfusion re-
actions, transfusion-associated circulatory overload (TACO), and
transfusion-related acute lung injury (TRALI) are not likely to be dif-
ferent from satndard transfusions particularly in developed nations.
While the risk of TRALI is generally< 1/5000 units transfused, it is of
particular concern in severe COVID-19 infections given the potential
priming of the pulmonary endothelium (which can be mitigated by
donor screening). Of note, risk factors for TACO (e.g., cardiorespiratory
disease, advanced age, renal impairment etc.) are shared by those at
risk of COVID-19, underscoring the need for careful attention to fluid
volume management.
While the risk of transfusion-transmitted SARS-CoV-2 is mostly

theoretical, there are no reports of transmission of a respiratory virus by
blood transfusion. Nevertheless, donors still need to wait for 14 days
following resolution of their symptoms in addition to first being tested
negative for the virus. There is also the theoretical risk of antibody-
dependent enhancement (ADE), where antibodies developed during a
prior infection exacerbate clinical severity after infection with a dif-
ferent viral serotype following transfusion of human anti-SARS-CoV-2
plasma.
Finally, it is unclear if convalescent plasma can blunt the develop-

ment of a natural immune response, especially when used prophy-
lactically. There are multiple clinical trials taking place in several
countries including in the UK (e.g., REMAP-CAP and RECOVERY
Trials). People who have recovered from COVID-19 for more than 28
days, with no transfusion-transmitted diseases and who are not preg-
nant are eligible to participate. Recipients will be followed throughout
their hospitalisation and a month after discharge. While we await trial
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results, we recommend that CPT be considered for patients severely ill
with COVID-19 upon hospitalisation.

Ethical approval

No ethical approval required.

Sources of funding

Nil.

Author contribution

All authors contributed equally in the preparation of the manu-
script, seen and approved the final version.

Research registration Unique Identifying Number (UIN)

1. Name of the registry: Not relevant.
2. Unique Identifying number or registration ID: Not relevant.
3. Hyperlink to your specific registration (must be publicly accessible
and will be checked): Not relevant.

Guarantor

Dr Amin Islam.

Provenance and peer review

Not commissioned, internally reviewed.

Declaration of competing interest

No conflicts of interest to declare.

References

[1] J.Y. Ahn, Y. Sohn, S.H. Lee, et al., Use of convalescent plasma therapy in two COVID-
19 patients with acute respiratory distress syndrome in Korea, J. Kor. Med. Sci. 35

(2020) e149, https://doi.org/10.3346/jkms.2020.35.e149.
[2] B. Zhang, S. Liu, T. Tan, et al., Treatment with convalescent plasma for critically ill

patients with SARS-CoV-2 infection, Chest (2020), https://doi.org/10.1016/j.chest.
2020.03.039 (in press).

[3] K. Duan, B. Liu, C. Li, et al., Effectiveness of convalescent plasma therapy in severe
COVID-19 patients, Proc. Natl. Acad. Sci. U.S.A. 117 (2020) 9490–9496, https://doi.
org/10.1073/pnas.2004168117.

[4] C. Shen, Z. Wang, F. Zhao, et al., Treatment of 5 critically ill patients with COVID-19
with convalescent plasma, J. Am. Med. Assoc. 323 (2020) 1582–1589, https://doi.
org/10.1001/jama.2020.4783.

[5] M. Ye, D. Fu, Y. Ren, et al., Treatment with convalescent plasma for COVID-19 pa-
tients in Wuhan, China, J. Med. Virol. (2020), https://doi.org/10.1002/jmv.25882
(in press).

[6] Q.L. Zeng, Z.J. Yu, J.J. Gou, et al., Effect of convalescent plasma therapy on viral
shedding and survival in COVID-19 patients, J. Infect. Dis. (2020), https://doi.org/
10.1093/infdis/jiaa228 (in press).

Amin Islam
Mid and South Essex University Hospitals Group NHS Trust, Westcliffe on

Sea, Prittlewell Chase, SS0 0RY, UK
Department of Haematology and Oncology, Faculty of Medicine and

Dentistry, Queen Mary University, London, E1 4NS, UK
Anglia Ruskin Medical School, Bishop Hall Ln, Chelmsford, CM1 1SQ, UK

Shafquat Rafiq
Department of Gastroenterology, East Kent University Hospitals NHS Trust,

Kennington Rd, Willesborough, Ashford, TN24 0LZ, UK

Sabina Karim
Department of Paediatric Haematology and Oncology, National Institute of

Cancer Research and Hospital, Mohakhali, Dhaka–1212, Bangladesh

Ismail Laher
Faculty of Medicine, Department of Pharmacology and Therapeutics, The

University of British Columbia, 2176 Health Sciences Mall, Vancouver, V6T
1Z3, Canada

Harunor Rashid∗

National Centre for Immunisation Research and Surveillance, The Children's
Hospital at Westmead, Westmead, NSW, 2145, Australia

Marie Bashir Institute for Infectious Diseases and Biosecurity, School of
Biological Sciences and Sydney Medical School, University of Sydney,

Australia
E-mail address: harunor.rashid@health.nsw.gov.au.

Table 1
Observational studies that used CPT in the treatment of COVID-19.

Author [Ref] Country Sample size Age range years Outcome Remarks

Duan et al. [3] China 10 34–78 All recovered; viral load was undetectable in 7 patients Received CPT at a median of 16.5 days after
disease onset. Also received antivirals

Ye et al. [5] China 6 28–75 All recovered Received CPT >4 weeks from disease onset
Ahn et al. [1] Korea 2 67 and 71 Both recovered Also received, systemic steroid.
Zhang et al. [2] China 4 31–73 All patients became PCR negative for virus. Received CPT about 2 weeks after disease onset.

Also received antivirals, interferon α, antibiotics
& antifungals. Two patients were treated with
ECMO.

Shen et al. [4] China 5 36–65 3 patients discharged from the hospital and 2 are in stable
condition. All became negative for virus within 12 days after
CPT.

CPT administered between 10 and 22 days after
hospitalisation

Zeng et al. [6] China 6 31.5–77.8 5 died, 1 survived. Reduced viral shedding Received CPT 21.5 days after first detection
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