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Objective: The aim of this study is to investigate post-COVID-19 
antibody titers in patients who received convalescent plasma (CP) in 
addition to standard-of-care treatment.

Materials and Methods: Hospitalized COVID-19 patients who received 
CP in addition to standard care were retrospectively investigated. 
Patients who received CP with a recorded total COVID-19 antibody 
test result after treatment were included. From among hospitalized 
COVID-19 patients who received only standard care with a recorded 
total COVID-19 antibody test result, a control group matched for age, 
gender, and comorbidities was formed. Total COVID-19 antibody index 
levels were compared.

Results: Thirty-three CP recipients were enrolled in the study. The 
control group consisted of 34 age-, gender-, and comorbidity-
matched standard-care patients. Median total COVID-19 antibody 
index levels were significantly reduced in the CP group.

Conclusion: Although CP therapy may have benefits for disease 
outcome, its potential ability to hamper long-term immunity may be 
a problem.
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Amaç: Çalışmanın amacı tedavi sürecinde standart tedavilere ek olarak 
konvalesan plazma (KP) tedavisi uygulanan COVID-19 hastalarında 
takipte oluşan COVID-19 antikor düzeylerini incelemektir. 

Gereç ve Yöntemler: Yatarak tedavi alan COVID-19 hastaları içinde 
standart tedavilere ek olarak KP tedavisi alanlar retrospektif olarak 
incelenmiştir ve takipte COVID-19 antikor düzeyleri bakılmış olanlar 
çalışmaya dahil edilmiştir. Aynı zaman zarfında yatarak takip edilen, 
standart tedavi alan ve takipte COVID-19 antikor düzeyi bakılmış 
olan COVID-19 hastaları arasından yaş, cinsiyet ve komorbidite sıklığı 
eşleştirilmiş bir kontrol grubu oluşturulmuştur. İki grup arasında 
COVID-19 antikor düzeyleri karşılaştırılmıştır. 

Bulgular: KP tedavisi alan ve takipte antikor düzeyleri bakılmış olan 
33 COVID-19 hastası çalışmaya dahil edildi. Kontrol grubunda 34 hasta 
mevcuttu. Median total COVID-19 antikor indeks düzeyleri standart 
yaklaşıma ek olarak KP alan grupta anlamlı olarak düşük saptandı.

Sonuç: KP tedavisinin COVID-19 hastalarında sonuçlar üzerine olumlu 
etkileri görülmekle beraber hastalık sonrasında azalmış antikor yanıtı, 
uzun dönem bağışıklık üzerine olumsuz etkilerin bir göstergesi olabilir.
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Introduction

Convalescent plasma (CP) therapy is the transfusion of plasma 
containing polyclonal antiviral antibodies, obtained from 
recently ill donors who have fully recovered with sufficient 
antibody responses. Potential mechanisms of action for CP are 
virus neutralization, antibody-dependent virolysis, antibody-
dependent antigen presentation, antibody-dependent cellular 
toxicity, and complement activation [1]. Enhancement of viral 

clearance is the foremost effect expected from CP therapy; 
therefore, administration in the early stages of the infection with 
high viral load and insufficient endogenous immunoglobulin 
(Ig) response may be more beneficial [2,3]. CP has previously 
been used for prophylaxis after contact in viral hepatitis, 
mumps, measles, and polio and is used as a therapeutic agent for 
influenza, severe acute respiratory syndrome (SARS), and Middle 
East respiratory syndrome (MERS) [4,5,6,7,8,9,10]. Likewise, the 
effectiveness of CP therapy with early administration has been 
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demonstrated for coronavirus disease 2019 (COVID-19). In a 
retrospective cohort study based on the US national registry, 
the unadjusted mortality within 30 days after CP therapy was 
lower among patients who received a transfusion within 3 days 
after receiving a diagnosis of COVID-19 than among those who 
received a transfusion 4 or more days after the diagnosis [11]. 
In addition, Libster et al. [12] demonstrated reduced progression 
to severe respiratory disease with early CP administration. 
Contradictory results regarding the efficacy of CP in COVID-19 
also exist [13].

Endogenous antibodies produced by the host in COVID-19 
have protective effects against reinfection. Although early 
administration of CP seems to have beneficial effects on 
outcomes in COVID-19, it is unclear whether CP therapy alters 
the endogenous antibody production and hampers long-term 
humoral immunity against the virus. In this study, we aim to 
investigate post-COVID antibody titers in patients who received 
CP in addition to standard-of-care (SOC) treatment and compare 
them to those of patients who received only SOC treatment. 

Materials and Methods

Study Design

This study was conducted as a single-center, retrospective, case-
control study. Ethical approval of the study was obtained from 
the Ethics Committee of Ankara City Hospital. 

Patients

Hospitalized COVID-19 patients who received CP therapy in 
addition to the SOC approach from Ankara City Hospital’s 
Internal Medicine Inpatient Clinic between August 15 and 
December 31, 2020, were retrospectively investigated. The 
COVID-19 diagnosis was confirmed with the presence of a 
recorded positive SARS-CoV-2 real-time reverse transcription 
polymerase chain reaction (RT-PCR) test from a nasopharyngeal 
swab for every patient. Among patients with positive PCR 
results, subjects who received a total of at least 400 mL of 
CP obtained from donors (200-250 mL administered on two 
consecutive days or two alternate days) with recorded test 
results for total COVID-19 antibody against the S1 antigen 
(Siemens Atellica-IM Total [COV2T]) after PCR positivity were 
included in the study. Index values of COVID-19 total Ig over 
1 are accepted as positive for this kit. Our center reported 
all values over 10 as >10; therefore, patients with Ig levels 
of >10 were recorded as having levels of 10. Data regarding 
demographics and comorbidities were recorded for all CP 
recipients. From among hospitalized COVID-19 patients who 
received only SOC treatment during the same period of 
time with recorded total COVID-19 antibody test results, an 
age-, gender-, and comorbidity-matched control group was 
formed. 

Interventions

The SOC approach comprised oxygen support, hydroxychloroquine, 
favipiravir, low-molecular-weight heparin, anticoagulants, 
and additional anti-inflammatory treatment when indicated 
in accordance with the COVID-19 guidelines of the Turkish 
Ministry of Health [14]. Likewise, indications for hospitalization, 
CP therapy administration, intubation, and discharge were also 
set in accordance with the Turkish Ministry of Health guidelines 
[14].

Outcomes

Total COVID-19 antibody index levels and days from symptom 
onset at the time of COVID-19 antibody work-up were recorded 
for both groups.

Statistical Analysis

Statistical analyses were performed using SPSS 22 (IBM Corp., 
Armonk, NY, USA). The normality of variables was investigated 
by Shapiro-Wilk test. Continuous variables were presented as 
median and interquartile range (IQR). Categorical variables were 
presented as number and percentage. The Mann-Whitney U 
test was used for comparison of continuous variables according 
to normality. For comparisons of categorical variables, the 
chi-square test was used. Values of p<0.05 were considered 
statistically significant. 

Results

Of 67 recipients of CP in addition to SOC treatment, 33 patients 
with total COVID-19 antibody test results were enrolled in 
this study. The control group consisted of 34 age-, gender-, 
and comorbidity-matched SOC patients with total COVID-19 
antibody test results. Demographics, comorbid diseases, 
duration of symptoms at the time of COVID-19 antibody work-
up, and total COVID-19 antibody titers are presented in Table 1. 
No significant differences were observed in the demographics 
or frequency of comorbid diseases between groups. Days from 
symptom onset at the time of antibody work-up was 28.5 
(29.75) in the SOC group and 25 (12.5) in the SOC + CP group 
[median (IQR), p=0.292]. In the SOC + CP group, the interval 
between CP administration and antibody work-up was 21 (12.5) 
days [median (IQR)]. Median (IQR) total COVID-19 Ig levels were 
significantly reduced in the CP group (Table 1).

Discussion

Our results demonstrate a significantly reduced total COVID-19 
antibody response in CP recipients. 

CP is obtained from recovered COVID-19 patients who 
have developed humoral immunity, containing neutralizing 
antibodies (NAbs) for severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) capable of pathogen clearance 
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from peripheral circulation and pulmonary tissues [15]. 
NAbs particularly bind to the S1-receptor binding domain 
(S1-RBD) of the S protein, which binds to angiotensin-converting 
enzyme receptors, preventing the entrance of the virus into 
the cells. Furthermore, CP contains various IgG and IgM type 
non-neutralizing antibodies (non-NAbs), similar to fresh frozen 
plasma. In addition to enhancing viral clearance, both NAbs 
and non-NAbs have immunomodulatory effects via limiting 
immune complex formation and complement cascade activation 
[16,17]. Furthermore, both NAbs and non-NAbs in CP reduce 
innate immune activation and regulate the activation of these 
cells downstream of the Fcγ receptors in B lymphocytes and  
antigen-presenting cells. Again, by regulating T lymphocyte 
interactions of these cells, they cause humoral tolerance against 
SARS-CoV-2 and reduce antibody formation [18]. Theoretically, 
CP administration during the active infection period may suppress 
the endogenous antibody response due to these aforementioned 
effects on both B lymphocytes and innate immunity. Our results 
have demonstrated reduced levels of COVID-19 antibodies in CP 
recipients after a median of 28.5 days from symptom onset in 
the SOC group and 25 days in the CP group. Since CP is generally 
administered within the first week of symptoms and the IgG  
half-life in circulation is 10 to 21 days, we may assume that 
even with the presence of considerable exogenous COVID-19 
antibodies in circulation, the index COVID-19 antibody levels 
were still lower in the CP group, possibly indicating deterioration 
in endogenous antibody production [19].

CP therapy may enhance viral clearance and provide better 
disease outcomes, particularly when administered in early 
stages of infection [12,20]. However, an altered long-term 
humoral immunity due to suppression of endogenous antibody 
production may be speculated as a risk of CP therapy. Therefore, 
it should not be overlooked that after immunoglobulins in CP 
are metabolized by the host, an absence of immunological 
memory for SARS-CoV-2 may occur [21]. 

Study Limitations

The small sample size and retrospective nature of this study 
were the major limitations. Disease severity at admission or 
onset of CP treatment was not evaluated. Furthermore, there 
may have been undetected variations in Ig levels of CP solutions 
since Ig levels were not measured. Finally, our center reported 
COVID-19 total Ig values over 10 as >10; therefore, patients 
with higher Ig levels were not evaluated precisely, which would 
have further reflected the altering effects of CP on endogenous 
Ig production. Nevertheless, to our best knowledge, this is the 
first study to evaluate effects of CP therapy on endogenous 
antibody production in COVID-19.

Conclusion

In conclusion, although CP therapy may have benefits for 
disease outcomes, its potential to hamper long-term immunity 
and increase the risk of reinfection may be a problem, since the 
pandemic is still far from being under control globally. 

Authorship Contributions

Concept: A.O., A.E., S.C.G., İ.A., O.K.; Design: A.O., A.E., S.C.G., İ.A., O.K.; 
Data Collection or Processing: A.O., A.E., S.C.G., İ.A., O.K.; Analysis 
or Interpretation: A.O., A.E., S.C.G., İ.A., O.K.; Literature Search: A.O., 
A.E., S.C.G., İ.A., O.K.; Writing: A.O., A.E., S.C.G., İ.A., O.K. 

Conflict of Interest: No conflict of interest was declared by the 
authors.

Financial Disclosure: The authors declared that this study 
received no financial support.

References
1. Devasenapathy N, Ye Z, Loeb M, Fang F, Najafabadi BT, Xiao Y, Couban R, 

Bégin P, Guyatt G. Efficacy and safety of convalescent plasma for severe 
COVID-19 based on evidence in other severe respiratory viral infections: a 
systematic review and metaanalysis. CMAJ 2020;192:E745-755. 

Table 1. Demographics, frequency of comorbid diseases, days from symptom onset at the time of COVID-19 antibody work-up, 
and total COVID-19 antibody index levels in patient groups.

Standard-of-
care group 
(n=34)

Convalescent plasma plus 
standard-of-care group
(n=33)

p

Gender, male, n (%) 25 (73.5) 23 (69.7) 0.728

Age, years, median (IQR) 54.50 (25) 52 (17) 0.730

Presence of any comorbid disease, n (%) 22 (64.7) 14 (42.4) 0.067

Hypertension, n (%) 12 (35.3) 10 (30.3) 0.664

Diabetes, n (%) 8 (23.5) 6 (18.2) 0.590

Asthma or COPD, n (%) 1 (2.9) 1 (3) 0.983

CHD, n (%) 6 (17.6) 3 (9.1) 0.305

Total COVID-19 antibody index levels, median (IQR) 10 (0.06) 7.71 (7.71) 0.023

Days from symptom onset at the time of COVID-19 antibody work-up, median (IQR) 28.5 (29.75) 25 (12.5) 0.292

n: Number, IQR: interquartile range, COPD: chronic obstructive pulmonary disease, CHD: chronic heart disease, COVID-19: coronavirus disease 2019.



324

Turk J Hematol 2021;38:321-324Omma A. et al: Convalescent Plasma Reduces Antibodies in COVID-19

2. Robbiani DF, Gaebler C, Muecksch F, Lorenzi JCC, Wang Z, Cho A, Agudelo 
M, Barnes CO, Gazumyan A, Finkin S, Hägglöf T, Oliveira TY, Viant C, Hurley 
A, Hoffmann HH, Millard KG, Kost RG, Cipolla M, Gordon K, Bianchini F, 
Chen ST, Ramos V, Patel R, Dizon J, Shimeliovich I, Mendoza P, Hartweger 
H, Nogueira L, Pack M, Horowitz J, Schmidt F, Weisblum Y, Michailidis E, 
Ashbrook AW, Waltari E, Pak JE, Huey-Tubman KE, Koranda N, Hoffman 
PR, West AP Jr, Rice CM, Hatziioannou T, Bjorkman PJ, Bieniasz PD, Caskey 
M, Nussenzweig MC. Convergent antibody responses to SARS-CoV-2 in 
convalescent individuals. Nature 2020;584:437-442.

3. Hegerova L, Gooley TA, Sweerus KA, Maree C, Bailey N, Bailey M, Dunleavy 
V, Patel K, Alcorn K, Haley R, Johnsen JM, Konkle BA, Lahti AC, Alexander 
ML, Goldman JD, Lipke A, Lim SJ, Sullivan MD, Pauk JS, Pagel JM. Use of 
convalescent plasma in hospitalized patients with COVID-19: case series. 
Blood 2020;136:759-762.

4. Yeh KM, Chiueh TS, Siu LK, Lin JC, Chan PK, Peng MY, Wan HL, Chen JH, 
Hu BS, Perng CL, Lu JJ, Chang FY. Experience of using convalescent plasma 
for severe acute respiratory syndrome among healthcare workers in Taiwan 
hospital. J Antmicrob Chemother 2005;56:919-922.

5. Ko JH, Seok H, Cho SY, Ha YE, Baek JY, Kim SH, Kim YJ, Park JK, Chung CR, 
Kang ES, Cho D, Müller MA, Drosten C, Kang CI, Chung DR, Song JH, Peck 
KR. Challenges of convalescence plasma infusion therapy in Middle East 
respiratory coronavirus infection: a single centre experience. Antivir Ther 
2018;23:617-622.

6. Casadevall A, Scharff MD. Return to the past: the case for antibody-based 
therapies in infectious diseases. Clin Infect Dis 1995;21:150-161. 

7. Stokes J Jr, Wolman IJ, Childs Carpenter H, Margolis J. Prophylactic use 
of parents’ whole blood in anterior poliomyelitis: Philadelphia epidemic of 
1932. Am J Dis Child 1935;50:581-595.

8. Hung IF, To KK, 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 
BS, Lau CC, Li IW, Liu SH, Chan KH, Lin CK, Yuen KY. Convalescent plasma 
treatment reduced mortality in patients with severe pandemic influenza A 
(H1N1) 2009 virus infection. Clin Infect Dis 2011;52:447-456. 

9. Zhou B, Zhong N, Guan Y. Treatment with convalescent plasma for influenza 
A (H5N1) infection. N Engl J Med 2007;357:1450-1451. 

10. Zhang JS, Chen JT, Liu YX, Zhang ZS, Gao H, Liu Y, Wang X, Ning Y, Liu YF, 
Gao Q, Xu JG, Qin C, Dong XP, Yin WD. A serological survey on neutralizing 
antibody titer of SARS convalescent sera. J Med Virol 2005;77:147-150. 

11. Joyner MJ, Carter RE, Senefeld JW, Klassen SA, Mills JR, Johnson PW, Theel 
ES, Wiggins CC, Bruno KA, Klompas AM, Lesser ER, Kunze KL, Sexton MA, 
Diaz Soto JC, Baker SE, Shepherd JRA, van Helmond N, Verdun NC, Marks 
P, van Buskirk CM, Winters JL, Stubbs JR, Rea RF, Hodge DO, Herasevich V, 
Whelan ER, Clayburn AJ, Larson KF, Ripoll JG, Andersen KJ, Buras MR, Vogt 
MNP, Dennis JJ, Regimbal RJ, Bauer PR, Blair JE, Paneth NS, Fairweather D, 
Wright RS, Casadevall A. Convalescent plasma antibody levels and the risk 
of death from Covid-19. N Engl J Med 2021;384:1015-1027.

12. Libster R, Pérez Marc G, Wappner D, Coviello S, Bianchi A, Braem V, Esteban 
I, Caballero MT, Wood C, Berrueta M, Rondan A, Lescano G, Cruz P, Ritou 
Y, Fernández Viña V, Álvarez Paggi D, Esperante S, Ferreti A, Ofman G, 
Ciganda Á, Rodriguez R, Lantos J, Valentini R, Itcovici N, Hintze A, Oyarvide 
ML, Etchegaray C, Neira A, Name I, Alfonso J, López Castelo R, Caruso G, 
Rapelius S, Alvez F, Etchenique F, Dimase F, Alvarez D, Aranda SS, Sánchez 
Yanotti C, De Luca J, Jares Baglivo S, Laudanno S, Nowogrodzki F, Larrea R, 
Silveyra M, Leberzstein G, Debonis A, Molinos J, González M, Perez E, Kreplak 
N, Pastor Argüello S, Gibbons L, Althabe F, Bergel E, Polack FP; Fundación 
INFANT–COVID-19 Group. Early high-titer plasma therapy to prevent severe 
Covid-19 in older adults. N Engl J Med 2021;384:610-618.

13. Simonovich VA, Burgos Pratx LD, Scibona P, Beruto MV, Vallone MG, 
Vázquez C, Savoy N, Giunta DH, Pérez LG, Sánchez MDL, 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; PlasmAr Study Group. A randomized 
trial of convalescent plasma in Covid-19 severe pneumonia. N Engl J Med 
2021;384:619-629. 

14. Ministry of Health of the Republic of Turkey. Guidance To Covid-19 (SARS 
Cov 2 Infection). Available at https://hsgm.saglik.gov.tr/tr/covid-19-
ingilizce-dokumanlar.html (accessed 27 January 2021).

15. Marano G, Vaglio S, Pupella S, Facco G, Catalano L, Liumbruno GM, Grazzini 
G. Convalescent plasma: new evidence for an old therapeutic tool? Blood 
Transfus 2016;14:152-157.

16. Ministry of Health of the Republic of Turkey. Covıd-19 İmmün 
(Konvalesan) Plazma Tedarik Ve Klinik Kullanım Rehberi. Available online 
at https://shgmkanhizmetleridb.saglik.gov.tr/TR-76536/covid-19-immun-
konvalesan-plazma-tedarik-ve-klinik-kullanim-rehberi-guncellendi.html 
(accessed 27 January 2021).

17. Pandey A, Nikam AN, Shreya AB, Mutalik SP, Gopalan D, Kulkarni S, 
Padya BS, Fernandes G, Mutalik S, Prassl R. Potential therapeutic targets 
for combating SARS-CoV-2: drug repurposing, clinical trials and recent 
advancements. Life Sci 2020;256:117883. 

18. Zohar T, Alter G. Dissecting antibody-mediated protection against SARS-
CoV-2. Nat Rev Immunol 2020;20:392-394.

19. Booth BJ, Ramakrishnan B, Narayan K, Wollacott AM, Babcock GJ, Shriver 
Z, Viswanathan K. Extending human IgG half-life using structure-guided 
design. MAbs 2018;10:1098-1110. 

20. Erkurt MA, Sarici A, Berber İ, Kuku İ, Kaya E, Özgül M. Life-saving effect 
of convalescent plasma treatment in covid-19 disease: clinical trial from 
eastern Anatolia. Transfus Apher Sci 2020;59:102867. 

21. Wan Y, Shang J, Sun S, Tai W, Chen J, Geng Q, He L, Chen Y, Wu J, Shi Z, Zhou 
Y, Du L, Li F. Molecular mechanism for antibody-dependent enhancement of 
coronavirus entry. J Virol 2020;94:e02015-19.




