
INTRODUCTION 

The epidemic caused by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) that began in the city of Wuhan in the 
People’s Republic of China in late 2019 has affected over 28 mil-
lion people and caused nearly 900,000 deaths globally. This num-
ber has continued to increase, and it is now believed that SARS-
CoV-2 has become endemic.1) Besides comorbidities, age is a poor 
prognostic factor in individuals with coronavirus disease 2019 
(COVID-19). In Korea and Italy, approximately 80% and 90% of 
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Background: Among all patients infected with coronavirus disease 2019 (COVID-19), the older 
adult population was the most affected, with 80%–90% of fatalities occurring in this group. The 
effectiveness of convalescent plasma (CP) in older adults is considerably more restricted than 
that in adults, resulting in a demand for data on the efficacy of therapeutic CP in older adults. 
This meta-analysis of updated literature examined the effect of CP in older adults with COVID-19. 
Methods: Relevant literature was identified from studies indexed in the Cochrane, PubMed, and 
Google Scholar databases between December 2019 and April 2022. The primary outcome was 
all-cause mortality. Risk estimates were pooled using a random-effects model. The risk of bias 
was assessed by regression-based Egger test using the relative risk (RR) and upper and lower 
confidence intervals (CIs) of the three included studies. Results: Among 377 studies identified, 
three full-text studies that included 1,038 patients met the inclusion criteria. The results of our 
meta-analysis showed that CP administration lowered the mortality risk in older adults with 
COVID-19 (RR=0.47; 95% CI, 0.26–0.86; p=0.01; I2=0%, p<0.81). CP therapy was more useful if 
delivered early in the course of the disease (within 72 hours of onset) and in less severe stages of 
the disease. Mortality tended to be lower in the high-titer group. Conclusions: CP treatment was 
significantly associated with a lower risk of mortality in older adults with COVID-19 than in pa-
tients not administered CP. The timing of CP administration is critical since earlier treatment after 
disease onset was associated with a better prognosis. 
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fatalities occurred in patients aged > 70 years and 60 years, respec-
tively. Similar patterns were observed in other countries affected by 
COVID-19.2) Older adults with COVID-19 also have a longer 
hospital stay, increased healthcare costs, and, even if they survive, 
an altered quality of life. 

Age is a significant factor related to COVID-19 severity and clin-
ical manifestations. Older adults with COVID-19 have a higher 
death rate because of the disease’s high case fatality rate and symp-
tomatic infection rate.2) Numerous studies have indicated that ad-
vanced age is a significant risk factor for COVID-19 mortality. Age 
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also affects the time between hospitalization and mortality, as well 
as viral clearance.3) Inflammaging is a phenomenon in which the 
presence of systemic basal inflammatory mediators increases with 
age, regardless of acute immunological assaults. This chronic, low-
grade inflammation has been hypothesized to be the cause of sev-
eral chronic disorders related to aging.4) Because inflammation is a 
major pathogenic mechanism in COVID-19, inflammaging may 
lead to worse prognosis in older adults with COVID-19.5) Addi-
tionally, inflammation plays a significant role in immunosenes-
cence, a term that refers to general changes that occur in the im-
mune system with age, including a decreased ability to fight new 
infections.4) 

Few therapies for the treatment of COVID-19 are effective; 
some therapies have been abandoned and others are undergoing 
evaluation. Several techniques have been investigated, including 
the administration of particular antibodies found in convalescent 
plasma (CP).6) While several meta-analyses investigating the bene-
fits of CP in adults have failed to demonstrate its efficacy in de-
creasing death rates, the meta-analysis by Klassen et al.7) demon-
strated a lower death rate among CP-transfused patients with 
COVID-19 than among non-CP-transfused patients with 
COVID-19. The effectiveness of CP in older adults is considerably 
less studied than that in adults, resulting in a high demand for the 
evidence of the efficacy of therapeutic COVID-19 CP in older 
adults. Consequently, there remains a lack of consensus regarding 
the use of CP in older patients with COVID-19. Thus, we con-
ducted this systematic review and meta-analysis to assess the exist-
ing data and provide evidence of the efficacy of CP for older adults 
with COVID-19. We also provided an overview of the prospective 
advantages of CP therapy in older adults with COVID-19. 

MATERIALS AND METHODS 

Eligibility Criteria 
We included all research articles analyzing the outcomes of CP use 
in older adults with COVID-19. We independently screened eligi-
ble publications based on the following inclusion criteria: older 
adults with COVID-19, English language, and original articles. We 
excluded non-research articles (e.g., case reports or series, review 
articles, letters to the editor, study protocols, editorials, or com-
mentaries) and studies with insufficient data. 

Search Strategy and Study Selection 
We performed this meta-analysis according to the Preferred Re-
porting Items for Systematic Reviews and Meta-Analysis (PRIS-
MA) statement.1) We systematically searched the PubMed, Direc-
tory of Open Access Journal, and Cochrane Central Register of 

Controlled Trials databases using the search terms (“Coronavirus 
Disease 2019” OR “COVID-19” OR “novel coronavirus pneumo-
nia” OR “2019-nCoV” OR “SARS-CoV-2”) AND (“older adults”) 
AND (“convalescent plasma”) on January 30, 2021. The full search 
terms are presented in Supplementary Table S1. Duplicate results 
were excluded. We independently screened the abstracts of the re-
maining articles for relevance. We then read the remaining articles 
to include those that fulfilled our criteria. The final inclusion of the 
studies was based on the agreement of all authors. Any disagree-
ment between the authors was resolved by consensus. We assessed 
the full texts of the remaining articles according to the inclusion 
and exclusion criteria and evaluated the quality of the observation-
al cohort studies using the Newcastle-Ottawa Quality Assessment 
Scale. Study quality was categorized as poor (score 0–3), fair 
(score 4–6), or high (score 7–9). We assessed randomized con-
trolled trials (RCTs) using a checklist guide from the Center of Ev-
idence-Based Medicine.  

Data Extraction  
All authors independently performed data extraction using stan-
dardized forms that included the author, year of study, study de-
sign, country of study, number of samples, location of study, age, 
method of CP administration, and outcome. Disagreement among 
authors was addressed using a protocol for discussion to achieve 
agreement. The outcome of this study was mortality. 

Definitions of Older Adults, COVID-19, and CP 
Older adults were defined as those aged ≥ 65 years.2) COVID-19 
positivity was defined as a nasopharyngeal swab positive for 
SARS-CoV-2 by polymerase chain reaction assay. Standard care 
was provided to each patient based on the standard protocol of the 
respective centers. The convalescent plasma administration proto-
cols were performed in the respective centers. The volume varied 
between 250 mL and 300 mL among studies based on patient 
clinical responses. 

Statistical Analysis 
We used Review Manager 5.4.1 (https://training.cochrane.org/
online-learning/core-software/revman) and Stata version 16 
(StataCorp LLC, College Station, TX, USA) to perform the me-
ta-analysis. The effects of CP administration on mortality in older 
adults with COVID-19 were presented as relative risks (RRs). We 
calculated dichotomous variables using the Mantel–Haenszel for-
mula. The RR was reported with a 95% confidence interval (CI) 
for dichotomous variables. The p-value was two tailed, and statisti-
cal significance was set at p < 0.05. 

We assessed heterogeneity using the Q-statistic and I2 tests. The 
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I2 statistic measured the percentage of total variation across the 
studies due to clinical or methodological heterogeneity rather than 
chance. We applied a random-effects model in the analysis to bet-
ter represent the population. To the assess small-study effect and 
publication bias, we performed a regression-based Egger test.3) We 
did not perform a funnel plot analysis owing to the limited number 
of studies. 

Ethics Approval and Consent to Participate 
Ethical statements and consent for publication were not applicable 
to this review and meta-analysis. Our study is registered in PROS-
PERO (ID: CRD42022312006) and complied with the ethical 
guidelines for publication.8) 

This study complied the ethical guidelines for authorship and 
publishing in the Annals of Geriatric Medicine and Research.9) 

RESULTS 

Baseline Characteristics and Study Selection 
The qualitative and quantitative syntheses (meta-analysis) includ-
ed 1,038 patients from three studies (Fig. 1).1,6,10) The characteris-
tics of the included studies are presented in Table 1. The critical 
appraisals for each study are presented in Table 2. Two studies 
were observational, while one was a randomized, double-blind, 

placebo-controlled trial. Male patients comprised 46.89% of the 
study participants. The lowest mean age reported in the studies 
was 77.2 ± 8.6 years.6) 

Records identified from:
• Databases (n=377)

○ PubMed: 364
○ DOAJ: 13

• Registers (n=8,722)
○ CENTRAl: 8,722

Identification of studies from databases and registers

Records screened (n=7,124)

Reports sought for retrieval 
(n=4)

Reports assessed for 
eligibility (n=4)

Studies included in the 
review (n=3)

Reports of included studies 
(n=3)

Records removed before screening:
• Duplicate records (n=13)
•  Records marked as ineligible by 

automation tools (n=1,962)

Records excluded based on the 
abstract and title (n=7,120)

Reports not retrieved (n=0)

Reports excluded:
• Protocol: 1
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Fig. 1. Flowchart of the search strategy.

Table 1. Demographic and clinical characteristics of the included studies

Study Year Design Country
Sample Age (y)

Time  
administration

Volume and titer CP 
administration Outcome

Total CP vs.  
control Total CP vs.  

control
Franchini  

et al.1)
2021 Observational Italy 755 22 vs. 733 87 (82–90) N/A 7 (4.5–8) days 

after symptoms
1 to 3 units of CP  

(300 mL per unit) 
( ≥ 1: 160)

Mortality rates at 28 
days and at the end 
of follow-up: 66 
(48–80) days

Libster  
et al.6)

2021 Randomized,  
double-blind, 
placebo- 
controlled trial

Argentina 160 80 vs. 80 77.2 ± 8.6 76.4 ± 8.7 vs.  
77.9 ± 8.4

< 72 hours after 
symptoms

250 mL of CP 
( > 1:1000)

In-hospital mortality

Romon  
et al.10)

2021 Observational Spain 123 41 vs. 82 86.7 ± 5.02 86.7±5.02 vs. 
85.9±4.39

7 (4–10) days  
after symptoms

300 mL of CP  
(low titer, < 1: 250; 
high titer, > 1: 250)

In-hospital mortality

Values are presented as median (interquartile range) or mean±standard deviation.
CP, convalescent plasma.

Table 2. Critical appraisal using the Newcastle-Ottawa Quality Assessment Scale (NOS) for the included studies

Study Design Selection Comparability Outcome Validity Importance Applicability
Franchini et al.1) Observational *** ***
Romon et al.10) Observational **** * ***
Libster et al.6) RCT (+) (+) (+)

RCT, randomized controlled trial.
*, one point on NOS Scale. ***, three points on NOS Scale. ****, four points on NOS Scale. (+), yes.
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The inclusion criteria differed among studies. Franchini et al.1) 
included older adults with COVID-19 in a long-term care facility, 
in which 31.8% and 48.2% had moderate and severe COVID-19, 
respectively. Libster et al.6) included patients with at least one of 
each sign or symptom in the following two categories for < 48 
hours: a temperature of at least 37.5°C, unexplained sweating, or 
chills and dry cough, dyspnea, fatigue, myalgia, anorexia, sore 
throat, dysgeusia, anosmia, or rhinorrhea. Romon et al.10) included 
all adult patients with COVID-19 with radiologically confirmed 
pneumonia according to the criteria of the patient’s physician and 
ability to receive standard treatment.  

The methods of CP administration differed among studies. 
Franchini et al. provided the number of units of CP based on pa-
tient clinical response. Fifteen, six, and one patient received one, 
two, and three CP units, respectively. The median interval between 
the first and second CP administrations was 3 days (interquartile 
range [IQR], 3–12 days). The third CP unit was administered 3 
days after the second CP unit.1)  

CP Administration and Patient Mortality 
CP administration lowered mortality risk in older adults with 
COVID-19 (RR = 0.47; 95% CI, 0.26–0.86; p = 0.01; I2 = 0%, 
p < 0.81) (Fig. 2). 

We also assessed the effects of CP administration on oxygen sat-
uration, intensive care unit (ICU) admission, and length of stay as 
secondary outcomes; however, we did not carry out meta-analysis 
analysis because of the limited number of studies and lack of data. 
The following sections describe the outcomes. 

Patient oxygen saturation increased after CP administration 
from 93% (91%–95%) to 96% (95%–97%; p < 0.01) on day 3, 
97% (95–97%; p < 0.001) on day 7, and 98% (97%–98%; 
p < 0.001) on day 14.1) Severe respiratory disease developed in 13 
patients (16%) in the CP group and 25 patients (31%) in the pla-
cebo group (RR = 0.52; 95% CI, 0.29–0.94; p = 0.03).6) 

Although Libster et al.6) observed less severe respiratory disease 
in the CP group, Romon et al.10) reported that ICU admission and 
length of stay did not differ between the CP and control groups. 

Two patients (4.9%) in the CP group and seven patients (8.5%) in 
the control group were admitted to the ICU (p = 0.467). The me-
dian lengths of stay in the CP and control groups were 11 (9–16) 
and 11 (7.5–16) days, respectively (p = 0.073).10) 

Publication Bias 
We analyzed publication bias with a regression-based Egger test 
using the RR, upper CI, and lower CI of the three included studies. 
The regression-based Egger test showed no small-study effects 
(p = 0.810). 

DISCUSSION 

Compared to without CP, CP treatment was significantly related 
to a lower risk of mortality in older adults with COVID-19 
(RR = 0.47; 95% CI, 0.26–0.86; p = 0.01; I2 = 0%, p < 0.81). To 
date, few meta-analyses have investigated the effects of CP in older 
adults. Kloypan et al.11) reported that CP significantly lowered the 
chance of all-cause mortality by 31% compared to usual therapy 
(pooled RR = 0.69; 95% CI, 0.56–0.86; p = 0.001; I2 = 50.1%) in 
47 patients; however, they included all adult populations and not 
specifically older adults. In contrast, in their meta-analysis, Janiaud 
et al.12) reported that CP therapy had no meaningful effect on all-
cause mortality or any other clinical outcomes in patients with 
COVID-19. Across all 10 RCTs, the summary RR was 1.02 (95% 
CI, 0.92–1.12). These contradictory results were most likely 
caused by differences in the time of administration, disease severi-
ty, and titer level. Several studies have demonstrated that the po-
tential of CP to inhibit the course of COVID-19 is time depen-
dent. Early (within 72 hours) delivery of high-titer CP to older 
adults with mild COVID-19 slowed disease progression. Early 
treatment resulted in reduced progression of the disease of 40%–
60% compared to control.1) In one study of patients in Houston, 
mortality was lower only among those who received CP within 72 
hours of admission.13) Moreover, a large multicenter study in the 
United States demonstrated lower 7-day mortality among hospi-
talized patients who received transfusions within 72 hours of diag-

Fig. 2. Forest plot and relative risk for the association of convalescent plasma administration with mortality in older adults with COVID-19.

Study of subgroup
Franchini 2021
Libster 2021
Romon 2021

Total (95% CI)
Total events
Heterogeneity: Tau2=0.00; Chi2=0.41, df=2 (p=0.81); I2=0%
Test for overall effect: z=2.46 (p=0.01)
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nosis than among those who received transfusions later.14)  

While more participants in the study by Libster et al.6) showed 
relative mortality risk reduction of 48%, the trial administered 250 
mL of CP with an IgG titer > 1:1000 within 72 hours after the on-
set of mild COVID-19 symptoms. The results of this trial demon-
strated a dose-dependent IgG effect in CP infusions. Plasma with 
IgG titers of 1:3200 or higher reduced the risk of severe respiratory 
disease by 73%.6) Similarly, Romon et al.10) reported in-hospital 
mortality rates of 26.8% for controls and 14.6% for patients admin-
istered CP (p = 0.131). Moreover, the ICU admission rates were 
8.5% and 4.9%, respectively (p = 0.467). Mortality tended to be 
lower in the high-titer group (9.5%) than in the low-titer group 
(20%) and in patients transfused within the first 7 days of symp-
tom onset (10%) than in patients transfused later (19.1%).10) 

Franchini et al.1) reported that 22 patients with COVID-19 were 
transfused with 30 CP units (median 1; IQR 1–2): 15 patients 
(68.2%) with one CP unit, six (27.3%) with two CP units, and one 
(4.5%) with three CP units. Each unit contained 300 mL. Seven 
CP units (23.3%) had a neutralizing antibody titer of 1:80, 18 
(60.0%) had a titer of 1:160, and five (16.7%) had a titer of 1:320. 
The median interval between symptom onset and the first CP 
transfusion was 7 days (IQR 4.5–8 days). This study reported a 
significantly overall mortality rate of 13.6% (3/22) compared to 
the control group—38.3% (281/733), p < 0.02, corresponding to 
a 65% reduction in mortality risk.1) Several parameters showed 
varying decreases in all tests performed (white blood cell, lympho-
cyte, and platelet counts and aspartate aminotransferase, alanine 
aminotransferase, ferritin, IL-6, CRP, lactate dehydrogenase, and 
D-dimer levels) during follow-up. In particular, ferritin levels de-
creased by 24% and 44% on days 3 and 14, respectively, following 
CP infusion. Similarly, IL-6 concentration decreased by 29% and 
56%.1) 

CP collected from patients who have recovered COVID-19 and 
with humoral immunity against the virus includes many antibod-
ies that can neutralize SARS-CoV-2 and eliminate the pathogen 
from blood circulation and pulmonary tissues.11,15) In older adults 
who are severely or critically ill, lung alveoli macrophages or epi-
thelial cells can release large amounts of pro-inflammatory cyto-
kines and chemokines, which attract monocytes and neutrophils 
to the infection site to remove the virus and infected cells, resulting 
in uncontrolled inflammation. This results in increased macro-
phage infiltration and consequently, reduced lung function. Thus, 
the most important aspect of CP is that antibodies can kill or stop 
SARS-CoV-2 and prevent viral replication.11) In patients with 
COVID-19, including immunocompromised people, CP treat-
ment enhances SARS-CoV-2 clearance, indicating an antiviral ef-
fect. Viral neutralization is hypothesized to suppress the inflamma-

tory response, thereby decreasing the risk of excessive immune re-
sponse and preventing lung injury, disruption of gas exchange, and 
mortality.7) Antibody-mediated interference with viral replication 
could lead to increased tissue repair and lower mortality. In addi-
tion, patients who received CP transfusions expressed fewer in-
flammatory markers, such as chemokines, IL-6, and CRP.16) 

Although our meta-analysis did not specifically analyze oxygen 
saturation and ICU length of stay owing to limited study findings, 
we aimed to describe how CP administration might also help en-
hance oxygen saturation and decrease the duration of ICU stay. 
Oxygen saturation improved following CP injection, from 93% 
(91–95%) to 96% (95–97%; p <  0.01) on day 3, 97% (95–97%; 
p < 0.001) on day 7, and 98% (97–98%; p < 0.001) on day 14.1) 
Severe respiratory disease developed in 13 patients (16%) in the 
CP group and 25 patients (31%) in the placebo group (RR = 0.52; 
95% CI, 0.29–0.94; p = 0.03).6) This finding is also consistent with 
that reported by Allahyari et al.17) who found that CP administra-
tion dramatically improved oxygen saturation and ameliorated 
acute respiratory distress syndrome (ARDS) when administered 
early in the disease course. They also reported that patients with 
mild ARDS administered CP (PaO2/FiO2 >  200 and <  250) re-
covered significantly more quickly than healthy control (p = 0.046). 
While the proportion of discharged patients with moderate ARDS 
(PaO2/FiO2 ≥ 100 and ≤ 200) was similarly higher in the plasma 
group (55.6 % vs. 33.3 % in the control group), the difference was 
not statistically significant. Both groups discharged the same num-
ber of patients with severe ARDS (PaO2/FiO2 < 100) (1 of 4 pa-
tients, 25%). Therefore, CP therapy may be more useful if deliv-
ered early in the course of the disease and before the patient be-
come critically ill, thus bolstering the concept of CP efficacy in less 
severe stages of the disease.  

The impact of timing of administration on outcomes may be 
due to macrophage activation. Older adults with COVID-19 may 
experience higher macrophage activation and innate immune cell 
migration to lung tissues, resulting in more severe inflammation 
and pulmonary injury. Inhibition of this system may help prevent 
cytokine storms and lung injury. This was also reinforced by a re-
cent study that reported increased chemokines for innate immune 
cells in patients with COVID-19 within the first 7 days of infec-
tion.18) Furthermore, in the absence of an acute injury, aged indi-
viduals have a higher stage of inflammation. Therefore, providing 
CP in the early stages of illness may minimize the degrees of sys-
temic inflammation and cytokine storm. 

Romon et al.10) reported that ICU admission and length of stay 
did not differ between the CP and control groups. Two patients 
(4.9%) in the CP group and seven patients (8.5%) in the control 
group were admitted to the ICU (p = 0.467). The median lengths 
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of stay in the CP and control groups were 11 (9–16) and 11 (7.5–
16) days, respectively (p = 0.073). This lack of difference was most 
likely due to the late administration of CP in their trial. The medi-
an times between symptom onset and hospitalization to CP ad-
ministration were 7 days (IQR 4–10) and 1 day (IQR 0–2), re-
spectively. A previous study suggested that the early administra-
tion of CP based on symptoms and less severe disease may have a 
greater effect on CP therapy. Abolghasemi et al.,19) reported that 
CP transfusion within 3 days of hospitalization resulted in a great-
er overall proportion of patients (98.2%) who were discharged 
compared to Allahyari et al.,17) in which a median time from 
symptoms to CP administration of 4.41 days showed a lower per-
centage of patients who recovered and were discharged (78.1%). 
Thus, CP transfusion improved patient clinical outcomes by re-
ducing the duration of stay in the hospital, the requirement for 
non-invasive mechanical ventilation and intubation, and the fatal-
ity rate. 

This meta-analysis had some limitations. First, some studies 
were observational cohorts that provided weaker strength of evi-
dence compared to RCTs. Second, the limited number of studies 
may have produced false-positive results. Third, we did not consid-
er comorbidities in predicting the mortality risk. However, older 
adults often have multiple comorbidities that affect mortality risk. 

In conclusion, compared to patients not administered CP, CP 
treatment was significantly associated with a lower risk of mortality 
in older adults with COVID-19. The timing of CP administration 
is critical since earlier onset of disease are associated with better 
prognosis. 

ACKNOWLEDGMENTS 

We thank the authors of the included studies. We also thank the 
staff of the Division of Geriatric Medicine of the Department of 
Internal Medicine at Udayana University, the Department of Inter-
nal Medicine of Wangaya General Hospitals, and the Department 
of Internal Medicine of North Lombok Regional Hospitals. 

CONFLICT OF INTEREST 
The researchers claim no conflicts of interest. 

FUNDING 
None. 

AUTHOR CONTRIBUTIONS 
Conceptualization, IGPSA, DD, IBP, SSR; Methodology, IGPSA, 
DD, IBP, SSR; Formal analysis, IGPSA, DD, IBP, SSR; Investiga-
tion, IGPSA, DD, IBP, SSR; Data curation, IGPSA, DD, IBP, SSR; 

Writing-original draft, IGPSA, DD, IBP, SSR; Writing-review & 
editing, IGPSA, DD, IBP, SSR, SS. 

SUPPLEMENTARY MATERIALS 

Supplementary materials can be found via https://doi.org/10. 
4235/agmr.22.0045.

REFERENCES 

1. Franchini M, Glingani C, Morandi M, Corghi G, Cerzosimo S, 
Beduzzi G, et al. Safety and efficacy of convalescent plasma in el-
derly COVID-19 patients: the RESCUE trial. Mayo Clin Proc 
Innov Qual Outcomes 2021;5:403-12. 

2. Kang SJ, Jung SI. Age-related morbidity and mortality among 
patients with COVID-19. Infect Chemother 2020;52:154-64. 

3. Hu X, Xing Y, Jia J, Ni W, Liang J, Zhao D, et al. Factors associat-
ed with negative conversion of viral RNA in patients hospitalized 
with COVID-19. Sci Total Environ 2020;728:138812. 

4. Bartleson JM, Radenkovic D, Covarrubias AJ, Furman D, Winer 
DA, Verdin E. SARS-CoV-2, COVID-19 and the ageing im-
mune system. Nat Aging 2021;1:769-82. 

5. Bonafe M, Prattichizzo F, Giuliani A, Storci G, Sabbatinelli J, Ol-
ivieri F. Inflamm-aging: why older men are the most susceptible 
to SARS-CoV-2 complicated outcomes. Cytokine Growth Fac-
tor Rev 2020;53:33-7. 

6. Libster R, Perez Marc G, Wappner D, Coviello S, Bianchi A, 
Braem V, et al. Early high-titer plasma therapy to prevent severe 
COVID-19 in older adults. N Engl J Med 2021;384:610-8. 

7. Klassen SA, Senefeld JW, Johnson PW, Carter RE, Wiggins CC, 
Shoham S, et al. The effect of convalescent plasma therapy on 
mortality among patients with COVID-19: systematic review 
and meta-analysis. Mayo Clin Proc 2021;96:1262-75. 

8. Noh JH, Jung HW, Ga H, Lim JY. Ethical guidelines for publish-
ing in the Annals of Geriatric Medicine and Research. Ann Geri-
atr Med Res 2022;26:1-3. 

9. Noh JH, Jung HW, Ga H, Lim JY. Ethical guidelines for publish-
ing in the Annals of Geriatric Medicine and Research. Ann Geri-
atr Med Res 2022;26:1-3. 

10. Romon I, Dominguez-Garcia JJ, Arroyo JL, Suberviola B, Cabe-
zon I, Abascal B, et al. Convalescent plasma treatment for pa-
tients of 80 years and older with COVID-19 pneumonia. BMC 
Geriatr 2021;21:566. 

11. Kloypan C, Saesong M, Sangsuemoon J, Chantharit P, Mongk-
hon P. Convalescent plasma for COVID-19: a meta-analysis of 
clinical trials and real-world evidence. Eur J Clin Invest 2021; 
51:e13663. 

Ann Geriatr Med Res 2022;26(3):208-214

213Convalescent Plasma in Older Adults with COVID-19

https://doi.org/10.4235/agmr.22.0045
https://doi.org/10.4235/agmr.22.0045
https://doi.org/10.1016/j.scitotenv.2020.138812
https://doi.org/10.1038/s43587-021-00114-7
https://doi.org/10.1038/s43587-021-00114-7
https://doi.org/10.1038/s43587-021-00114-7
https://doi.org/10.1016/j.cytogfr.2020.04.005
https://doi.org/10.1016/j.cytogfr.2020.04.005
https://doi.org/10.1016/j.cytogfr.2020.04.005
https://doi.org/10.1016/j.cytogfr.2020.04.005
https://doi.org/10.1056/nejmoa2033700
https://doi.org/10.1056/nejmoa2033700
https://doi.org/10.1056/nejmoa2033700
https://doi.org/10.1016/j.mayocp.2021.02.008
https://doi.org/10.1016/j.mayocp.2021.02.008
https://doi.org/10.1016/j.mayocp.2021.02.008
https://doi.org/10.1016/j.mayocp.2021.02.008
https://doi.org/10.4235/agmr.22.0021
https://doi.org/10.4235/agmr.22.0021
https://doi.org/10.4235/agmr.22.0021
https://doi.org/10.4235/agmr.22.0021
https://doi.org/10.4235/agmr.22.0021
https://doi.org/10.4235/agmr.22.0021
https://doi.org/10.1186/s12877-021-02447-9
https://doi.org/10.1186/s12877-021-02447-9
https://doi.org/10.1186/s12877-021-02447-9
https://doi.org/10.1186/s12877-021-02447-9
https://doi.org/10.1111/eci.13663
https://doi.org/10.1111/eci.13663
https://doi.org/10.1111/eci.13663
https://doi.org/10.1111/eci.13663


12. Janiaud P, Axfors C, Schmitt AM, Gloy V, Ebrahimi F, Hepprich 
M, et al. Association of convalescent plasma treatment with clin-
ical outcomes in patients with COVID-19: a systematic review 
and meta-analysis. JAMA 2021;325:1185-95. 

13. Salazar E, Christensen PA, Graviss EA, Nguyen DT, Castillo B, 
Chen J, et al. Treatment of coronavirus disease 2019 patients 
with convalescent plasma reveals a signal of significantly de-
creased mortality. Am J Pathol 2020;190:2290-303. 

14. Joyner MJ, Senefeld JW, Klassen SA, Mills JR, Johnson PW, Th-
eel ES, et al. Effect of convalescent plasma on mortality among 
hospitalized patients with COVID-19: initial three-month expe-
rience. medRxiv 2020 Aug 12 [Epub]. https://doi.org/10.1101
/2020.08.12.20169359. 

15. Klein SL, Pekosz A, Park HS, Ursin RL, Shapiro JR, Benner SE, 
et al. Sex, age, and hospitalization drive antibody responses in a 
COVID-19 convalescent plasma donor population. J Clin Invest 
2020;130:6141-50. 

16. Tremblay D, Seah C, Schneider T, Bhalla S, Feld J, Naymagon L, 
et al. Convalescent plasma for the treatment of severe COVID-19 
infection in cancer patients. Cancer Med 2020;9:8571-8. 

17. Allahyari A, Seddigh-Shamsi M, Mahmoudi M, Amel Jamehdar 
S, Amini M, Mozdourian M, et al. Efficacy and safety of conva-
lescent plasma therapy in severe COVID-19 patients with acute 
respiratory distress syndrome. Int Immunopharmacol 2021;93: 
107239. 

18. Rojas M, Rodriguez Y, Monsalve DM, Acosta-Ampudia Y, 
Camacho B, Gallo JE, et al. Convalescent plasma in COVID-19: 
possible mechanisms of action. Autoimmun Rev 2020;19: 
102554. 

19. Abolghasemi H, Eshghi P, Cheraghali AM, Imani Fooladi AA, 
Bolouki Moghaddam F, Imanizadeh S, et al. Clinical efficacy of 
convalescent plasma for treatment of COVID-19 infections: re-
sults of a multicenter clinical study. Transfus Apher Sci 2020;59: 
102875. 

www.e-agmr.org

214 I Gusti Putu Suka Aryana et al.

https://doi.org/10.1001/jama.2021.2747
https://doi.org/10.1001/jama.2021.2747
https://doi.org/10.1001/jama.2021.2747
https://doi.org/10.1001/jama.2021.2747
https://doi.org/10.1016/j.ajpath.2020.08.001
https://doi.org/10.1016/j.ajpath.2020.08.001
https://doi.org/10.1016/j.ajpath.2020.08.001
https://doi.org/10.1016/j.ajpath.2020.08.001
https://doi.org/10.1101/2020.08.12.20169359
https://doi.org/10.1101/2020.08.12.20169359
https://doi.org/10.1101/2020.08.12.20169359
https://doi.org/10.1101/2020.08.12.20169359
https://doi.org/10.1172/jci142004
https://doi.org/10.1172/jci142004
https://doi.org/10.1172/jci142004
https://doi.org/10.1172/jci142004
https://doi.org/10.1002/cam4.3457
https://doi.org/10.1002/cam4.3457
https://doi.org/10.1002/cam4.3457
https://doi.org/10.1016/j.intimp.2020.107239
https://doi.org/10.1016/j.intimp.2020.107239
https://doi.org/10.1016/j.intimp.2020.107239
https://doi.org/10.1016/j.intimp.2020.107239
https://doi.org/10.1016/j.autrev.2020.102554
https://doi.org/10.1016/j.autrev.2020.102554
https://doi.org/10.1016/j.autrev.2020.102554
https://doi.org/10.1016/j.autrev.2020.102554
https://doi.org/10.1016/j.transci.2020.102875
https://doi.org/10.1016/j.transci.2020.102875
https://doi.org/10.1016/j.transci.2020.102875
https://doi.org/10.1016/j.transci.2020.102875

	INTRODUCTION 
	MATERIALS AND METHODS 
	Eligibility Criteria 
	Search Strategy and Study Selection 
	Data Extraction
	Definitions of Older Adults, COVID-19, and CP 
	Statistical Analysis 
	Ethics Approval and Consent to Participate 

	RESULTS 
	Baseline Characteristics and Study Selection 
	CP Administration and Patient Mortality 
	Publication Bias 

	DISCUSSION 
	ACKNOWLEDGMENTS 
	CONFLICT OF INTEREST 
	FUNDING 
	AUTHOR CONTRIBUTIONS 

	SUPPLEMENTARY MATERIALS 
	REFERENCES 

