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Abstract: Significance: Given the lack of evidence of effective treatments and vaccines for Corona virus disease19(COVID-19), several treatment options are under investigation, including Convalescent Plasma. The FDA granted
emergency use authorization (EUA) on August 23, 2020 for use of convalescent plasma in hospitalized patients with
COVID-19 but further data from randomized clinical trials are needed. Objective: The objective of the study was to
find evidence of efficacy of Convalescent Plasma therapy in patients with moderate to severe COVID-19. Study
Design, Setting, and Sample size: Open label, observational study, where participants were allocated using
predefined assessment criteria. The study included 42 patients admitted in Fatima Memorial Hospital, Lahore with
moderate to severe COVID-19. The study was terminated early after 42 patients of a planned sample size of 50
patients due to no further admissions of COVID-19 in the hospital. Groups: Standard treatment for COVID-19
disease (antibiotics, steroids, Tocilizumab, Remdesivir) according to disease severity was given in 15 patients
(control group), while Convalescent plasma was administered in addition to standard treatment in 27 patients
(cases). Primary and Secondary Outcomes: Primary outcome was to see clinical improvement in patients with
moderate to severe COVID-19, defined as patient recovered and discharged home. Secondary outcomes looked at
oxygen requirement in both cases and controls after administration of treatment and any improvement in
biochemical markers. Results: 42 patients were observed in the study. 27 patients assigned to the cases group
received standard treatment and convalescent plasma therapy for moderate to severe Covid-19 disease whilst 15
patients received standard treatment only, assigned as control group. The median age of patients in the convalescent
plasma group was 59.81±10.14 and 54.37 ±12.93 in the control group (p-value = 0.086). There was no statistically
significant difference in baseline characteristics between the cases and control group. Primary outcome measured as
patient recovered and discharged home was achieved in 64.3% of patients in the cases group and 35.7% in the
control group (p value = 1). Secondary outcome compared oxygen requirements in cases (median 20 l/min) and
controls (median 8 l/min) after treatment. There was no statistically significant difference in oxygen requirements
between cases and controls after treatment (p=0.059). Biochemical markers of inflammatory response such as Total
leukocyte count, D-dimer, Lactate dehydrogenase (LDH) did not show any statistically significant difference in the
two groups. CRP however decreased markedly in those patients treated with Convalescent plasma in addition to
standard treatment when compared with control group (p value= 0.002). Also, serum Ferritin was also found to be
much lower in cases as compared to controls (p value = 0.001). No adverse effects were seen in the cases after
administration of convalescent plasma. Conclusion: Convalescent Plasma therapy administered in addition to
standard treatment did not result in a statically significant improvement in patient survival in patients with moderate
to severe COVID-19 when compared with standard treatment alone. There was however, a significant reduction in
two inflammatory markers associated with severe disease i.e. C-reactive protein (CRP) and serum Ferritin in the
cases group. The study results may have failed to detect a clinically significant difference because of early
termination of the study resulting in small sample size.
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Introduction:
The end of 2019 saw the spread of a novel corona
virus identified as a cause of a cluster of pneumonia
cases in Wuhan, a city in Hubei province of China.
This virus, named as acute respiratory syndrome
corona virus 2(SARS-CoV-2) was the cause of the
disease, COVID-19. The virus transmitted from
respiratory droplets, quickly spread around the world
causing a global pandemic.

Several treatments which are already in use for other
clinical indications are under investigation for
COVID-19. These include anti-viral drugs such as
Lopinavir,
Ritonivir,
Remdesivir
and
immunomodulatory drugs such as Tocilizumab.
Remdesivir is a novel nucleotide analogue that has
activity against severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) in vitro.2
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Several observational studies, and randomized
control trials are underway evaluating the efficacy of
Tocilizumab, an interleukin-6(IL-6) receptor
inhibitor. This immunomodulatory drug already used
for rheumatic diseases and cytokine release syndrome
is being investigated for treatment of severe COVID19.
Currently, there is little evidence for effective
treatments of COVID-19 and vaccines are under trial.
Several treatments are under investigation which
have previously been used in pandemics, including
the Spanish flu, SARS-Co V, West Nile virus, and
more
recently,
Ebola
virus.3,4,5,6
Passive
immunization has been used in prevention and
management of infectious diseases since early 20th
century 3. This includes Convalescent Plasma, a
passive
immune
therapy
which
requires
administration of specific antibodies against the agent
for treating an infectious disease caused by that
agent. Convalescent plasma is obtained using
apheresis from patients recovered from the disease.
Mechanism of action is viral neutralisation 2. Most
observational studies to date suggest administration
of convalescent plasma(CP), preferably with high
antibody titer, in early disease, prior to development
of life-threatening inflammatory disease.
During apheresis, in addition to neutralizing
antibodies (NAbs), other proteins such as antiinflammatory cytokines, clotting factors, natural
antibodies, defensins, pentraxins and other undefined
proteins are obtained from donors 7.In this sense,
transfusion of CP to infected patients may provide
further
benefits
such
as
immunomodulation via amelioration
of
severe
inflammatory response 8. The latter could be the case
of COVID-19 in which an over-activation of the
immune system may come with systemic hyperinflammation or “cytokine storm” driven by IL-1β,
IL-2, IL-6, IL-17, IL-8er, TNFα and CCL2. This
inflammatory reaction may perpetuate pulmonary
damage entailing fibrosis and reduction of pulmonary
capacity 9,10.
In the United States, the Food and drug
administration (FDA) is accepting investigational
new drug applications for use of convalescent plasma
for patients with severe or life-threatening COVID19 .One case series described administration of
plasma from donors who had completely recovered
from COVID-19 to five patients with severe COVID19 on mechanical ventilation and persistently high
viral titers despite investigational antiviral
treatment11.
The
patients
had
decreased
nasopharyngeal viral load, decreased disease severity
score, and improved oxygenation by 12 days after
transfusion11. However, these findings do not
establish a causal effect, and the efficacy of
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convalescent plasma remains unknown.
The convalescent donors must undergo standard predonation assessment to ensure compliance with
current regulations regarding plasma donation 12.
Currently, convalescent donors between 18 and 65
are considered as subjects without infectious
symptomatology and a negative test for COVID-19
after 14 days of recovery. These tests must be
repeated 48 h later and at the moment of donation 12.
Apheresis is the recommended procedure to obtain
plasma. This procedure is based on a continuous
centrifugation of blood from donor to allow selective
collection plasma. The efficiency of this technique is
around 400–800 mL from a single apheresis
donation. This amount of plasma could be storage in
units of 200 or 250 mL, and frozen within 24 h of
collection to be used in further transfusions 13.
We want to know whether plasma from people who
have recovered from COVID-19 is an effective
treatment for people with COVID-19 in our
geography, and whether this treatment causes any
unwanted effects.
Methods:
Study design:
It was an open label, observational study, where
participants were allocated using predefined protocol.
Those patients who met the inclusion criteria of study
after signing an informed consent either by the
patient or the person legally authorized to sign were
included. Patients not receiving convalescent plasma
therapy were considered as control and were given
standard available treatment as approved by FDA and
local authorities. Standard treatment included giving
antibiotics, steroids (as recommended by the
Recovery Trial, United Kingdom,UK), Tocilizumab
(for patients in cytokine storm) and Remdesivir (antiviral medication).
Sample size:
Our sample size was aimed at 50 patients calculated
by the results from previous study which showed
improvement in 80% of patients. However due to
diminished cases of COVID-19 in the region, no
further admissions were done and the study was
terminated.
Sampling technique:
Our sampling technique was probability sampling
according to inclusion and exclusion criteria.
Duration of study:
The study was conducted over a three month period,
from May 2020 till July 2020.
Study settings:
Study was conducted

at
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Hospital,FMH COVID-19 hospitalized patients.

d.

Donors Eligibility Criteria:
1. All the regulations related to International
Conference on Harmonization guideline for
good clinical practice (ICH-GCP) should be
followed.
2. Selected donors are to be in good health
fulfilling the criteria of a healthy blood donor.
3. Donor should have a documented prior diagnosis
of Covid-19 by RT-PCR from the Laboratories
authorized by Government of Pakistan for
Covid-19 testing.
4. Donor should be symptom free for a minimum of
14 days.
5. Viral RNA detection by reverse transcriptasepolymerase chain reaction (RT-PCR) from
nasopharyngeal/oral-pharyngeal swab specimens
should be negative. (The negative RT-PCR
report should be from the Laboratories
authorized by Government of Pakistan for
Covid-19 testing).
6. Donor should donate at least 14 days after
negative RT-PCR.
7. At least 7 days have passed since last use of
steroids.
8. Age cutoff: 18- 60 year
9. Body weight >50 kg
10. To avoid the risk of transfusion related acute
lung injury (TRALI) and Human Leucocytes
antigen (HLA) antibodies, plasma should be
extracted preferably from male donors or from
nulliparous females.
11. Informed consent (attached) was obtained from
all donors.

e.
f.

Inclusion Criteria (recipient):
(Informed consent will be taken from all potential
patients)
1. Age minimum 18 years
2. confirmed COVID -19 cases PCR positive
3. Pneumonia confirmed by chest imaging
4. Moderate severe or severe COVID 19 features
a.
shortness of breath oxygen
saturation <93% on room air
b.
Respiratory rate >30/min
c.
Partial pressure of arterial oxygen
to fraction of inspired oxygen ratio<300
d.
Lung infiltrates on chest xray(CXR) >50% within 24 to 48 hrs
e.
Respiratory failure
Exclusion criteria(recipient):
1. Critical COVID, defined by
a. Shock
b. Multi Organ Failure(MOF)
c. Severe congestive heart failure (PreCOVID 19 Ejection fraction (EF)
<30%)
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g.

Chronic renal failure on maintenance
haemodialysis
Decompensated Chronic Liver disease
Age less than 18 or more than 70 with
comorbidities
Pregnant females

CP infusion protocols:
Patients will receive an initial dose of 200 mL,
followed by one or two additional doses of 200mL
according to disease severity and tolerance of the
infusion. Predefined Parameters of disease severity
will be assessed 12 to 24 hourly.
Standard Treatment:
Standard treatment was given to all patients and
included anti-bacterial medication (Azithromycin for
all patients and Meropenem for secondary
infections),
steroids
(dexamethasone,
methylprednisolone), anti-coagulants (enoxaparin,
heparin), Tocilizumab (for patients in cytokine storm)
and anti-viral medication (Remdesivir). This was
provided based on latest national guidelines and
hospital protocols.
Outcome Measures:
The primary endpoint of the study was patient
recovery and discharge home. Secondary outcomes
assessed the response in patients who received
convalescent plasma compared with patients
receiving standard treatment.
Assessment of response in patient was measured
using following parameters:
1 .Clinical parameters:
a.
Improvement in oxygen saturation
b.
Decrease oxygen requirements
c.
Weaning of from ventilator support
d.
Normalization of body temperature
2 .Laboratory parameters:
a.
Improvement in inflammatory markers such
as D-Dimers, CRP & serum Ferritin levels.
b.
PCR negative
3 .Radiological parameter:
Chest x ray showing decreasing infiltrates more than
50% improvement from base line.
Statistical Analysis:
Baseline demographic data such as clinical
symptoms, co-morbidities were presented as mean
and percentages. Variables including clinical and
laboratory parameters were presented as the median
and IQR. Statistical software used included SPSS
statistics version 20.0. Statistical test applied was
Mann-Whitney Test. Comparison charts and graphs
were plotted using Microsoft Word 2007 and
Microsoft Excel 2007.

Volume 9 – December 2020 (12)

37

Role of Convalescent Plasma Therapy in Patients with Moderate to Severe COVID 19
Results:
A total of 42 patients were observed in the study. 27
of these patients received standard treatment and
convalescent plasma therapy (cases) for moderate to
severe Covid-19 disease whilst 15 received standard
treatment, assigned as control group.
Variables
Age
Gender

Male
Female

Cases
59.81±10.14
17(63)
10(37.3)

The median age of patients in the convalescent
plasma group was 59.81±10.14 and 54.37 ±12.93 in
the control group (P value = 0.086). There was no
statistically significant gender difference between the
convalescent plasma group and the control group (p
value = 0.734). Table-1 & Figure-1
Controls
54.37 ±12.93
11 (73.3)
4(26.7)

p-value
0.086
0.734

Table &Figure 1: Age and gender distribution
100%

Genders

90%

80%
70%
60%
50%

Females

40%

Males

30%
20%
10%
0%
Cases
The commonest symptoms in both groups were
cough, fever and dyspnea. 70.4% (19) patients in the
convalescent plasma group and 80%(12) patients in
the control group (p value = 0.717) had cough on
admission. 88.9%(24) patients in the convalescent
plasma group had fever while 73.3%(11) patients
presented with fever on admission (p value =0.225).
Dyspnea, the commonest presenting symptom, with

Controls
92.6%(25) of patients in convalescent plasma group
presenting with shortness of breath on admission.
93.3%(14) of the control group presented with
dyspnea (p value=1.000). Other symptoms such as
diarrhea, nausea, vomiting, myalgia, anosmia, and
loss of taste were seen equally in both groups with no
statistical difference. Table 2 and figure 2

Table-2: Presenting symptoms
Cough
Fever
Dyspnea
Nausea
Vomiting
Diarrhoea
Myalgia
Anosmia
Loss of taste

Cases
19(70.4)
24(88.9)
25(92.6)
1(3.7)
1(3.7)
4(14.8)
2(7.4)
2(7.4)
3(11.1)
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Controls
12(80)
11(73.3)
14(93.3)
1(6.7)
0(0)
1(6.7)
2(13.3)
0(0.0)
0(0.0)

P – value
0.717
0.225
1.000
1.000
1.000
0.639
0.608
0.530
0.541
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Figure: 2: Presenting symptoms in convalescent plasma group (case) and standard treat group(control)
Table-3: Comorbidities in Case and Control group
Co-morbidities
Cases
Diabetes
17(63)
Hypertension
20(74.1)
Cardiovascular Disease
6(22.2)
Chronic Kidney Disease
2(7.4)
Obesity
7(25.9)
Lung Disease
5(18.5)
Hypertension was the most prevalent co-morbidity
with 74.1% (20) patients in the convalescent plasma
group and 33.3 % (5) patients in the control group
known to have the disease. Diabetes, the second most
prevalent condition was found in 63 % (17) patients),
while 46.7% (7) patients suffered from diabetes in the
control group, p value =0.347. A total of 6 patients
(22.2%) had a history of cardiovascular disease in the
convalescent plasma group while 1 patient (6.7%)
was known to have cardiovascular disease in the
80
70
60

Controls
7(46.7)
5(33.3)
1(6.7)
1(6.7)
0(0.0)
2(13.3)

p-value
0.347
0.020
0.390
1.000
0.038
1.000

control group. Chronic kidney disease was found in
7.4% of patients in convalescent plasma group and
6.7% in the controls. Although, 7 patients in the
convalescent plasma group were obese, none in the
control were obese. However, this difference was not
found to be statistically significant as p value was
0.038. The most common lung disease was Asthma.
Patients with known history of lung disease were
equally distributed in both groups. Table-3 & Figure3

Co-morbidities

50
40
30
20

Case

10

Control

0

Figure: 3: Co-morbidities in convalescent plasma group (case) and standard treat group(control)
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No statistically significant differences were found in
baseline demographics of the cases and controls
group.
Secondary outcome included reviewing patient’s
oxygen requirement and oxyhaemoglobin saturation,
SaO2. Oxygen requirement was defined as the
minimum amount of oxygen required to keep
Variable
Oxygen requirement

On admission
After treatment
(day1)

Case
5(5)
20.00(5.00)

SaO2>94%. Patient’s oxygen requirements were
measured on a daily basis before and after treatment.
All patients required oxygen on admission (minimum
oxygen requirement was 2L and maximum was 15L).
The oxygen requirement increased with disease
progression. However, there was no significant
difference in reduction of oxygen requirements
between cases and controls. Graph-1.
Control
10(10)
8.00(11.00)

P-Value
0.01
0.059

12
10
8

6

Cases

4

Controls

2
0
Oxygen requirement (pre
treatment)

Oxygen requirement (post
treatment)

Graph:1: Representing oxygen requirement IQR in patients before and after treatment in cases and controls.
The assessment of response in patient was also
measured using laboratory parameters mainly
inflammatory markers such as D-Dimers, LDH, CRP
& serum Ferritin levels. Total leukocyte count was
measured for any secondary bacterial infections.
There was no statistical difference in the laboratory
parameters such as TLC, d-dimers, CRP, LDH,
Creatinine and ALT between the cases and controls.
Serum Ferritin was higher (median 1074(1285.75)) in
the control group versus cases (median 636(327) pvalue = 0.004. A reduction of serum Ferritin was
Pre

Post

Variables
Total Leukocyte Count
D-dimer
CRP
Ferritin
LDH
Creatinine
ALT
Total Leukocyte Count
D-dimer
CRP
Ferritin
LDH
Creatinine
ALT

Case
11(7)
1.2(445.10)
129(284.25)
636(327)
378(225.75)
0.80(0.58)
40(19)
11(8.43)
1.00(2.90)
30(52.30)
456(128)
310(196)
0.80(1.10)
43(21)

noted in both groups after treatment 636(327) to 456
(128) versus 1074(1285.75) to 950(1118.25), pvalue= 0.001. The results demonstrated that after
administration of convalescent plasma there was a
reduction in C-reactive protein from median
129(284.25) to median 30(52.30). This difference
was not shown in the controls where C-reactive
protein from median 98(163.00) did not significantly
change, median 139.50(144.05). Difference between
cases and controls after treatment was significant
with p-value=0.002. Table-4 & Graph 2 and 3.
Control
10.8(4.98)
1.1(1.50)
98(163.00)
1074(1285.75)
497(541)
0.91(0.30)
49(24)
10.32(2.28)
1.10(1.84)
139.50(144.05)
950(1118.25)
429(529.25)
0.90(0.56)
44.50(19.50)

P-Value
0.906
0.348
0.172
0.004
0.180
0.177
0.103
0.601
0.579
0.002
0.001
0.475
0.239
0.141

Table:4 Pre and Post therapy biochemical markers analysis, represented as median and IQR, interquartile range
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Graph:2-Depicts the trend in inflammatory markers before and after treatment with convalescent plasma along with
standard treatment.
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Graph: 3- Depicts the trend in inflammatory markers in patients who received standard treatment.

The primary end point was patient recovery and
discharge home. The discharge criteria was based on
normalization of body temperature, resolution of
presenting symptoms, maintaining oxygen saturation
>94% at room air at rest and a repeat PCR negative
and chest x ray showing decreasing infiltrates more
than 50% improvement from base line.
Recovery Rate
Mortality Rate

Cases
81.5
18.5

The rate of recovery in the two groups was 64.3%
versus 35.7% (p-value= 1) signifying that
convalescent plasma did not improve patient survival.
No adverse events were reported after the transfusion
of convalescent plasma.Figure-4.

Controls
80
20

P value
1
1

Primary Outcome
Recovery rate

Mortality rate

18.5

20

81.5

80

Cases

Controls

Figure-4: Shows the recovery rate in cases and controls.
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Discussion:
According to the official WHO Corona virus (Covid19) Dashboard, the number of confirmed COVID-19
cases stand at 37,109,851 including 1,070,355 deaths.
This number is rising and the general public seems to
be in a state of panic since there is no vaccine for its
treatment as of yet. Scientists have little to work on
as this is a new and unknown virus.
According to this official website, total number of
Covid-19 cases in Pakistan has reached around
318,932. Total death toll has risen to a dangerous
high of 6570, with signs of a second wave emerging.
Data suggests that 15% of patients who get infected
with SARS COV 2 develop severe infection,
requiring oxygen, while 5% get critical infection,
requiring ventilation. Therefore, it is imperative that a
solution is sought at the earliest for the treatment of
large numbers of these moderate to critically ill
patients.

admitted with severe SARS COV2. There were also
confounding variables such as administration of other
immunomodulatory drugs such as Tocilizumab for
cytokine storm and use of steroids which are known
to be effective in moderate to severe COVID 19
disease (Recovery Trial)*. The anti-viral drug,
Remdesivir was given to ten patients. Remdesivir has
been found to improve recovery rate in patients when
compared with placebo*.
Our study failed to demonstrate any improvement in
survival when compared with standard treatment. Our
recommendations based on the study are that
Convalescent plasma is safe therapeutic option and
may have a role when administered early in the viral
replication stage (first 14 days) especially when other
treatments may be contraindicated, as it demonstrated
reduction in inflammatory markers.
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