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INTRODUCTION
In the past Convalescent plasma (CP) has been used in  the treatment of  
many bacterial and viral diseases effectively  such as  inuenza A 
H1N1 [1] , Spanish u, and even more recently Middle East 
Respiratory Syndrome (MERS), Severe Acute Respiratory Syndrome 
(SARS) and  Ebola virus [2-4]. Convalescent plasma (CP) contains 
receptor binding domain specic antibodies which have potent 
antiviral activity [5,6]and is  well-tolerated by the patients with  few 
adverse effects which can be easily managed [7].

Studies have shown that  virus-neutralizing antibodies in the form of 
convalescent plasma may accelerate the process of  disease resolution 
and may be helpful in the treatment of COVID-19 [8,9]. The US FDA 
and Indian Central Drugs Standard Control Organization had 
approved the use of  convalescent plasma therapy (CPT) for COVID-
19  [10].  In India, use of convalescent plasma therapy was approved   
by the Ministry of Health and Family Welfare (MoHFW) I during 
COVID -19 pandemic in patients with moderate to severe COVID-19 
patients who were not improving despite the use of steroids [11]. 

AIM
To study the effectiveness of COVID - 19 convalescent plasma by 
comparing the 28 day clinical outcome, mortality and serological lab 
parameters such as C- reactive protein (CRP),  Interleukin 6 and serum 
Ferritin in patients that received plasma therapy vs patients that 
received best  supportive medical  care only for the treatment of 
COVID 19.

MATERIALS AND METHODS
The is a clinical case control  study from September 2020 to May 2021 
and conducted in Blood Bank, Government Doon Medical College and 
Hospital, Dehradun. We took a convenience sample of 100 patients 
that tested positive for COVID 19 and admitted to Government Doon 
Hospital that  were transfused with  convalescent plasma therapy in 

course of their treatment of COVID- 19  were  enrolled in the study 
(CPT group) and  100 control patients of COVID-19 were taken who 
were not transfused with convalescent plasma but were given best  
supportive medical  treatment which  was according to the standard 
treatment guidelines by Ministry of Health and Family Welfare version 
3 prevailing at that time  [11]. 

A prior informed consent  was taken before plasma therapy from each 
patient. Clinical assessment of the patients was done on the basis of 
WHO 10 point ordinal scale of clinical progression [Table 1].  This 
scale was  used to assess patients at the time of admission and outcome 
at 28 days. 

Post transfusion various  serological  parameters  like C- reactive 
protein (CRP) , IL 6 and serum Ferritin of the patients were assessed  
on day 1, day 3 and day 14 and were compared with the serological 
parameters in control group. 

Quantitative measurement  of high-sensitivity C-reactive protein was 
done by particle enhanced immunoturbidometric assay. 
Electrochemiluminescence immunoassay (ECLIA) sandwich method 
was used  for the quantitative determination of Serum  Ferritin and 
automated ELISA for IL-6.

28 day treatment outcome, serological lab parameters and  mortality in 
CPT  and control group were  compared using chi-square test. p-Value 
<0.05 was considered statistically signicant. 

Inclusion Criteria
Moderate to severe COVID 19 positive patients of age more than 18 
years that were transfused with convalescent plasma for COVID-19 
treatment in Government Doon Hospital. 
Exclusion Critera: 
In our study we excluded Mild cases of COVID-19, patients below the 
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ABSTRACT
Introduction: Convalescent plasma, is the component of blood which contains antibodies and is obtained from people that have recovered from  
COVID- 19. These antibodies have antiviral properties and may  be useful in COVID 19 patients In our study we intend to study the benets of plasma 
by observing various clinical parameters on patients before and after therapy. If  a signicant improvement is seen we can suggest  its use in the 
treatment of COVID-19. Since the current pandemic has taken a toll on millions of lives so far,  it is important that we come up with newer treatment 
methods and also study the importance and relevance of already suggested treatment modalities to improve patient care. To study the Aim : 
effectiveness of COVID - 19 convalescent plasma in the treatment of COVID-19 by comparing 28 day mortality and various lab parameters and clinical 
improvement of patients that received plasma therapy vs those that did not.  This is a clinical case control  study from September Material Method:
2020 to May 2021 conducted in Blood Bank, Government Doon Medical College and Hospital, Dehradun. 100 patients suffering with moderate and 
severe COVID 19 disease  were taken in the study who were transfused with  convalescent plasma and 100 control patients were taken  who were only 
given best supportive treatment. Various clinical and serological parameters were studied in the two groups  to see its effectiveness on the patients status. 
Serological  parameters included in the study are C- reactive protein, IL-6 and serum Ferritin.  On performing chi square test,  no signicant Results:
difference between plasma  and control groups in the clinical outcome after 28 days both for moderate cases (P=0.261) and severe cases (P=0.191) was 
found. The  overall difference in mortality in the two groups was also  not  statistically signicant (p=0.415). The mean biochemical  lab parameters 
showed an overall downward trend in both the groups but difference in the improvement was not statistically signicant except in case of interleukin 6 
that improved signicantly in patients that received plasma therapy (p=0.01)  Convalescent Plasma therapy did not show any additional  Summary:
benet in clinical outcome, reduction in 28 day mortality  and lab parameters s except for IL-6. 
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age of 18 years, patients that were transfused convalescent  plasma for 
treatment outside our hospital or patients that were given plasma 
transfusion for any other reason

Table 1: WHO 10 – point ordinal scale of clinical progression

DONOR SELECTION CRITERIA: 
Convalescent Plasma donors were selected as per  the criteria dened 
by  Drugs and Cosmetics  (second Amendment) Rules, 2020  in order 
to be selected for donation (12) .

For the purpose of the present study, qualitative immunoassay of anti 
SARS-COV2 IgG was done and results were  based on the sample 
signal-to-cut- off (S/CO) ratio, with values <1.0 and ≥1.0 
corresponding to Negative and Positive results   The volume of plasma .
donated by donor  was 400 ml. The rst 200 ml (one unit) plasma was 
infused over one to one and half hours. If the patient did not show any 
improvement after 24 h, based on the decision of the responsible 
physician, another unit of plasma was administered. 

RESULTS:
The mean (SD) age of patients  in test group was 54.3 (15.9) years  and 
mean age of patients in the control group was 52.3(13.6) years . 
Maximum number of patients in both the groups were  between 50- 60 
years i.e.  38% and 42% respectively [Table 2]. Out of 100 patients in 
the study 68% were males and 32% were females in test group and in 
control group 63% were males and 37% were females. 

In the test group  that received plasma therapy along with best 
supportive treatment out of  100, 36 patients were moderately ill 
(WHO score 5)  at the time of admission and 64 patients were severely 
ill (WHO score≥ 6) [Table 3].

Table 2: Distribution of cases according to Age 

Table 3: Distribution of Cases according to Severity

At the end of 28 days, following plasma therapy  and  best supportive 
treatment 29 out of 36 (81%) moderate cases improved and became 
ambulatory whereas 26 out of 41(63.4%) moderate cases in control 
group became ambulatory. However, there was no signicant 
statistical difference  in the improvement between the two groups  
(p=0.09). 11 out of 64 (17%)  severe cases became ambulatory  in CPT 
group  and 9 out 59 (15%) severe cases in control group became 
ambulatory with no statistical difference between the two groups  ( 
p=0.772). 

Overall, there was no signicant difference between CPT and control 
groups in the outcome after 28 days both for moderate cases (P=0.261) 
and severe cases (P=0.191) [Table 4].

The  overall mortality in severely ill patients of CPT group was 5 out of 
64 (8%) vs control group was 7 out of 59 (12%). This difference is also  
not  statistically signicant (p=0.415).

The mean serological lab parameters such as mean  CRP, mean Serum 
Ferritin and mean IL-6 level showed an overall downward trend in 
patients post plasma therapy. Similar  downward trend was also seen in 
patients that received best supportive treatment and the difference in 
the improvement of lab values was not statistically signicant except 
in case of interleukin 6 that improved signicantly in patients that 
received plasma therapy (p=0.01) by day 14 [Table 5].  
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Uninfected No clinical/ virological evidence of 
disease

0

Ambulatory Asymptomatic; viral RNA detected 1
Symptomatic; independent 2
Symptomatic; assistance needed 3

Hospitalised
(moderate 
disease)

Hospitalised, no oxygen therapy 4

Oxygen by mask / nasal prongs 5
Hospitalised
(severe disease)

Hospitalised; oxygen by NIV or high 
ow

6

Intubation and mechanical ventilation, 
pO2/ FiO2150 or SpO2/FiO2200

7
(ventilator)

mechanical ventilation pO2/ FiO2< 
150 (SpO2/FiO2>200) or vasopressors

8
(ventilator)

Mechanical ventilation pO2/ FiO2< 150  
and  vasopressors, dialysis or ECMO

9
(ventilator)

Dead Death 10

S. 
NO.

Decade No. of Patients 
(CPT group) 

No. of Patients 
(Control group)

1. 21 -30 10 (10%) 7 (7%)
3. 31- 40 9  (9%) 11  (11%)
4. 41-50 18 (18%) 16 (16%)
5. 51-60 27  (27%) 42 (42%)
6. >60 36  (36%) 24  (24%)
7. Total Cases 100 100

S.No. Severity of Disease No. of Patients 
(CPT group)

No. of Patients 
(Control group)

1. Moderate (WHO score 5) 36 (36%) 41(41%)
2. Severe (WHO score6) 64(64%) 59(59%)

Table 4: 28 day Outcome of Patients that received Plasma therapy  vs Patients that received best supportive treatment only 

Severity 
(N=100)

Ambulatory Moderate Severe Death P value
CPT Control CPT Control CPT Control CPT Control

Moderate 29 /36 26/41 5/36 14/41 2 /36   1/41 00 00 P=0.261 Chi 
square test

Severe 11/64 09/59 39/64   29/59 9/64 14/59 05/64 07/59 P=0.191
Chi square test

Total 40/100 35/100 44/100  43/100 11/100 15/100 05/100 07/100
Table 5: Comparison Of Mean Serological Lab Parameters  In Patients That Received Plasma Therapy Vs And Best Supportive 
Treatment:

LAB PARAMETERS
(mean)

Day 1
(CPT)

Day 1
(control)

P value Day 3 
(CPT)   

Day 3 
(control)

P value Day 14
(CPT)

Day 14  
(control)

P value

CRP  (mg/ L) 87.17 ± 57.9 114.7 ±166 0.27 35.8± 30.7 43.54 ± 58 0.41 12.9± 18.0 16.38 ±25.9 0.18
S. FERRITIN (ng/ml) 1143.2± 620 1154 ± 681 0.92 794 ±  430 925.2 ± 535.9 0.17  631  ± 419 744.98 ± 430 0.44
IL-6         (N= 0-44 pg/ml) 34.64 ± 43 47.82 ± 66 0.24 13.20 ± 13 21.46 ± 26 0.05  5.89 ± 7.3 12.3 ± 16.3 0.01*

*P<0.05 is signicant. 
REFERENCE RANGE: CRP = <5.0 mg/L;  Serum Ferritin (male)= 
30-400 ng/ml (Female) 13-150 ng/ml; IL-6=0-7pg/ml; as per 

DISCUSSION
This study was done to study the effectiveness of convalescent Plasma 
in patients with moderate to severe  COVID-19 disease by comparing 
the 28 day clinical outcome, mortality and lab parameters in patients 
that received CP  and best supportive treatment with  control group  
that received best supportive treatment only. 

In our study we found no  signicant difference in the clinical  
outcome after 28 days  and mortality between CPT group  and control 
groups. Our ndings were similar to study conducted by Ling li et al. 
who also found  no signicant difference in clinical parameters or 28 
day mortality (15.7% vs 24%; p = 0.3; OR = 0.59, 95% CI: 0.22–1.59) 

in  CP group versus control group [13]. 

Study  conducted by Agrawal  al. on patients with moderately severe 
COVID 19  also found no signicant  difference in the two groups in 
terms of  duration of respiratory support, proportion of patient 
requiring invasive ventilation and vasopressor support. Mortality in 
CP group vs control group was 14.5% vs 13.5%  respectively (odd 
ratios was 1.06). However, the study did not include any  life 
threatening COVID-19 patients [14]. Budhiraja et al, also  found that 
there was no signicant difference in mortality between CP and non CP 
group (22.4% vs 18.5%; p = 0.125) [15].

In another study by Altuntas et al., there was a signicant reduction in  
duration of stay in ICU in CP versus control group  (9 days vs 12 days; 
p = 0.001) with reduction  in  rate of mechanical ventilation and a 
signicant reduction in vasopressor requirement (24.7% vs 34.3%; p = 
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0.001) . But the there was no statistically signicant difference in the 
fatality rate between the CP and control groups (24.7% vs 27.7%, p = 
0.150) [16].

Klassen et al. compared ndings  from various  studies  and found that 
CP showed  a 51% reduction in mortality rate as compared to patients 
that standard treatments only (19% vs. 29% mortality; 95% CI: 0.37, 
0.64, p < 0.001)  [17]. Study by Salazar et al. showed a  signicant 
reduction in mortality in  COVID-19 patients with severe disease  
(2.7% vs 8.9%; p = 0.04) [18]. 

Another  study by Abolghasemi et al.,  conducted on  moderately ill 
COVID-19 patients, demonstrated  that signicantly more number of 
patients were discharged from hospital within a period of 5 days versus 
control (28.1% vs 8.9%; p = 0.010). But there was no signicant 
difference in  mortality in CP group versus in control group (p = 0.09) 
[19].

Our study showed slight improvement in serological  parameters in 
plasma group vs non plasma group but this difference was not 
statistically signicant except in case of interleukin 6 (p=0.01). Similar 
to our study, signicant reduction in CRP was noted in a study  by 
Alsharidah et al, CRP in moderate as well as  severe groups(p = 0.001) 
[20]. Study by Kurnianda et al  also showed signicant improvements 
in  CRP  values (p = 0.0041)  after CP transfusion, while other 
serological parameters such as  IL-6 and procalcitonin  also showed an 
improvement but was  not statistically signicant [21].

CONCLUSION
From our retrospective study CP administration in patients with 
moderate and severe COVID-19 was not associated with signicantly 
improved clinical outcomes and reduction in mortality rates. In 
addition, administration of CP in both moderate and severe cases was  
associated with  improvement in serial serological lab parameter, 
however this improvement was not statistically  signicant except in 
case of IL-6 which showed  signicant improvement.

Limitations of the study 
During the study duration, patients also received several treatments 
depending on the prevailing hospital guidelines  at that time and we  
did not observe any interaction between these drugs and effect of CCP 
in our patients. We also did not determine the titre of SARS-CoV-2 IgG 
antibodies in CCP donors, due to a lack of these tests at that time in our 
hospital. 
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