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ABSTRACT: 
Plasma Therapy is right now utilized in various clinical fields. It is applied in pathology, 

rheumatology and hematology extensively and also seen as a possible treatment for COVID-19. It is 

being utilized in a few unique applications as in wound healing, Arthritis, Antimicrobial agent, and for 

alopecia. Blood comprises different components in differential levels. Platelet-rich Plasma (PRP) is a 

natural item characterized being a part of the plasma division with a platelet focus over the standard. It is 

obtained from the blood of patients gathered before centrifugation. The information on the science, 

instrument of activity, and characterization of the PRP should assist clinicians with bettering 

comprehend this new treatment and to effectively sort and decipher the information accessible in the 

writing in regards to PRP. In this survey, we attempt to give valuable data to a superior comprehension 

of what ought to and ought not to be treated with PRP and basic about plasma therapy and its 

widespread applications in medical science as suitable treatment. The process of discovery and trails of 

new medicine or vaccine is a prolonged approach. In emergency cases and at the beginning of pandemic 

the antibodies can be utilized as way of treatment as it is tested extensively and proves to be effective 

with specific criteria and rules of application. By adopting this method during the progression of 

Pandemic the mortality in mild to severe patients can be reduced by significant extent. 

KEYWORDS: Convalescent Plasma Therapy, Donor’s eligibility, Rheumatoid Arthritis, Skin 
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INTRODUCTION: 

Plasma therapy is a new area of medicinal application of blood components for treatment of 

different pathophysiological, microbial and hematological disorders. Platelets, also known as 

thrombocytes, are fractional sections obtained from bone marrow megakaryocytes. Platelet-rich plasma 

is utilized in wider fields, including oral, and various surgical medical procedures
1
. Platelets contain 

more than 800 proteins, involving cytokines, metabolites, chemokine, courier atoms, layer of proteins, 

development factors (GFs) and various proteins with higher solubility extent making it suitable as a 

blood component 
2
. 

Platelet Rich Plasma infusions of cells is produced using blood samples. Ideally that animates 

recuperating, it is generally fizzling — particularly obstinate, slow-movement wounds like tendinitis
3
. 

Convalescent blood products include cellular isolates such as antibodies and immunoglobulin. These 

components are only isolated from a patient (recently recovered from infection in past). The patient can 

act as probable source of infection specific antibodies from blood
4
. Convalescent plasma has clinically 

proven to be safe and effective in pathophysiological and rheumatological conditions such as 

rheumatoid arthritis, antimicrobial treatments and healing properties. Now it is seen as a potential 

treatment of novel coronavirus COVID-19. Plasma components can be separated easily and can be 

donated from a suitable donor to the patient as they are generated in the body constantly. Levels of 

certain blood components affect various physiological mechanisms and systems of operation in the 

body. 

 

BLOOD PLASMA AND ITS COMPOSITION: 

Blood Plasma is yellowish or straw-colored fluid which makes up to 55% of content in blood1. It 

is basically a fluid component of blood which lacks Erythrocytes, Leukocytes and Platelets. The blood 

when centrifuged gives separate layers, plasma being at top followed by Leukocytes layer and 

Erythrocytes. It mainly consists of Water almost up to 95% and other components such as Electrolytes 

(Ca, Mg, HCO, Cl), dissolved proteins (Albumins, Globulins and Fibrinogens), Glucose, Clotting 

Factors, Hormones and Gaseous exchange matters such as Oxygen and Carbon Dioxide2. It is widely 

associated with transport of materials in the body due to its wider range of solubility towards different 

components. It transports gases towards cellular respiration sites thereby maintaining oxygen levels 

constant throughout the body cells3. 
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PLASMA: The fluid portion of the blood is referred as plasma. It consists more of water and specific 

proteins. It provides a transport medium for RBC, WBC and platelets throughout the body. It also 

consists of immunity driving components such as antibodies.  

Plasma Protein Components and their normal levels in Blood
4
. 

 

 Table 1.0 Plasma Protein Components and their normal levels in Blood
4
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Types of  Plasma Proteins Normal Level in 

Body 

(in kDa) 

1. Albumins 

1.1 Transthyretin 

1.2 Albumin 45  

 

55-66 

67 

2. Globulins 

     2.1 a1-Globulins 

2.1.1. Antitrypsin 

2.1.2. Antichymotrypsin 

2.1.3. Lipoprotein (HDL) 

2.1.4. Prothrombin 

2.1.5. Transcortin 

2.1.6 Acid glycoprotein 

2.1.7 Thyroxin- Binding Globulin 

 

      2.2 a2-Globulins 

2.2.1 Ceruloplasmin 

2.2.2 Antithrombin 

2.2.3 Haptoglobin 

2.2.4 Cholinesterase 

2.2.5 Plasminogen 

2.2.6 Macroglobulin 

2.2.7 Retinol-Binding Protein 

2.2.8 Vitamin-D Binding Protein                 

2.3 b-Globulin 

2.3.1. Lipoprotein (LDL) 

               2.3.2. Transferrin 

               2.3.3. Sex hormone binding protein 

2.3.4. Transcobalamin 

2.3.5. C reactive Protein. 

 

2.4. Gamma- Globulin 

2.4.1 IgG 

2.4.2 IgA 

2.4.3 IgM 

2.4.4 IgD 

2.4.5 IgE 

 

54 

58-68 

200-400 

72 

51 

44 

54 

 

135 

58 

100 

350 

90 

725 

21 

52 

 

 

2.000-4.500 

80 

340 

38 

110 

 

150 

162 

900 

172 

196 
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CONVALESCENT PLASMA THERAPY:  

Convalescent plasma therapy is the technique which uses blood from donors (recently 

recovered). During the large-scale pandemic Convalescent plasma is proven to be effective to save lives. 

Plasma therapy the blood of the recovered individual as it is wealthy in antibodies is utilized to treat 

other sick people. The thought behind the treatment is when a patient successfully recovers from the 

infection then the antibodies from that will be used to treat severely ill patients. 

PLASMA THERAPY TREATMENT:  

Before the procedure:  

Prior to convalescent plasma treatment, the medical services group sets up standard procedure for the 

treatment. A health professional them administers sterile single needle intravenously or my any other 

parenteral route into a vein or dermal layers of patient’s arm. 

During the procedure:  

When the plasma arrives, the sterile plasma sack is jointed to the tube previously set up and the plasma 

drips from sack and into the tube thereby leading to parenteral administration. The time taken for 

completion of procedure is about two hours. 

After the procedure:  

The patient is continuously monitored after administration the convalescent plasma. The doctor will 

timely inspect the patient and make record responses by body after the treatment. Depending on the 

condition of individual in minimum 72 hours after administration doctor takes call about further hospital 

care and further therapy continuation
5
. 

Plasma therapy is not something new; it is in use from many years before. The list of diseases in which 

previously the treatment is used
6
. 

1. 1918 Spanish Flu 

2. 2009 H1N1 

3. 2014 Ebola (WHO Recommendation) 

4. 2015 MERS (Coronaviridae) 
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RISKS INVOLVED DURING CONVALESCENT PLASMA THERAPY:  

Beneficial actions do come with some risks with it. Risks associated with convalescent plasma 

therapy are Lung damage and can also cause difficulty breathing. As it involves the donation and 

transfusion so chances of spreading Infections such as HIV and hepatitis is always a possibility if done 

on larger extent
6
. 

Overall Complications ranges from mild to severe. Mild ones involve fever, transfusion-related 

injury and complicated events like Circulatory load and anaphylactic reactions can occur. So it's 

important to test the donate blood for safety
7, 8

. However, while implementing such method on larger 

scale puts challenges ahead which make is mandatory to consider desirability of such large extent 

program. 

The flare-up of COVID-19 has turned the spotlight onto the conceivable utilization of improving 

plasma in the treatment of irresistible illnesses since they are the main helpful technique accessible at 

times, given the inaccessibility of immunizations, drugs or other explicit medicines. Gaining strength 

plasma treatment could be a legitimate choice in the treatment/prophylaxis of a few irresistible maladies 

both in relationship with different medications/preventive measures and as the main treatment when a 

particular treatment isn't accessible. Improving plasma treatment is an exploratory treatment that a few 

specialists are utilizing for individuals with serious Covid malady 2019 (COVID-19). No medication has 

ended up being protected and viable for treating COVID-19 infection. The U.S. Food and Drug 

Administration (FDA) hasn't endorsed any medications explicitly to treat individuals with COVID-19.
9 

 

DONOR ELIGIBILITY             

          Coronavirus convalescent plasma should just be gathered from people who abides donor 

qualification prerequisites (21 CFR 630.10, 21 CFR 630.15). The extra giver qualification prerequisites 

on assortment of plasma by plasmapheresis in 21 CFR 630.15 (b). Checking for applicable bonding 

communicated contaminations is mandatory (21 CFR 610.40) and the gift discovered reasonable (21 

CFR 630.30). Previously recovered patients are encouraged to donate blood for the antibody treatment 

to currently suffering patients. If patient is willing to donate the blood the normal procedure for blood 

donation and storage is carried out and then the samples are sent to nearest lab to confirm presence and 

quantity of antibodies in the blood. Hospitals in emergency cases are authorized to use blood to patients 

in severe cases. All necessary test of the donor blood are carried out before transfusion in the case of 

Covid patient. 
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Eligibility for Plasma Donation? 

● If you have been confirmed positive with COVID-19 by an authorized tests such as RT-PCR 

or Rapid Antigen Test. 

● You are fully recovered from COVID-19 and have seen no symptoms of it in last 24 hours. 

● You must not have any co-morbidity or existing chronic ailment. 

 

Coronavirus convalescent plasma is gathered from people who meet the accompanying 

capabilities: Proof of COVID-19 archived by a research center by: An indicative test with 

nasopharyngeal swab. Complete goal of manifestations in any event 2 weeks before. Only negative 

report for COVID-19 by an indicative test isn't sufficient to qualify as contributor. Male contributors, or 

female givers who have not been pregnant and results showing negative for HLA antibodies. SARS-

CoV-2 killing immune response titers, if accessible at the point when estimation of killing immune 

response is crucial. It is suggested killing counter acting at 1:80 might be viewed as adequate if an 

option coordinated unit isn't accessible. At the point when estimation of killing immune response titers 

isn't accessible, consider putting away a maintenance test from the healing plasma gift for deciding 

counter acting agent titers sometime in the not too distant future. Albeit discretionary for all 

Investigational New Drug (IND) pathways, putting away examples for single patient eINDs isn't 

recommended.
10 

 

PLASMA THERAPY AS TREATMENT: 

Platelet-rich plasma to treat Rheumatoid Arthritis: 

Rheumatoid joint inflammation (RA) is a joint ailment that includes harm to the ligament. RA 

shares highlights, for example, ligament framework corruption and dynamic joints in osteoarthritis 

(OA), while OA joints display prevalent irritation. PRP is blood product which releases several growth 

factors after activation and platelets more than circulating levels
11, 12, 13, 14, 15

. Inhibition of various 

conditions, joint inflammation by synovial cell proliferation, and catabolic pathways can be reduced 

with the help of PRP
16

. Inspite of the fact that PRP has indicated great adequacy in musculoskeletal 

conditions and osteoarthritis, for example, tendinopathy, synovitis, skeletal muscle wounds, 

epicondylitis, and patients with rheumatoid joint pain many a time show restriction in understanding for 

the utilization of PRP
17, 18

. PRP has exhibited practically identical advantages to the hyaluronic corrosive 

in order to treat mild-to-moderate knee Osteoarthritis. PRP has wide range of clinical significance in 
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regeneration of tissue and wound healing
19

. Various elements such as growth factors and cytokines in 

PRP are accountable for this action, such as platelet-derived growth factor, epidermal growth factor 

(EGF), transforming growth factor-β, vascular endothelial growth factor (VEGF), insulin-like growth 

factor-1, platelet factor-4, connective tissue growth factor (CTGF), IL-6, and interleukin 1β,
19, 20, 21

.  

        Demonstration in preclinical studies of PRP for Regeneration and repair of articular cartilage have 

been carried out. In chondrocytic cell cultures, PRP elevates cartilage matrix proliferation in cells and 

proteoglycans synthesis along with collagen type II and regulates levels of catabolizes such as IL-6, 

TNF-α MMP-13, and IL-1β with direct as well as indirect actions
22, 23, 24

. 

Utilization of Platelet-rich plasma to treat ankle cartilage: 

Platelet-rich Plasma (PRP) is an interesting treatment demonstrating beneficial results for the 

administration of disorders such as cartilage disorders
25, 26

. PRP is unquestionably pre-clinical and 

clinical examination. In any case, currently there is predetermined various studies with respect to the use 

of PRP for ankle cartilage pathology. since just one Level I trial is accessible and also for the surgical 

use, albeit especially effective, depends in most of the cases on a mix of various components. PRP can't 

in any case be univocally characterized and, up to now, there are an excessive number of various PRP 

plans applied in clinical practice. The many contrasts recently examined and identified with planning 

techniques, cell substances, initiation and capacity methodology, remedial conventions and others, 

mirror the multifaceted nature of such organic treatment and legitimize about the troubles which may 

arise in information correlation among contemplates, also in the inborn absence of clear and specific 

signs about platelet-rich plasma (PRP) treatment. Regardless of all these constraints, the fluctuation have 

animated an enormous enthusiasm of fundamental researchers and other clinicians to investigate about 

the best attributes of platelet-rich plasma (PRP) to treat explicit sicknesses, also numerous examinations 

currently are in progression to additionally capitalize on this organic therapy approach. In any case, 

paying little heed to the brilliant emanation and its restorative potential, till the further investigations 

shall demonstrate for the genuine translational ability of the promising and significant outcomes 

proposed by the preclinical in vitro and creature examines, along these lines enhancing its utilization and 

recognizing the best signs for clinical practice, platelet-rich plasma (PRP)  ought to be viewed as a 2
nd

  

line treatment and applied in people under well and controlled studies
27

. 
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Platelet-rich plasma as Antimicrobial Treatment: 

Implant-associated disease is turning out to be increasingly testing to the healthcare industries 

throughout the world, because of expanding antibiotic resistance, transmission of antibiotic resistant 

microscopic organisms among creatures and the significant expense of treating infections. PRP could be 

an advanced option in contrast to traditional antimicrobial medicines in forestalling implant related 

contaminations.  Thus, utilization of PRP might be worthwhile contrasted with regular antibiotic 

treatment because of less initiation of antibiotic opposition shown by PRP also synergistically effect on 

infection prevention such as, PRP's antimicrobial and healing advancing properties. It is seen that 

microbes as well as human cells are hustling for the embed surfaces, and so the PRP's properties of 

advance healing could help in improving human cell connection in this manner decreasing the chances 

for infection. Also, Platelet-rich plasma is inherently biocompatible, and protected from the danger of 

contagious diseases
28

.
 
 

PRP has been significantly utilized for its clinical applications as it shows enhanced healing 

properties
29, 30

. Studies show that PRP was utilized as a new technique to prevent infection in numerous 

cases. 

PRP was proven to be a strong antimicrobial agent against MSSA, MRSA, Group a Neisseria 

gonorrhoeae and Streptococcus. One of the brighter side of PRP, is when conventional antibiotic 

treatment were compared with it, for prevention of infection including present antibiotic therapies which 

now face numerous challenges such as increasing antibiotic resistance against existing 

medicaments
31,32,33,34

. PRP is now seen as an advanced alternative for antimicrobial treatment due to 

reasons such as chemostatic properties of platelet microbicidal proteins in immune cells including 

monocytes, neutrophils and T cells leading to increased defence against invasive pathogens
35

, and when 

studied analogously with conventional antibiotics, the proteins called as platelet microbicidal proteins 

have too less tendency to show bacterial resistance because of their inability of showing change in  

membrane bound bacterial structure
36

.  PRP reduces the infections and microbial resistance possibilities 

along with that it also helps in rapid healing processes. 
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Utilization of Platelet Rich Fibrin in the revitalization of tooth with necrotic pulp and 

open apex: 

  Pulp necrosis refers to a condition where the pulp inside your teeth die. This is frequently the last 

phase of chronic pulpitis. It can prompt different issues with your teeth. The innermost part of every 

tooth has tissues called pulp. Anatomically, the nerve and blood vessels which supplies the dental pulp 

passes through the apical foramen which is the apex of the root of a tooth. Therefore, it resembles the 

junction of the periodontal tissue and the pulp
37

. 

There are lots of ongoing experimentation and discussions on PRP as an therapeutic tool in 

wound healing and after tissue injury. PRP can conveniently utilized for regenerative endodontic 

treatment
38

. There are various different cases and articles which have mentioned the use of PRP as a 

scaffolding material in tooth revitalization and infected necrotic immature tooth for pulpal 

regeneration
39, 40, 41, 42

. When canal is disinfected completely, in an infected necrotic tooth with an open 

apex revival of pulp-dentin complex is possible. There is possibility of using Platelet Rich Fibrin (PRF) 

for this treatment as per mentioned about the literature
43, 44, 45

.
 

Thus, by through literature survey and on the basis of their results it can be concluded that under 

conditions of total canal disinfection, rejuvenation of necrotic infected juvenile teeth is conceivable and 

PRF can be used as ideal biomaterial for pulp dentin complex recovery. The problem may occur when 

there is PRF manipulation in order to place it inside the canal. Therefore, for this purpose clinical 

preliminaries play important role to see the impact of PRF and PRP in the revitalization of tooth with 

necrotic pulp and open apex over a longer time period
46

. 

Utilization of Autologous Platelet Rich Plasma in Chronic Venous Ulcers: 

Venous ulcers can be termed as wounds that are said to happen because of ill-advised 

functioning of venous valves, mostly of the legs. Among the 70% to 90% of chronic injury cases which 

are reported they are the significant reason for chronic wounds happening. Also, venous ulcers treatment 

additionally involves generous expenses. Autologous PRP is a straightforward technique which has the 

ability to release numerous growth factors like fibroblast determined growth factors, platelet derived 

growth factors and epidermal growth factors and thus helpful in enhancing wound healing. The 

advancement in wound healing process is done by seven development factors present in PRP which 

improves wound healing. 
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They are namely, fibroblast growth factor, transforming growth factor, vascular endothelial growth 

factor, platelet derived growth factor (αα, αβ, αβ) and epidermal growth factor. Now during the healing 

process these growth factors have ability in adjusting mesenchyme cell expansion, enrollment and extra-

cellular matrix synthesis
47

. 

When we talk about the treatment for Chronic venous leg ulcers it is often very costly, but in contrast 

PRP is a basic, safe, cheap and biocompatible methodology. When the studies were carried out it 

showed that PRP shows significant wound healing in chronic venous leg ulcers without showing any 

adverse events. But as there is no standardized procedure, standard protocols should be made in the 

preparation of PRP by carrying out more randomized control studies.  

Utilization of Platelet-rich Plasma for Skin Rejuvenation:  

Rejuvenation is anything that makes the skin look better. Maturing of human skin outcome of a 

blend from a steady decrease of work after some period of time (characteristic maturing) also, combined 

harm brought about by natural variables (extrinsic maturing), like introduction to synthetic substances, 

smoking and also due to, ultraviolet B (UVB) radiation. Studies demonstrated that skin fibroblasts in 

connection with adipocytes, mast cells and keratinocytes forms fibroblast-keratinocyte-endothelium axis 

that play vital role to build the origin of glycoproteins, extracellular matrix (ECM) proteins, adhesive 

particles, and other different cytokines that helps to maintain integrity and youthfulness of the skin. 

Compared to other conventional anti-maturing procedures like laser treatment, skin medicines etc. that 

generally act by build of ECM through the initiation of fibroblasts, PRP showed its usefulness in various 

medical procedures for its ability to stimulate wound healing and also minimize bleeding during surgical 

process  etc. by its ability in different growth factors present in the α-granules, including PDGF, IGF,  

TGF, and VEGF, capacity to treat skin wrinkles and restore (rejuvenate) the skin and animate 

HDF
48,49,50

. 

CONCLUSION: 

The process of discovery and trails of new medicine or vaccine is a prolonged approach. In 

emergency cases and at the beginning of pandemic the antibodies can be utilized as way of treatment as 

it is tested extensively and proves to be effective with specific criteria and rules of application. By 

adopting this method during the progression of Pandemic the mortality in mild to severe patients can be 

reduced by significant extent. PRP is an innovative methodology, as it is affordable, basic, easily 

performed, and effective. It is additionally a noninvasive methodology with promising outcomes and no 
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adverse effects. Use of PRP reported in various different conditions like, in corneal ulcers, chemical 

burns, blepharoplasties surgeries, in graft-versus-host disease, restoration of lacrimal function, skin 

rejuvenation, ocular surface syndrome after refractive surgeries, etc.  

Ultimately, plasma therapy is the key area where there should be more research studies done so 

in coming future, we can use it as an effective therapeutic tool. More number of clinical trials should be 

carried out, protocols should be standardized for the production, storage and utilization of the therapy. 

Therefore, plasma therapy already has been utilized to treat many of the diseases, and as its success rate 

is high it can even be more beneficial and effective in future occurring unknown devastating pandemics.   
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