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Abstract  

Osteoarthritis (OA) is a degenerative condition that causes 

inflammation, cartilage breakdown, and finally cartilage loss in 

the joints. In Osteoarthritis joint architecture gradually 

deteriorates, usually affecting the knee and/or hip joints. The 

purpose of this study is to evaluate the effect of the PRP in the 

treatment of knee joint cartilage injuries and degenerative 

meniscus lesions as well as pain relief. The clinical trial (n=50) 

randomly selected for the knee joint treatment with PRP came to 

Musavvir Stem Cell Clinic. During the study the patient revealed 

the history of pain and stiffness, could not stand to more than 5-

10 minutes, and could not bear the pain. All the patients went 

through the baseline investigation before treatment. All the 

rheumatoid arthritis cases were excluded. Kellgren-Lawrence 

scale was used to select the patients for the treatment of PRP. The 

PRP procedure was performed on 50 patients. There were 60% 

females and 40% male patients in our study. After application, 

vast differences were noted, and hematological, biochemical, and 

inflammatory markers and x-rays with Kellgren-Lawrence scale 

grades were changed. The treatment periods were between three 

3 to 6 months. After the application of PRP, significant changes 

were observed in different laboratory investigations and 

radiological results. Thus, the study shows that PRP therapy is 

effective in the treatment of knee joint cartilage injuries as well 

as pain relief.    
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Introduction 

In mid- 20th century the osteoarthritis (OA) has been doubled and expected with higher 

incidence in future (Bricca et al., 2019). OA is a progressive degenerative joint disease that 

causes some type of failure in the joint, which is associated with varying degrees of limitation 

in different functional ambits as well as a relatively diminished quality of life. It is during the 

knee joint that the effects of OA are more pronounced than in any other joint (Dai et al., 2017). 

It is reported that OA is dramatically characterized by a range of risk factors, including genetic 

defects, aging, obesity, and low-grade systemic inflammation (Ren et al., 2020). This distinct 

disease is most often characterized by degenerative arthritis and inflammation, usually leading 

to impaired joint function and pathology. It describes degeneration of cartilage and its 

underlying bone along with bony overgrowth of the joint. In this manner, disease onset is 

usually gradual, beginning after the age of 40 (Duymus et al., 2017). This includes the joint 

destruction, which, in turn, occurs as a combination of cellular changes along with 

biomechanical stresses on joints that create numerous secondary changes within these joints 

(Glynn et al., 2018). With advances in various studies focused on certain biochemical pathways 

evolved therapeutically by biological intervention, platelet-rich plasma (PRP) treatment, a form 

of regenerative medicine, has continued to become an increasingly popular form of providing 

that biological boost just to the healing continuum.  

Media attention focusing on PRP treatments and their use in numerous athletes is quite 

a striking prototype. Gentile et al. in 2017 presented the competitive effects of nonactivated 

versus calcium-activated PRP in the management of hair loss, both exhibiting equally 

satisfying hair density results despite the earlier amounts of the activated PRP six growth 

factors (CAPDGBB, TGF-β1, and VEGF); it opened the avenue for injection of PRP through 

a medical injector gun where one can specifically manage both the delivery dosage and shining 

depth (Palazzo et al., 2016; Nelson et al., 2014).  

Current medication strategies for OA predominantly target pain alleviation and 

symptom control, not disease modification. Furthermore, increased inflammatory cytokines, 

such as IL-1B and TNF-alpha, and several known risk factors form the basis by which similar 

inflammatory cytokines were implicated in OA pathophysiology. Treatments for OA, however, 

are largely unsatisfactory. Whether it be acetaminophen, aspirin, or non-steroidal anti-

inflammatory drugs (NSAIDs), they are the mainstay of pharmacologic management. These 

include duloxetine, topical NSAIDs, and intra-articular corticosteroid injections for pain relief, 

given the side effects associated with prolonged use (Gentile et al., 2018; Gentile et al., 2017; 

Conaghan et al., 2008). PRP is used first in the open-heart surgery (McAlindon et al., 2014; 

Arden et al., 2021). It seems almost most of the studies on the subject are carried out in areas 

such as orthopedics, sports medicine, and odontology. 

Platelets (PLTs) are multifunctional active cells that are now looked upon as a great 

reservoir of growth factors such as Vascular endothelial growth factors (VEGF) (Metcalf et al., 

2013), Epidermal growth factor (EGF) (Andia & Abate, 2013); fibroblast growth factor (FGF) 

(Paus, 2008); and Transforming growth factor beta (TGF-β). (Du, 1993). Platelet-derived 

growth factor (PDGF) (Shi et al., 2013), hepatocyte growth factor (HGF) (Lin et al., 2015), and 

insulin-like growth factor-1 (IGF-1) (Takikawa et al., 2011; Anitua et al., 2011). 

https://pubmed.ncbi.nlm.nih.gov/?term=Arden+NK&cauthor_id=33116279
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PRP has been reported to provide symptomatic relief in OA of the knee and works 

effectively better than intraarticular hyaluronic acid and steroid injections to control pain and 

symptoms. This therapy involves minimally invasive intervention through which tissue 

regeneration can be improved. PRP contains alpha granules where ~70% of the released 

growth factors are secreted in the first 10 min, and then almost all the amount stored is then 

released after 1 hour (Li et al., 2012; Eppley et al., 2006). 

This was the rationale for applying PRP in the treatment of knee joints. It has been 

hypothesized that PRP will confer some degree of synergism to reactivation of cartilage 

regeneration. Thus, finding out the effects of PRP on articular cartilage under inflammation in 

knee clinical trials became imminent. 

Material and Methods 

The prospective study for the 6 months involving 50 patients whose age was between 

40 and 70 years. Female/Male 60:40 treated at Musavvir Stem Cell Clinic with Knee OA in 

July 2019 to January 2021 and were followed up for a period of 10 -12 months. 

All those patients were selected having a history of low back pain, being difficult to 

walk, and being unable to stand for more than 5 to 10 minutes. The patient also revealed that 

they were unable to sleep without a painkiller, and body stiffness occurred usually in the 

morning, and this episode was more than a year. All the patients underwent a clinical 

examination, including an X-ray of the knee by using the Kellgren-Lawrence scale. All the 

baseline investigations, including biochemical and hematological parameters, were carried out 

before starting the treatment. The entire procedure was explained to the patients, and written 

consent was taken by all participants. There was no pressure on participants to be a part of this 

research. The identity of the participants was not disclosed due to the Privacy Act. The PRP 

was prepared by taking 30 cc of blood, and it was distributed accordingly in an EDTA tube 

for a complete blood count, ESR, fluoride for fasting/random blood sugar, and serum to check 

the baseline parameters. The remaining sample was added into PRP kit for the preparation of 

PRP.   

The selection criteria included patients with negative Rheumatoid Arthritis factor with 

high uric acid and pain in knee joints and lower back pain. The patients presented with 

immunodeficiency and collagen vascular diseases, malignant diseases, infection or active 

sores in the knee region, recent heavy trauma to knees, autoimmune disease and blood 

disorders, were excluded from this study.  

The PRP kit centrifuged for 15 minutes at 1600 rpm. The three layers were observed, 

which were the red cell layer, the white buffy coat layer, and the upper plasma layer. Both the 

white cell and plasma layer were separated together and then centrifuged for 7 minutes at 2800 

rpm to concentrate platelets. The final product was 3-4 mL of PRP containing leukocytes. The 

platelets were activated with Adi light2 for 20 minutes for pain management and activation of 

platelets (opening of growth factor and cytokines). 

Results 

The prospective 50 patients were selected in these clinical trials who were suffering 

from knee joint pains, and both genders were selected with consent forms. Before starting the 
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treatment, all the baseline investigations were carried out. All those parameters that were 

elevated before starting the treatment were repeated before the 4th procedure. It was noted that 

the systolic BP and diastolic BP with urea, creatinine, uric acid, and HbA1c were elevated 

before treatment, with increased inflammatory markers CRP and ESR and low calcium and 

vitamin D. After PRP treatment, HbA1c and uric acid were reduced with normal CRP, ESR, 

calcium, and vitamin D, as shown in Table 1. 

Table 1: Descriptive Baseline analysis of clinical, hematological and biochemical analysis in the patients treated 

with Platelet rich plasma, N = 50 before and after treatment. 

 

Abbreviations: BP, blood pressure; ESR, erythrocyte sedimentation rate; FBS, fasting blood sugar; U.A, Uric Acid; CRP, C-

reactive protein; Hb A1c, glycolate hemoglobin; CI, confidence interval; SD, standard deviation 

 

The knee X-ray of all patients was considered before. During the clinical trials 

with knee joint x-rays were graded according to the Kellgren-Lawrence scale.   

After selection of patients and grading with Kellgren-Lawrence scale with X-ray, 

treatment was started with PRP injection. The four treatments were carried out and before 

injecting PRP the baseline study was carried out to see the changes in blood parameters. The 

PRP pre-injection was applied to the patients in knee, thigh, ankle, back and shoulders joints. 

The second procedure was carried out after 30 days and the same protocol was followed.  

After the second 2nd treatment, the patient was asked for X-ray before coming for third 

treatment. The radiographic progress was noted before starting the treatment and assessed 

during the treatment as shown in Figure 1. 

 Before Treatment 

Mean ± SD, [95% CI] 

After Treatment 

Mean ± SD [95% CI] 

p value 

Age, years 51.18 ± 9.17, [48.57, 53.78] 51.18 ± 9.17, [48.57, 53.78] 1.000 

Systolic BP, mmHg 
128.56 ± 16.06, [123.99, 133.12] 124.24 ± 10.59, [121.22, 127.25] .035 

Diastolic BP, mmHg 
80.54 ± 10.43, [77.57, 83.50] 77.96 ± 10.59, [75.88, 80.03] .022 

ESR, mm in 1st hr 
63.40 ± 12.95, [59.71, 67.08] 20.90 ± 5.94, [19.20, 22.59] .000 

FBS, mg/dL 
95.88 ± 23.67, [89.15, 102.60] 93.00 ± 16.47, [88.31, 97.68] .253 

 Urea, mg/dL 
30.96 ± 9.29, [28.31, 33.60] 29.76 ± 7.30, [27.68, 31.83] .262 

Creatinine, mg/dL 
0.97 ± 0.47, [0.83, 1.10] 0.92 ± 0.37, [0.82, 1.03] .339 

Uric acid, mg/dL 
4.92 ± 2.03, [4.34, 5.50] 4.62 ± 1.24, [4.27, 4.98] .117 

Calcium, mg/dL 
8.14 ± 0.65, [7.96, 8.33] 8.80 ± 0.22, [8.73, 8.86] .000 

Vitamin D, ng/mL 
17.46 ± 12.02, [14.04, 20.88] 25.36 ± 6.64, [23.47, 27.25] .000 

RA factor IU/mL 
8.83 ± 3.31, [7.89, 9.77] 8.83 ± 3.31, [7.89, 9.77] 1.000 

CRP, mg/dL 
18.49 ± 6.15, [16.74, 20.24] 3.37 ± 1.15, [3.04, 3.70] .000 

HbA1c, % 
5.03 ± 1.98, [4.46, 5.59] 4.75 ± 1.19, [4.41, 5.09] .068 
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Figure 2: The figure showing X-rays before starting treatment, after 2nd and 4th treatment 

  During this clinical study, some patients were diabetic with elevated 

HbA1c. On revealing history, it was noted that blood sugar level was out of control 

despite medication and/or use of insulin. During the course of treatment, it was observed 

that after treating these patients with PRP for knee joints, there was a change in the 

baseline parameters with changes in HbA1c, and sugar was in control. 
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Discussion 

Osteoarthritis (OA) is the most common degenerative joint disease, which affects 

primarily mobility and ultimately quality of life among the older generation. There are 

countless forms of ailments that affect the body during its wear and tear, but osteoarthritis (OA) 

has remained one of the longest chronic degenerative joint diseases, becoming its foremost 

challenge. Instead of assuming knee-replacement surgery to be a possible answer, innovations 

in regenerative medicine over the last decade have made it possible for younger, middle-aged, 

and older patients alike to attempt effective nonsurgical interventions. Platelet-rich plasma 

(PRP) in particular is gaining much momentum as a biological therapy that stands a chance to 

enhance quality of life for OA patients in significant ways. In recent years, use of PRP in 

osteoarthritis has gained momentum, with promising results to be seen in both preclinical and 

clinical trials. This clinical study showed that PRP injection brought about some good 

outcomes for osteoarthritis patients with cost-effectiveness.  PRP application to osteoarthritis 

has developed rapidly in recent years, presenting promising results for both preclinical and 

clinical trials. 

PRP is well known to have an angiogenic, anti-inflammatory, and anti-catabolic drive. 

The anabolic effect of the transforming growth factor beta, as well as fibroblast growth factor 

in PRP, has been reported on cartilage metabolism (Marx et al., 1998) 23. 

In our study, we also observed that all patients felt better with decreasing pain intensity. 

Twenty percent of patients were unable to climb stairs before treatment and were able to do so 

after 4 months. Currently, all patients can move freely and perform their normal daily 

functions. Most critically, none of the patients experienced any side effects or complications 

from treatment, such as microbial infection or tumor formation at the joint. 

PRP contains growth factors such as platelet-derived growth factor and transforming 

growth factor beta. These factors regulate cell migration and proliferation, and they also 

enhance wound healing and ECM remodeling through the stimulation of angiogenesis 

(Khafagy et al., 2018; El- Sharkawy et al., 2007). 

Injury and the offering of degenerative cartilages or joints have been comprehensively 

researched. Cole et al. in 2017 compared the clinical parameters of the administration of HA 

versus platelet-rich plasma and noted their biological impacts. However, this study used 

radiographic imaging to determine degenerative changes (Kellgren-Lawrence Score) with 

selection criteria of treatment of PRP in the 1 to 3 grades in clinical parameters since these had 

the potential for biological effects (Du et al., 1993). Rahimzadeh et al. (2018) reported 

beneficial effects of joint function and pain relief of PRP injections in osteoarthritis involving 

knee joints (Lin et al., 2015). Current therapies are limited, and in cases of advanced disease, 

complete joint replacement is indicated, a procedure accompanied by significant morbidity, 

morbidity that can escalate to such extreme as to be life-threatening but invariably involves 

infections, thromboembolisms, myocardial infarction, stroke, as well as death. 

This study confirmed that PRP injection provided some benefits, relieving pain and 

improving quality of life in patients with osteoarthritis. This set of patients was different from 

other study proposals. There are numerous approaches via which PRP is delivered; these 
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include the cells' intra-articular injection. This clinical trial involved the application of PRP for 

treatment of patients of grade 2–4 degenerative osteoarthritis with no effect on systemic health 

noted. The largest proportion of these patients showed a gradual but definite improvement 

within 3-12 months after treatment. The author concluded PRP treatment is a novel and 

promising treatment option for patients with osteoarthritis. In our study, the knee X-rays were 

graded, and the raised inflammatory markers were brought down to normal in the absence of 

pain. This study showed that these injections produce no side effects since they use the 

autologous type and therefore do not need any pain-killing medicine. Anti-inflammatory and 

pain-reducing effects are also due to the growth factor components in PRP. In this study, it was 

observed that PRP treatment resulted in improved outcomes such as relief of pain and 

improvement of quality of life in osteoarthritis patients without any side effects. Management 

of PRP can be related to the applied field in medicine, and it will go on increasing and 

expanding as the increasing options and understanding are gained on PRP therapy. 

Nevertheless, the substantial burden OA would cause in such populations underscores the 

necessity for identifying the best strategy for treating them, which means allowing strategies 

facing clinical realities based firmly on the existence of rigorous clinical practice guidelines. 

Conclusion 

 With the high prevalence of OA in most populations, it is of utmost importance to develop the 

best possible treatment regime. Patients suffering from this condition have also benefitted from 

regenerative medicine and cell-based therapies. In knee OA, intra-articular PRP has the ability to 

decrease pain and enhance functional efficiency. The factors of therapeutic efficiency from PRP therapy 

range greatly. in the usage of injuries of the cartilage of the knee joint and degenerative lesions of the 

meniscus along with easing the pain. PRP injection is an easy, inexpensive, safe, and effective 

technique with good repeatability that greatly enhances the life quality of any patient with osteoarthritis 

of the knee who scores mild to moderate on the visual analog scale. More such treatments, including 

new stem cell-based and existing ones for OA, require further observation of the patients. 
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