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Low back pain is one of the leading causes of disability in the world. Regenerative medicine can be one of the novel treatment 
breakthroughs in patients with low back pain, yet its use is still debatable. We performed a systematic evaluation and meta-analysis 
to determine the efficacy of platelet-rich plasma (PRP) treatment for patients with chronic low back pain. Comprehensive database 
searches were performed in four databases. This study was conducted and reported based on the Preferred Reporting Items for Sys-
tematic Reviews and Meta-analyses Guideline and registered to PROSPERO. We included and examined randomized controlled trials 
that looked into research employing PRP for patients with chronic low back pain. Outcomes of interest include clinical enhancement 
of pain, which is demonstrated in pain scores. Three studies were included comprising 138 patients with chronic low back pain. After 
1, 3, and 6 months after injection, there was a substantial reduction in the pain score difference between the PRP and control groups, 
demonstrating PRP’s superiority over the control group in the treatment of chronic low back pain. PRP injection significantly enhances 
chronic low back pain in the first, third, and sixth months after injection compared to controls.
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Introduction

Low back pain (LBP) is defined as pain that lasts at least 
one day (with/without pain in one or both legs), localized 
on the posterior aspect from the lower margin of the 12th 
ribs until the lower gluteal fold [1-3]. The adult popula-
tion frequently complains about LBP. Worldwide, LBP 
continues to lead to disability and is now considered a 
global public health issue. LBP patients require extensive 

multidisciplinary and multimodal care [1-6]. LBP symp-
toms can be caused by a variety of anatomical issues, such 
as nerve roots, muscles, bones, joints, intervertebral discs, 
fascial structures, and abdominal organs [1,7,8].

Chronic LBP has been successfully treated using regen-
erative medicine, particularly when platelet-rich plasma 
(PRP) and mesenchymal stem cells are used [9-13]. PRP 
was first utilized in open-heart surgery in the 1970s, then 
10 years later used in maxillofacial surgery to help in 
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wound healing in reconstructive jaw surgery [14]. The 
patient’s peripheral blood is spun to produce a high plate-
let concentration before being used to create PRP. PRP 
encourages tissue angiogenesis and the mitogenesis of 
healing cells [13-18] and contains seven essential proteins 
including platelet-derived growth factors, transforming 
growth factor-β (TGF-β), vascular endothelial growth 
factor (VEGF), epidermal growth factor, and adhesive 
proteins–fibrin, fibronectin, and vitronectin, which can 
support three phases of tissue healing and their repair 
cascade (inflammation, proliferation, and remodeling) 
[12-16,18]. Despite regenerative effects, PRP also has 
anti-inflammatory and anti-apoptotic by strengthening 
chondrogenic markers (aggrecan [AGN], collagen type II 
[COL2], TGF-β1) and inhibiting catabolic pathways (ma-
trix metalloproteinase [MMP]-3, cyclooxygenase-2, inter-
leukin-1 beta (IL-1β), tumor necrosis factor-α, MMP-1, 
nerve growth factor) [19,20].

PRP can also be used as a supplement to other muscu-
loskeletal treatments such as ligament restoration, joint 
arthroplasty, joint osteotomy, and treatment for degener-
ative joint disease [13,16-18,20-22]. In disc degeneration, 
cytokines and growth factors work on maintaining disc 
homeostasis by switching from a catabolic state to an an-
abolic state, and improving the production of COL2 pro-
tein and proteoglycan synthesis [13,20,22,23]. Numerous 
research, including in vitro, in vivo, preclinical animal, 
and human clinical trials, have examined the relationship 
between PRP and intervertebral disc degeneration [20,22-
29]. Nevertheless, the articles considering the PRP effect 
on chronic LBP have not been systematically evaluated, 
and meta-analyzed. The purpose of this study was to 
conduct a comprehensive review of the literature and a 
meta-analysis of the efficacy of PRP therapy for persistent 
LBP.

Methods

1. Search strategy

This study was conducted and reported based the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses Guideline [30]. The PICO of this study was P 
(chronic LBP), I (PLP), C (other treatments), and O (pain). 
A comprehensive literature search was carried out on 
PubMed, ScienceDirect, ProQuest, and Medline (via EB-
SCO) in April 2022 with the following search string: plate-

let-rich plasma and low back pain. The study protocol was 
registered on PROSPERO (ID: CRD42022322723).

2. Study selection

All included studies contained original data published in 
English language within 20 years. Randomized controlled 
trials (RCTs) that analyzed the use of PRP in treating LBP 
were included. The inquiry did not include any animal 
experiments, review articles, commentary, or letters to the 
editor (Fig. 1).

3. Quality appraisal and risk of bias assessment

Identification, selection, data extraction, and quality as-
sessment were carried out independently by two authors 
(L.C.S. and S.A.K.). Different opinions between the two 
reviewers were settled through conversation and reevalu-
ation with another author (E.K.). The quality analysis of 
the literature was evaluated with the Jadad Scale [31]. To 
assess the risk of bias, reviewers should rate each of the 
five items from the scale into dichotomous variables. An 
overall score is determined by adding all the item’s scores. 
Each article will be given a grade to indicate whether it 
is a high-quality study or one of low quality. Assessment 
of the level of evidence was performed using the Oxford 
Centre for Evidence-Based Medicine Guideline 2011 [32].

4. Data extraction and analysis

All data were extracted from the text, figures, tables, and 
related additional files from each included study. These 
details comprised (1) article and demographic informa-
tion, (2) the kind, amount, and length of PRP interven-
tion, and (3) clinical outcomes. The primary clinical out-
come was the mean difference in pain score between PRP 
and control over the period.

Statistical analysis was performed using the Review 
Manager software (RevMan ver. 5.3; Cochrane Collabo-
ration, Oxford, UK) to do statistical analysis using the 
Mantel-Haenszel technique. A dichotomous variable and 
risk ratio with a 95% confidence interval was used to de-
termine the effect. The heterogeneity between trials was 
found by the I2 value. The results were also shown using 
forest plots on the data. Additionally, a funnel plot was 
employed to evaluate the publication bias significance was 
determined as p-values <0.05.
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Results

1. Study selection

A total of 144 studies were obtained from the initial 
screening (Fig. 1). A total of 79 studies were added after 
excluding duplication. Seventy articles were removed after 
the abstract screening. Of the remaining nine studies [24-
28,33-35], one study was not published in English [36]. 
Only three studies with appropriate outcome measure-
ments could be incorporated into the current investiga-
tion after full-text reading [24-26].

2. Study quality assessment

Assessment of the level of evidence was evaluated using 

Oxford Centre for Evidence-Based Medicine Guideline 
2011, which discovered that all three studies had level 2 
of evidence [32]. Based on quality assessment, all of the 
studies were labeled as high-level studies (Table 1).

3. Article and demographic characteristics

The characteristics of the three studies included in our 
study are demonstrated in Tables 2 and 3. The investiga-
tions, with sample sizes ranging from 34 to 58 partici-
pants, were published between 2016 and 2022.

4. ‌�The mean differences of pain score between platelet-
rich plasma and control groups

The mean pain score was assessed in three investigations 

Fig. 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) flow chart.

Table 1. Study quality assessment with Jadad Scale

Study (year)
Was the study 
described as 

random?

Was the 
randomization 

scheme described 
and appropriate?

Was the study 
described as double 

blind?

Was the method of double 
blinding appropriate? 

(The patient and assessor 
appropriately blinded)

Was there a 
description of 
dropouts and 
withdrawal?

Score

Won et al. [24] (2022) V V V V V 5

Ruiz-Lopez et al. [25] (2020) V V V V V 5

Tuakli-Wosornu et al. [26] (2016) V V V V V 5

Jadad Scale, score quality: 0–2 (low) and 3–5 (high).
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at 1, 3, and 6 months following treatments. There was a 
significant difference in the pain score (mean) at the base-
line between the PRP and control group which was 0.22, 
higher in the PRP group (Fig. 2). The difference in the 
pain score between the PRP and control group consider-
ably increased after 1, 3, and 6 months of injection (−0.71, 
−0.60, and −1.27, respectively) (Figs. 3–6). These findings 
demonstrated PRP’s advantage over the control group in 
the management of chronic LBP.

Discussion

The results of the current meta-analysis discovered that 
PRP demonstrated superiority in pain reduction in pa-
tients with LBP, compared to control which was shown by 
the enhancement in the pain score in the first, third, and 
sixth months of the procedure.

There are several underlying methods by which PRP in-
jections might lessen pain and enhance function. Platelet 
concentration in PRP is 3 to 8 times that in serum. It can 
be a result of the effect of PRP that has anti-inflammation, 
angiogenesis, cell migration, and anabolic metabolism 
for tissue repair and regeneration. When platelets are ac-

tivated in PRP, numerous growth factors, such as TGF-β, 
platelet-derived growth factor, insulin-like growth factor, 
basic fibroblast growth factor, VEGF, and many more, can 
be released. They can stimulate chondrocytes and collagen 
II synthesis, prevent chondrocyte and mesenchymal stem 
cell apoptosis, and avoid catabolic effects of inflammatory 
cytokines such as IL-1β and MMPs. PRP also contains a 
plasma protein, which is recognized to play a vital role in 
healing processes in connective tissue such as Sox9, AGN, 
COL I, and COL II. Due to their impact on increased os-
motic pressure, aggregans play a function in water absorp-
tion as well as providing tensile strength and anchoring 
the tissue to the bone through increased collagen. PRP in-
jection surpasses the nuclear factor-kB signaling pathway 
and modifies this pathological condition to an anabolic 
and anti-inflammatory state [11,13,17,19,20,22].

Won et al. [24] conducted an RCT and demonstrated 
PRP injection improvement of The Oswestry Disabil-
ity Index and Roland Morris Disability Questionnaire 
(RMDQ) in the third and sixth months. According to the 
study, PRP injection offered pain alleviation that lasted 
longer than corticosteroid, contrast agent, or lidocaine 
injection, which served as the control arm [24-26]. Akeda 

Table 3. Intervention and outcomes of the included studies

Author (year) Intervention Site of 
injection Method of injection

Dose
Outcome

PRP Control

Won et al. [24] (2022) PRP (14 patients) vs. 0.5% 
lidocaine (16 patients)

Lumbopelvic 
ligaments

Preparation → local anesthesia 
administered → injection

5–6 mL 6 mL Improvement of pain 
score in 1, 3, and 6 
months

R�uiz-Lopez et al. [25] 
(2020)

PRP (25 patients) vs. corti-
costeroid (triamcinolone) 
(25 patients)

Epidural Preparation → light sedation of 
midazolam → injection

16.5 mL leucocyte 
rich-PRP and 3.5 
mL contrast

16.5 mL triamcinolone 
and 3.5 mL contrast

Improvement of pain 
score in 1, 3, and 6 
months

T�uakli-Wosornu et al. 
[26] (2016)

PRP (29 patients) vs. con-
trast agent (18 patients)

Intradiscal Preparation → local anesthesia 
administered → injection

3–4 mL 3–4 mL Improvement of pain 
score in 1, 4, and 8 
weeks

PRP, platelet-rich plasma.

Table 2. Characteristics of the included studies

Author (year) No. of patients
Age (yr) Sex (male/female)

PRP Control PRP Control

Won et al. [24] (2022) 30   51±18.1 50.5±17 6/8 6/10

Ruiz-Lopez et al. [25] (2020) 50      68±13.06       61±12.6 11/14 10/15

Tuakli-Wosornu et al. [26] (2016) 58 41.4±8.08    43.8±8.91 14/15 3/16

Values are presented as mean±standard deviation or number of patients.
PRP, platelet-rich plasma.
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et al. [28] discovered that the PRP group revealed better 
improvement in pain-related disability which was demon-
strated by the enhancement of RMDQ score at 26 weeks 
and walking ability at the 4th and 8th weeks.

Results of PRP injection for LBP with sacroiliac joint 
(SIJ) pathology also provide a considerable improvement 
in pain compared to lidocaine injection. According to the 

findings of Singla et al. [29], PRP injection offers higher 
pain relief in SIJ pathology commencing at 6 weeks after 
therapy and is sustained until the third month. The study 
reported that the percentage of pain-free patients in PRP 
injection at 3 months was 90% compared to group lido-
caine which reduced to only 25% [29].

In a meta-analysis of animal studies, PRP injection is 

Study or subgroup Experimental
Mean±SD Total Control

Mean±SD Total Weight (%) Mean difference
IV, random, 95% CI

Mean difference
IV, random, 95% CI

Ruiz-Lopez et al. [25] (2020)      5.7±0.97 25 6.28±0.86 25 85.3 -0.58 (-1.09 to -0.07)

Won et al. [24] (2022) 3.5±2 14 4.2±1.3 16 14.7  -0.70 (-1.93 to 0.53)

Total (95% CI) 39 41 100.0 -0.60 (-1.07 to -0.13)

Heterogeneity: tau2=0.00; χ2=0.03, df=2 (p=0.86); I2=0%                                                                                                        -100              -50               0              50       100

Test for overall effect: Z=2.50 (p=0.01) Favors (experimental)        Favors (control) 

Fig. 4. Mean differences in 3 months. SD, standard deviation; IV, inverse variance; CI, confidence interval; df, degrees of freedom. 

Study or subgroup Experimental
Mean±SD Total Control

Mean±SD Total Weight (%) Mean difference
IV, random, 95% CI

Mean difference
IV, random, 95% CI

Ruiz-Lopez et al. [25] (2020) 4.4±0.92 25   5.2±0.69 25 81.4  -0.80 (-1.25 to -0.35)

Tuakli-Wosornu et al. [26] (2016)    4±2.21 29 4.61±2.21 18   9.8  -0.61 (-1.91 to 0.69)

Won et al. [24] (2022) 4.3±2.2 14 4.3±1.5 16   8.8 0.00 (-1.37 to 1.37)

Total (95% CI) 68 59 100.0 -0.71 (-1.12 to -0.30)

Heterogeneity: tau2=0.00; χ2=1.21, df=2 (p=0.55); I2=0%                                                                                                         -1               -0.5                0              0.5          1 

Test for overall effect: Z=3.43 (p=0.006) Favors (experimental)       Favors (control) 

Fig. 3. Mean differences in 1 month. SD, standard deviation; IV, inverse variance; CI, confidence interval; df, degrees of freedom.

Study or subgroup Experimental
Mean±SD Total Control

Mean±SD Total Weight (%) Mean difference
IV, random, 95% CI

Mean difference
IV, random, 95% CI

Ruiz-Lopez et al. [25] (2020) 7.48±1.12 25 7.18±0.95 25 63.3  0.30 (-0.28 to 0.88)

Tuakli-Wosornu et al. [26] (2016) 4.61±2.21 29 4.74±2.21 18 12.4 -0.13 (-1.43 to 1.17)

Won et al. [24] (2022) 5.9±1.2 14 5.7±1.4 16 24.2 0.20 (-0.73 to 1.13)

Total (95% CI) 68 59 100.0 0.22 (-0.24 to 0.68)

Heterogeneity: tau2=0.00; χ2=0.35, df=2 (p=0.84); I2=0%                                                                                                        -100              -50               0              50       100

Test for overall effect: Z=0.95 (p=0.34) Favors (experimental)        Favors (control)
Fig. 2. Baseline mean difference of pain score. SD, standard deviation; IV, inverse variance; CI, confidence interval; df, degrees of freedom.

Study or subgroup Experimental
Mean±SD Total Control

Mean±SD Total Weight (%) Mean difference
IV, random, 95% CI

Mean difference
IV, random, 95% CI

Ruiz-Lopez et al. [25] (2020)   6.08±0.99 25 7.53±0.6 25 67.8 -1.45 (-1.90 to -1.00)

Won et al. [24] (2022) 2.6±1 14   3.5±1.2 16 32.2 -0.90 (-1.69 to -0.11)

Total (95% CI) 39 41 100.0 -1.27 (-1.78 to -0.77)

Heterogeneity: tau2=0.04; χ2=1.41, df=1 (p=0.24); I2=29%                                                                                                      -100              -50               0              50       100

Test for overall effect: Z=4.95 (p=0.00001) Favors (experimental)        Favors (control) 

Fig. 5. Mean differences in 6 months. SD, standard deviation; IV, inverse variance; CI, confidence interval; df, degrees of freedom. 
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obtained and expected to regenerate intervertebral discs, 
which can be observed through changes in disc height 
index (DHI) and Pfirmann grade in magnetic resonance 
imaging (MRI) examination [37]. But in a study by Akeda 
et al. [28], radiologic evaluation in human intervertebral 
discs reveals that PRP injection does not give change in 
DHI or corticosteroid injection. A similar result was de-
termined from MRI analysis for disc degeneration grade 
which did not reveal any change from baseline in the PRP 
or corticosteroid group [28]. One hypothesis is that an in-
tervertebral disc’s low capacity for self-repair results from 
its avascularity. In mild circumstances, PRP injection may 
be able to slow down or even stop the degeneration of the 
intervertebral disc [12,38,39].

Contrary to the results of the current study, Zielinski et 
al. [33] discovered that PRP injection did not significantly 
reduce pain compared to saline injection in patients with 
chronic lumbar discogenic back pain. Schepers et al. [34] 
similarly came to a similar conclusion, concluding that 
during a 12-month follow-up period, intradiscal PRP 
injection did not significantly enhance the average pain 
score or worst pain score compared to the control. The 
cause of these discrepancies is perhaps due to the varia-
tion in the PRP concentration [14,18,40].

Compared to PRP, corticosteroids have a lesser risk of 
allergic responses or rejection [12,20]. Complications of 
corticosteroid injection might be a pain at the injection 
site, skin discoloration, weakening of the adjacent tendon, 
fat atrophy, osteoporosis, and osteonecrosis, and when 
utilized as the epidural injection can cause an epidural 
abscess, septic meningitis or Tachon syndrome [41-44]. 
Increased pain at the injection site, which can go away 
in a week, and pelvic itching that went away after taking 
diphenhydramine are complications of PRP injection [25]. 
Schepers et al. [34] discovered one severe complication 

after PRP injection without prophylactic antibiotic, spon-
dylodiscitis. However, our included studies did not deter-
mine any serious complications in the PRP group [24-26].

In terms of the cost-effectiveness of the injection treat-
ments used, PRP injections may be more expensive than 
corticosteroid injections, which are one-third the price of 
PRP injections. However, corticosteroid injection only 
temporarily alleviates symptoms, which necessitates the 
purchase of additional treatments, such as surgical proce-
dures, and may result in higher costs [45].

The strength of the study was the availability of similar 
quantitative scores over three periods of time. Addition-
ally, different database searches from four databases 
improved the quality of our study’s search. However, the 
small number of samples among included studies became 
our limitation. Future RCT with large samples is required 
to deliver a better quality of data.

Conclusions

PRP injection considerably reduces chronic LBP in the 
first, third, and sixth months after injection compared to 
controls, which provides a more favorable clinical results 
without significant differences in adverse events.
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