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Objective: Low back pain is one of the main causes of disability in the world. Although regenerative medicine may represent
breakthroughs in the management of low back pain, its use remains controversial. Therefore, we conducted a meta-analysis to evaluate
the clinical efficacy of platelet-rich plasma (PRP) injection therapy versus different control groups for chronic low back pain during 4
weeks, 3 months, and 6 months.

Methods: Different electronic databases were searched for randomized controlled trials up to August 2023. Mean changes from
baseline in pain and Oswestry Disability Index (ODI) scores at 4 weeks, 3 months, and 6 months and standard deviations of outcome
were recorded.

Results: Four articles with 154 cases were finally included in this meta-analysis. After 4 weeks, corticosteroid (CS) was the optimal
treatment option for chronic low back pain in terms of improvement in pain and disability index (surface under the cumulative ranking
curve [SUCRAJ=71.3%, SUCRA=57.8%, respectively). After 3 months, radiofrequency (RF) emerged as the best therapy in pain
(SUCRA=100%) and disability index (SUCRA=98.5%), followed by PRP (SUCRA=62.3%, SUCRA=64.3%, respectively), CS
(SUCRA=24.6%, SUCRA=25.9%, respectively) and lidocaine (SUCRA=13.1%, SUCRA=11.3%, respectively). At 6 months, RF
was most likely to be the best treatment in pain (SUCRA=94.9%) and disability index (SUCRA=77.3%), followed by PRP
(SUCRA=71.2%, SUCRA=79.6%, respectively). However, compared with the last follow-up, there was a slight downward trend in
improvement pain and disability index with RF, while PRP was still an upward trend.

Conclusion: This study demonstrated better short-term improvement of chronic low back pain with CS after 4 weeks. PRP and RF
improvement effects matched, but follow-up of at least 6 months showed that PRP seemed to be more advantageous in improvement in
disability indices. Considering the limitations of this study, these conclusions still need to be verified by more comparative RCTs and
a longer follow-up period.
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Introduction

Low back pain (LBP) is a highly prevalent symptom experienced by nearly everyone and is a leading cause of disability
globally."? LBP is defined as pain (with or without pain in one or both legs) lasting at least one day, located posteriorly,
ranging from the lower border of the 12th rib to the lower gluteal crease.* > LBP symptoms can arise from various

anatomical issues, including bones, nerve roots, fascial structures, joints, muscles, intervertebral discs, and abdominal
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organs.®’ Precisely defining the source of LBP is impossible for most patients. Nonspecific LBP accounts for approxi-
mately 90-95% of all cases. Improvement in approximately 75% of LBP patients is measured by increased pain and
disability within 1 month, but in approximately 25% of cases, LBP is a chronic condition.® Chronic LBP is a prevalent
issue on a global scale for which there is currently a lack of effective interventions to address this problem, leading to
decreased physical activity and heightened disability. The increasing incidence of LBP imposes a heavy socioeconomic
burden on patients and the healthcare sector, and worldwide, LBP is a leading cause of lost productivity and disability
globally, with enormous socioeconomic and health impacts,”'® is now acknowledged as a critical public health concern.
Therefore, patients with LBP require extensive multidisciplinary and multimodal care.'''?

Platelet-rich plasma (PRP) is defined as autologous blood with a platelet concentration higher than the physiological
baseline. It is prepared by centrifugation of the blood to obtain a concentrated solution of platelet.'>'* Since its first
reported clinical application, it has gained popularity for its potential to repair damaged tissue and treat various
degenerative and traumatic musculoskeletal diseases,'” such as tendinopathy, osteoarthritis, and ligamentous
injuries.'®'® Given that the human intervertebral disc is an avascular tissue with an extremely low regenerative capacity
and that the disc in healthy adults has little direct blood supply,' there has been growing interest in the use of PRP
injections for the treatment of chronic LBP. Many researchers have looked at the connection between PRP and disc
degeneration, including in vitro, in vivo, preclinical animal studies, and human clinical trials.’*** However, most studies
on PRP injections for persistent LBP were limited to small case reports and studies with small sample sizes. Therefore,
we conducted a meta-analysis of all known pertinent clinical trials of PRP injection therapy versus different control
groups for chronic low back pain to evaluate the efficacy of different injections for persistent LBP.

Methods
Literature Search Strategy

This meta-analysis was conducted and reported per the guidelines of Preferred Reporting Items for Systematic Review
and Meta-Analysis (PRISMA). Randomized controlled trials (RCTs) up to August 2023 were searched in the databases
of PubMed, Embase, and the Cochrane Library. The search terms were as follows: “platelet-rich plasma” or “PRP” and
“low back pain”.

Inclusion and Exclusion Criteria

According to the PICOS (Population, Intervention, Comparison, Outcomes, Study) strategy, the eligibility criteria for
included studies were listed below by population, intervention, comparator, outcomes, and study characteristics. (1)
participants: the subjects were adult patients (aged >18 years) diagnosed with chronic LBP; (2) intervention: studies were
performed PRP injection for chronic LBP; (3) comparator: comparative group receiving intervention or placebo, or usual
care; (4) outcomes: the study reported the following outcome measurements: numeric rating scale (NRS) score, visual
analog scale (VAS) score and Oswestry Disability Index (ODI), and mean changes from baseline in pain and ODI scores
at 4 weeks, 3 months and 6 months and standard deviations of outcome were recorded; (5) study type: all studies were
RCTs; (6) written in or translated into English. The exclusion criteria included the following: (1) The language was not
English; (2) the data were incomplete, and (3) Review articles, case reports, or letters.

Data Extraction

Two reviewers independently screened retrieved article titles and abstracts, removed duplicates, and made study
selections based on inclusion and exclusion criteria. If a decision could not be made based on the abstract, the full
text was retrieved. The following data were extracted from potentially relevant studies: first author, year of publication,
study design, age, sex, body mass index, method of administration, follow-up, and outcome data. We categorized the
outcome data according to the following periods: assessments at 4 weeks, 3 months, and 6 months follow-up were
considered. We excluded outcome data if we were unable to extract outcome data from the study, such as if the data was
transformed into a graph without precise values, or if the data was reported in an unusable manner. Any disagreements
about study selection or data extraction were resolved through discussion.
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Quality Assessment and Bias Risk

The “bias risk” assessment of the potential of each RCT was evaluated based on The Cochrane Collaboration’s tool** and
the software Review Manager software 5.3 (RevMan5.3, Oxford, UK). The following domains: random sequence
generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete
outcome data, selective reporting, and other biases were assessed. The risk of bias for each study was independently
assessed by two investigators. Any disagreements were resolved through consultation with a third researcher. The
publication bias of studies was evaluated by symmetry of funnel plots.

Statistical Analysis

We developed a frequentist network meta-analysis model to compare the effect of PRP injection therapy and different
control groups on patient-reported VAS and ODI outcomes for at least 6 months after treatment for chronic LBP. The
Q statistic was used to evaluate the homogeneity and consistency assumptions under the random effects model.>> The
global 1> was used to assess statistical heterogeneity.”® Inconsistency was evaluated using node splitting and their
reported P values if there were direct or indirect comparisons between treatments in several trials.”” The distinctions
between mixed (both direct and indirect) and direct treatment effects within the network were used to infer indirect
evidence. To calculate mixed effects for each treatment comparison, network meta-analysis models were employed. The
mixed effect size was defined as potentially clinically significant when its value was between 0.5 and 1.0, and as
clinically significant when its value was >1.0.°*** Since both VAS and ODI scores are continuous variables, we assessed
the standardized mean difference (SMD) of the change from baseline and 95% confidence interval (CI) of continuous
results from the same assessment instrument and the same unit of measurement. For studies reporting pain using the
NRS, the values were converted to VAS scale equivalents, and outcome measures reported by included RCTs were
uniformly converted to VAS pain scales from 0 to 10. Surface Under the Cumulative Ranking Curve (SUCRA) was used
to rate the various therapies,* with an SUCRA value of 100 denoting the most successful intervention and an SUCRA
value of 0 denoting the least effective intervention. All analyses were run in STATA software v.14.0 (Stata, College
Station, TX, USA), and P<0.05 was considered statistically significant.

Results

Literature Search

Through a literature search, a total of 178 articles were identified from electronic databases. A total of 92 duplicate
articles were eliminated, and 76 articles were eliminated after a review of titles and abstracts. The remaining nine
potentially eligible articles were evaluated by full-text reading and screening. Ultimately, four articles®'**>'~** with
appropriate outcome measures that met the eligibility criteria were included. The PRISMA flowchart of the studies in this
review was presented in Figure 1. A total of 154 cases were enrolled in the study. The follow-up period ranged from 4
weeks to 52 weeks. However, Goyal’s study did not have relevant results of 4-week follow-up. Table 1 provides details

information on the characteristics of the studies in the included articles.

Risk of Bias Assessment

The overall risk of bias in each study was considered “low” when more than four Cochrane Collaboration Tools items
related to “low risk” were considered applicable; the overall risk of bias in each study was considered applicable when
two to three items were applicable Considered “moderate”; “high” when less than two “low risk” projects or more than
one “high risk” project were considered applicable. Except for Goyal’s study,>* which had a moderate risk of bias, the
other trials were well-designed and had a low risk of bias (Figure 2). The publication bias of the studies was assessed by
the symmetry of the funnel plot. As shown in Figure 3, the shape of the funnel plot was roughly symmetrical.

Network Meta-Analysis
A network diagram of available comparisons and studies were shown in Figure 4. The assumption of between-design
consistency assumed that a design-by-treatment interaction random effects model was satisfied for both VAS at 4 weeks
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Figure | PRISMA flow diagram of the systematic review and meta-analysis.

(Q statistic=0.44, P=0.51), 3 months (Q statistic=4.94, P=0.052) and 6 months (Q statistic=1.09, P=0.30) follow-up and
ODI at 4 weeks (Q statistic=0.99, P=0.32), 3 months (Q statistic=4.89, P=0.058) and 6 months (Q statistic=0.00, P=1.00)
follow-up, suggesting that there was no significant difference within the network between direct and indirect evidence.

VAS

Comprehensive observation showed that the pain scores of all patients were significantly reduced compared to before
injection, and in line with the minimal clinical important difference (MCID). For LBP patients, an MCID value of 1.5 for
the effect in VAS is recommended, with a 30% change from baseline.** Pain intensity decreased at 4 weeks were not
significantly different between patients who received PRP injections compared with those who received CS (0.44, 95% CI-
0.88 to 1.75, p=0.52) and lidocaine (—0.12, 95% CI-1.94 to 1.71, p=0.90). Pain intensity decreased at 3 months, there was no
statistical difference between patients injected with PRP and patients injected with CS (—0.36, 95% CI-0.81 to 0.10, p=0.13)
and lidocaine (—0.57, 95% CI-1.30 to 0.17, p=0.13), and there was a significant difference between patients injected with PRP
and RF (1.37, 95% CI 0.73 to 2.00, p=0.00). At treatment follow-up, pain intensity decreased at 6 months and was also
significantly different in patients who received PRP injections compared with those who received CS and lidocaine; the
between-group differences were —1.45 (95% CI —1.96 to —0.94, p=0.00) and —0.88 (95% CI —1.63 to —0.12, p=0.023),
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Table | Characteristics of the Included Studies

First Sample Diagnostic BMI M/F Mean Intervention | Injection Site Follow-Ups | Outcome
Author Size (kg/m?2) Age, y Measurements
(Year)
Akeda Ketal | 16 Discogenic NR 6/3 35.1 PRP Intradiscal injection 4, 8, 12, 26, VAS, ODI
23 .
2022 Low Back Pain NR 512 27.9 cs and 52
weeks
Won §J et al 30 Chronic Low 25.1%4.1 6/10 50.5+17.0 PRP Tenderness points in 4 weeks, 3 VAS, ODI
20222' Back Pain 229427 6/8 51.0£18.1 Lidocaine the Iumbosacrz'll spirTe months, and
and lumbopelvic region | 6 months
Saraf Aetal | 60 Discogenic 23.2144.68 | I5/14 | 42.03x11.31 | PRP Transforaminal I,3,and 6 VAS, ODI
31 . L
2023 Low Back Pain 22.05+3.03 16/15 | 458341235 | cs injections months
Goyal Tetal | 48 Discogenic 24.5£1.65 13/11 35.12+9.36 PRP Intradiscal injection 3, 6 months NRS, ODI
32 .
2022 Low BackPain | o4 114156 | 13/11 | 33252916 | RF

Abbreviations: BMI, body mass index; M, male; F, female; PRP, platelet-rich plasma; CS, Corticosteroid; RF, radiofrequency; VAS, visual analog scale; NRS, numeric rating
scale; ODI, Oswestry Disability Index.

respectively. However, there was no significant difference in pain intensity between the PRP injection and RF (0.30, 95% CI
—0.27 to 0.87, p=0.296) at 6 months. The findings between-group differences were shown in Table 2.

ODI

The ODI evaluated findings regarding disability indices. All four groups showed significant improvements in disability indices
compared to before injection. These improved results met the requirements of MCID. For patients with LBP, the recommended
MCID value for disability indices is 10, a change of 30% from baseline.>* In this study, all participants had a decrease in disability
indices at 4 weeks, 3 months, and 6 months follow-up, but none of the disability indices were statistically significant, except the
PRP injections compared with RF were statistically significant at 3 months (0.58, 95% CI 0.0040 to 1.16, p=0.048) and PRP
injections compared with CS injections that were statistically significant at 6 months (—1.33, 95% CI —1.83 to —0.83, p=0.00).
The findings between-group differences were shown in Table 2.

Mixed Effects

In terms of pain improvement and changes in disability indices after 4 weeks, no statistically significant differences were
found between pairwise comparisons of PRP, CS, and lidocaine. Concerning pain improvement after 3 months, the effect
of RF treatment was found to be sufficiently large to be potentially clinically meaningful compared with PRP (1.37, 95%
CI 0.73 to 2.00), CS (1.72, 95% CI 0.94 to 2.50), and lidocaine (1.94, 95% CI 0.97 to 2.91), whereas there may be
potential clinical differences between PRP and lidocaine (—0.57, 95% CI —1.30 to 0.17). On changes in disability indices
after 3 months, only RF treatments compared with lidocaine (1.20, 95% CI 0.27 to 2.14) were found to have a sufficiently
large effect to be of potential clinical significance. After 6 months of follow-up, both mixed treatment comparisons were

Random sequence generation (selection bias) _

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) - -

Selective reporting (reporting bias) _

Other bias - |

0% 25% 50% 75%  100%

. Low risk of bias D Unclear risk of bias . High risk of bias
Figure 2 Risk bias assessment for randomized controlled trials.
Journal of Pain Research 2024:17 https: 1081

Dove:


https://www.dovepress.com
https://www.dovepress.com

Zhang et al Dove

Standard error of effect size
N
7

Standard error of effect size

- g -5 0 .5
Effect size centred at comparison-specific pooled effect (yixy-zxv) Effect size centred at comparison-specific pooled effect (yixy-zxv)

® PRPvsCS @ PRP vs Lidocaine ® PRPvsCS @ PRP vs Lidocaine

Standard error of effect size
b
N
7

Standard error of effect size
~N

-5 0 5 -5 0 5
Effect size centred at comparison-specific pooled effect (Vao-zxv) Effect size centred at comparison-specific pooled effect (yixy-zixv)

® PRPvs CS ® PRPvs Lidocaine * PRP vs RF ® PRPvsCS @ PRPvsLidocaine @ PRPvsRF

Standard error of effect size
b
7
Standard error of effect size
N
N
7

T T T T T T T T
-1

-5 5 -5 .5
Effect size centred at comparison-specific pooled effect (yixy-zxy) Effect size centred at comparison-specific pooled effect (yixy-zixy)

| ® PRPvsCS @ PRP vs Lidocaine ® PRP vs RF | | ® PRPvsCS @ PRP vs Lidocaine ® PRP vs RF

Figure 3 Funnel plot. (A) VAS at 4 weeks; (B) ODI at 4 weeks; (C) VAS at 3 months; (D) ODI at 3 months;(E) VAS at 6 months; (F) ODI at 6 months.

considered clinically meaningful in terms of pain improvement, except that no statistically significant differences were
found for RF comparison with PRP (0.30, 95% CI —0.27 to 0.87). Whereas the changes in disability indices after 6
months showed that both PRP and RF treatments had statistically significant compared with CS treatments, and with
large and equal effect sizes, the between-group differences were —1.33 (95% CI —1.83 to —0.83) and 1.33 (95% CI1 0.57 to
2.09), respectively. In other words, PRP and RF treatments achieved the same improvement in disability indices after 6

months for participants. The results were illustrated in Figure 5 and Table 3.
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A B cs c cs
cs

PRP Lidocaine PRP PRP
Lidocaine

Lidocaine

RF,

Figure 4 Network of comparative interventions. The size of each treatment node corresponds to the patient’s number of randomly assigned treatments. (A) VAS and ODI
at 4 weeks; (B) VAS and ODI at 3 months; (C) VAS and ODI at 6 months.

SUCRA

The four competing therapies were then ranked according to pain and disability indices results. In this study, changes in
pain scores after 4 weeks for participants, the SUCRA-based intervention ranking indicated that CS was at the top of the
ranking (SUCRA =74.5%), followed by PRP (SUCRA =51.5%), lidocaine (SUCRA=48.1%) and R (SUCRA=25.9%),
respectively. But changes in pain scores after 3 months showed that RF had the highest likelihood of being the best
treatment (SUCRA=100%), followed by PRP (SUCRA=62.3%), CS (SUCRA=24.6%) and lidocaine (SUCRA =13.1%).
Changes in pain scores after 6 months for participants showed that RF had the highest likelihood of being the best
treatment (SUCRA=94.9%), followed by PRP (SUCRA=71.2%), lidocaine (SUCRA =30.3%) and CS (SUCRA=3.5%).

Concerning changes in disability indices after 4 weeks for participants, the SUCRA-based intervention ranking
indicated that CS was at the top of the ranking (SUCRA=67.0%), followed by lidocaine (SUCRA=59.7%), PRP
(SUCRA=55.0%) and RF (SUCRA=18.3%), respectively. The changes in disability indices after 3 months for partici-
pants showed that RF had the highest likelihood of being the best treatment (SUCRA=98.5%), followed by PRP
(SUCRA=64.3%), CS (SUCRA=25.9%) and lidocaine (SUCRA=11.3%). But the changes in disability indices after 6
months for participants showed that PRP had the highest likelihood of being the best treatment (SUCRA=79.6%),
followed by RF (SUCRA=77.3%), lidocaine (SUCRA=42.3%) and CS (SUCRA=0.8%). The SUCRA results were
illustrated in Figure 6.

No relevant adverse events were reported in all four included studies.

Discussion
In this study, we evaluated the effectiveness of PRP injections compared with different control group injections in
patients with chronic LBP. We evaluated all data from each included study and observed that PRP injections, CS,

Table 2 The Effect Sizes of PRP Injection Therapy versus Different Control Group for Chronic Low Back Pain (Direct Evidence)

Comparison at 4 Weeks Comparison at 3 Months Comparison at 6 Months

Effect Size (95% Cl) | Z P Effect Size (95% Cl) | Z P Effect Size (95% Cl) | Z P
Pain
PRP vs CS 0.44 (-0.88, 1.75) 0.65 0.52 | —0.36 (-0.81, 0.10) —1.53 [ 0.13 | —1.45 (-1.96, —0.94) —-5.54 | 0.00
PRP vs Lidocaine | —0.12 (—1.94, 1.71) —0.12 | 0.90 | —0.57 (-1.30, 0.17) -1.52 | 0.13 | —0.88 (—1.63, —0.12) —2.27 | 0.02
PRP vs RF — — — 1.37 (0.73, 2.00) 4.23 0.00 | 0.30 (—0.27, 0.87) 1.05 0.30
Disability Index
PRP vs CS 0.25 (—1.23, 1.74) 0.33 0.74 | —0.37 (-0.82, 0.089) —1.58 | 0.12 | —1.33 (-1.83, —0.83) -5.18 | 0.00
PRP vs Lidocaine | 0.13 (—1.93, 2.19) 0.12 0.90 | —0.62 (—1.36, 0.12) —1.65 | 0.099 | —0.44 (-1.17, 0.29) —-1.18 | 0.24
PRP vs RF — — — 0.58 (0.0040, 1.16) 1.97 0.048 | 2.18¢ '? (-0.57, 0.57) | 0.00 1.000

Abbreviations: PRP, platelet-rich plasma; CS, Corticosteroid; RF, radiofrequency; Cl, Confidence intervals.
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Figure 5 Forest plot for mixed comparisons. (A) VAS at 4 weeks; (B) ODI at 4 weeks; (C) VAS at 3 months; (D) ODI at 3 months; (E) VAS at 6 months; (F) ODI at 6

months.

lidocaine, and RF were associated with a reduction in pain and disability indices after 4 weeks, 3 months, and 6 months.
To our knowledge, this represents the first comprehensive analysis that compared the therapeutic efficacy of PRP to CS,

lidocaine, and RF in terms of easing pain and enhancing functional disability in patients with chronic LBP.

The main finding of this network meta-analysis was that CS at 4 weeks had a superior short-term improvement in

chronic LBP symptoms compared to the pretreatment baseline post-injection patient follow-up. Other improvements
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Table 3 Mixed Effects for Pain and Disability Index

PRP Cs Lidocaine RF

Pain

4 weeks PRP 0.44 (—0.88, 1.75) —0.12 (—1.94, 1.71)
(&) —-0.55 (-2.80, 1.70)*
Lidocaine
RF

3 months PRP —0.36 (—0.81, 0.10) -0.57 (-1.30, 0.17)* 1.37 (0.73, 2.00)°
CS —0.21 (—1.08, 0.65) 1.72 (0.94, 2.50)°
Lidocaine 1.94 (0.97, 2.91)°
RF

6 months PRP —1.45 (-1.96, —0.94)° | —0.88 (—1.63, —0.12)* | 0.30 (-0.27, 0.87)
Cs 0.57 (-0.34, 1.49) 1.75 (0.99, 2.52)°
Lidocaine 1.18 (0.23, 2.13)°
RF

Disability Index

4 weeks PRP 0.25 (—1.23, 1.74) 0.13 (—1.93, 2.19)
Cs —0.12 (—2.66, 2.42)
Lidocaine
RF

3 months PRP —0.37 (-0.82, 0.09) -0.62 (—1.36, 0.12)* 0.58 (0.00, 1.16)*
(&) —0.25 (—1.12, 0.61) 0.95 (0.21, 1.69)*
Lidocaine 1.20 (0.27, 2.14)°
RF

6 months PRP -1.33 (—1.83, -0.83)° | —0.44 (—1.17, 0.29) 0.00 (—0.57, 0.57)
CS 0.89 (0.01, 1.78)* 1.33 (0.57, 2.09)°
Lidocaine 0.44 (—0.48, 1.36)
RF

Notes: Bolded values indicate statistically significant difference between the respective treatments. *Values20.5 indicate a statistically
significant difference between treatments that also represented a potential clinically important difference. ®Values=1.0 indicate
a statistically significant difference between treatments that was clinically meaningful.

Abbreviations: PRP, platelet-rich plasma; CS, Corticosteroid; RF, radiofrequency.

were ranked by PRP, lidocaine, although neither of them showed statistically significant improvement in pairwise
comparisons. In other words, CS had relatively excellent short-term improvement effects on pain and disability indices
after 4 weeks of treatment, while PRP and lidocaine injections had similar short-term effects. Since Goyal’s study did not
have results of 4 weeks follow-up, there were no relevant comparative results for RF. During further follow-up of the
patient after 3 months of treatment, this study showed that patients with chronic LBP symptoms had significantly
improved after receiving PRP and RF treatment, and the patients who received RF treatment had the best improvement in
pain and disability index, followed by PRP. However, the improvement of the pain and disability index by CS showed
a downward trend and lidocaine improved the least. Patients were followed for a longer period time 6 months after
injection. It was found that the pain and disability index of LBP patients also improved significantly after receiving PRP
and RF treatment, and the improvement of PRP showed an upward trend, while the improvement of RF showed a slight
downward trend, but the degree of improvement between PRP and RF was equivalent and there was no significant
difference. On the contrary, CS had the worst improvement in the pain and disability index of LBP patients after 6
months, indicating that with the extension of follow-up time, the long-term effect of PRP and RF treatment was better
than that of CS. No adverse reactions were reported during the follow-up period. These results preliminarily confirmed
the safety, feasibility, and effectiveness of PRP in the treatment of chronic LBP.

Although the mechanism remains unclear, it is generally accepted that there are several proposed potential mechan-
isms behind the pain-relieving and enhanced function disability of intradiscal PRP injection. PRP has been reported to
have three to eight times the concentration of platelets compared to whole blood. It contains higher levels of cytokines
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Figure 6 Treatments were ranked according to surface under the cumulative ranking curve. (A) VAS at 4 weeks; (B) ODI at 4 weeks; (C) VAS at 3 months; (D) ODI at 3

months; (E) VAS at 6 months; (F) ODI at 6 months.

and growth factors that can promote angiogenesis, accelerate endothelial regeneration, stimulate tissue repair and healing
processes, and increase collagen content in different types of tissues.>*>® When platelets are activated in PRP, they can
produce many growth factors, including platelet-derived growth factor, basic fibroblast growth factor, transforming
growth factor-f, insulin-like growth factor, vascular endothelial growth factor, etc. They can promote the production of
collagen II and chondrocytes, prevent apoptosis of mesenchymal stem cells and chondrocytes, and avert the catabolic
effects of inflammatory cytokines like interleukin-1p and matrix metalloproteinase. Additionally, PRP also contains

Graphs by Treatment
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plasma proteins that are thought to play a critical role in the healing process of connective tissues such as Sox9, aggrecan,
collagen type I, and collagen type II. Due to its effect on increasing osmotic pressure, aggregated proteins play a role in
absorbing water as well as providing tensile strength and anchoring tissue to the bone via increasing collagen. By
surpassing the nuclear factor-kB signaling pathway, PRP injection transforms this pathological state into one that is
anabolic and anti-inflammatory.®*** Moreover, PRP is derived from the patient’s own body, and there are antimicrobial
proteins in platelets that can migrate to the injury site, which makes autologous PRP injection potentially safer.

Overall, this study showed that the use of PRP injections in the treatment of chronic LBP works well. The main
significant advantage of this therapy is the safety of autologous PRP itself. The injection sites for PRP in the four
included studies were intradiscal injections and tender points in the lumbosacral and lumbopelvic regions. Except for
a few transient adverse effects (injection site pain), none of the studies reported any serious adverse events or
complications from the injections. Since autologous PRP is obtained from the patient’s blood, PRP therapy has
a lower risk of disease infection and allergic reaction. A strength of this study was the availability of similar quantitative
scores for the four treatments across three periods of time. Furthermore, different database searches improved the search
quality of our study. However, the limited number and sample size of controlled studies were currently our limitations.
Due to individual differences, differences in PRP concentration and quality will also affect the efficacy, and the optimal
time of PRP injection and the optimal concentration of platelets in PRP have yet to be standardized. In the future, the
effectiveness of PRP treatment needs to be further verified through RCTs with multi-center, larger sample size, longer
follow-up time, and more objective indicators, and a unified diagnosis and treatment plan and clinical application
standards should be formulated. As an emerging treatment method for chronic LBP, PRP has broad application prospects
and is worthy of further research and exploration.

Conclusion

In this meta-analysis of the effectiveness of PRP injections versus different control groups in patients with chronic LBP,
CS injections showed better short-term improvement after 4 weeks. PRP injections and RF improvement effects matched,
but at least 6 months of follow-up showed that PRP injections seemed to be more advantageous in terms of improvement
of disability indices, because the disability indices effects of PRP injections can be sustained and significant, and the
long-term effects were more predictive excellent. Considering the limitations of this study, these conclusions still need to
be verified by a large number of comparative RCTs and longer follow-up times.
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