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Objective: Platelet-rich plasma（PRP), with different concentration of leukocytes, may lead to varying effects in the
treatment of cartilage lesions. So far, current research has not shown enough evidence on this. To evaluate the clini-
cal efficacy and safety of intra-articular injection with pure platelet-rich plasma (P-PRP) versus those of leukocyte
platelet-rich plasma (L-PRP) in treating knee cartilage lesions, we conducted a double-blind, randomized controlled clin-
ical trial with a larger sample and longer follow-up period.

Methods: From October 2019 to October 2020, 95 patients were invited to participate in our study, and 60 (63.2%)
were randomized to P-PRP (n = 30) or L-PRP (n = 30) groups. Patients from the two groups were treated with knee
intra-articular injections of P-PRP or L-PRP. Visual analog scale (VAS) and Western Ontario and McMaster Universities
Arthritis Index (WOMAC) scores were assessed using an unpaired t-test for independent samples preoperatively and at
6 weeks, 12 weeks, 6 months, and 12 months after intervention.

Results: We followed up 27 cases in the P-PRP group and 26 cases in the L-PRP group. No significant differences in
VAS and WOMAC scores were found between the two groups before the intervention (p > 0.05). The WOMAC Pain and
VAS-Motions scores of the P-PRP group were significantly lower than those of the L-PRP group at 6 weeks after the
intervention (p < 0.05). While the long-term clinical efficacy of both injections was similar and weakened after
12 months, more adverse events were found in the L-PRP group.

Conclusions: The short-term results demonstrate a positive effect in reducing pain and improving function in patients
with knee cartilage lesions in the two groups. While the P-PRP injection showed better clinical efficacy in the early
phase of postoperative rehabilitation and resulted in fewer adverse events, long-term follow-up showed similar and
weakened efficacy after 12 months.

Trial Registration: ChiCTR1900026365. Registered on October 3, 2019, http://www.chictr.org.cn/showproj.aspx?
proj=43911.
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Introduction

Articular cartilage lesions of the knee are extremely com-
mon, with a high morbidity rate of 5% in the general

population, and are characterized by the progressive loss of
joint function and development of pain.1–6 Currently, tradi-
tional conservative treatments for knee cartilage lesions
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include nonsteroidal anti-inflammatory drugs, glucosamine,
hyaluronic acid, and glucocorticoids.7–11 However, as these
therapies have limited therapeutic efficacy in the healing of
cartilage lesions, their long-term efficacy is uncertain.12 In
addition, while these known therapies can be effective for a
short period, they can cause several adverse reactions.13

Platelet-rich plasma (PRP) is a blood derivative derived
from autogenous whole blood containing growth factors and
cytokines.14–16 In the past few years, the application of PRP
in the regeneration of cartilage lesions has proven to be sim-
ple, low-cost, and less invasive.17–22 Initial studies have pri-
marily demonstrated the feasibility and safety of PRP
injection into the knee articular cavity for treating cartilage
lesions, but several subsequent studies reported controversial
therapeutic efficacy associated with the component of PRP,
especially the different concentrations of leukocytes.15,23–25

Based on the concentration of leukocytes, PRP can be
divided into two types: pure PRP (P-PRP) and leukocyte
PRP (L-PRP).26 In recent years, studies have shown that
inflammatory factors, such as interleukin 1β (IL-1β) and
tumor necrosis factor-α (TNF-α), are associated with the
concentration of leukocytes in PRP.27–29 Since these inflam-
matory factors may have a negative effect on cartilage regen-
eration, some studies showed a better treatment efficacy of
P-PRP compared with that of L-PRP. On the other hand,
other researchers have indicated that L-PRP, with the greater
release of cytokines and enzymes from leukocytes and less
loss of purification of PRP, has equal therapeutic efficacy as
P-PRP in the repair of cartilage lesions.26,30,31 Since leuko-
cytes are a beneficial source of cytokines and enzymes, they
may be important for the prevention of infection.32–36 In this
study, we conducted a double-blind, randomized controlled
clinical trial for the aims as follows: (i) further evaluating the
therapeutic efficacy of P-PRP versus that of L-PRP in
treating knee cartilage lesions more patients, longer follow-
up periods, and higher evidence; (ii) assessing the safety and
postoperative advise events of P-PRP and L-PRP injection
for treating knee cartilage lesions.

Methods

Trial Design
This double-blind, RCT of Evidence Level I compared the
safety and efficacy of P-PRP with those of L-PRP in Chinese
patients with knee cartilage lesions. This clinical trial was
registered at www.chictr.org.cn (ChiCTR1900026365),
approved by the Clinical Research Ethics Committees of the
hospital of the authors [CZEC (2017)-04], and followed the
ethical standards of the institutional and national research
committees and the 1964 Helsinki Declaration and its later
amendments. Informed consent was obtained from all the
participants in the study. Because the primary outcome was
the difference in WOMAC scores between baseline and
12 months, the sample size was set based on the results of a
previous study (α risk 0.05, power 0.8, 10% losses to follow-
up, changes in WOMAC score 16.6, and SD 8.2). The

required number of patients was 30 in each group. From
October 2019 to October 2020, 60 patients with knee carti-
lage lesions were recruited to participate in this study at the
hospital of the authors.

Trial Participants
The following inclusion criteria were used for patient selec-
tion: (1) patients between the ages of 18 and 75 years;
(2) MRI clearly indicated articular cartilage injury, and the
Kellgren–Lawrence standard knee grade was not more than
level 3; (3) patients with obvious knee pain or discomfort
lasting for more than 3 months; (4) patients who were will-
ing to participate in the study and signed the informed con-
sent form; (5) patients who had articular cartilage injury
diagnosed by arthroscopy and who did not receive targeted
treatment.

Patients with the following characteristics were
excluded from the study: (1) other surgical procedures were
performed to treat the articular cartilage; (2) patients who
had a history of intra-articular injection or peri-articular
invasive treatments and procedures within 3 months;
(3) symptoms and imaging findings that were localized in
the patellofemoral joint; (4) patients who suffered from
malignant neoplasms; (5) patients who had active infection
in other parts of the body; (6) female patients who were
pregnant, lactating, or preparing for pregnancy; (7) cartilage
lesions caused by infectious or gouty arthritis; (8) patients
who had autoimmune diseases such as rheumatoid arthritis
and ankylosing spondylitis; (9) patients who had diabetes
with FBG over 8 mmol/L and had poor control; (10) patients
who were generally in poor condition and unable to tolerate
surgery; (11) patients who had severe diseases such as cere-
bral hemorrhage, severe pneumonia, and multiple organ dys-
function; (12) patients with Charcot joint; (13) any
conditions that might increase the patient’s risk or influence
the results of the experiment during the research; (14) other
reasons making the patient unsuitable for this study.

Demographic data of sex, age, BMI, side of affected
joint, and knee cartilage lesion stage was recorded after the
patients were included in this study (Table 1).

Randomization and Blinding
Patients who met the inclusion and exclusion criteria were
randomly assigned into the following two groups using a
block of three randomizations with computer-generated ran-
dom numbers (http://www.randomizer.org/) by specific
grouping staff: P-PRP group (Group 1, n = 30) and L-PRP
group (Group 2, n = 30). The patients’ group allocation was
recorded in a secure dataset (Microsoft Office Excel 2013)
and blinded to all patients and statisticians involved in the
study. To ensure blinding, the following regulations were
strictly executed: (1) The grouping staff was a statistician not
involved in the treatment, evaluation, follow-up, and data
analysis of the included patients. (2) Before PRP preparation,
50 mL of blood was obtained from each patient, numbered
in sequence, and transferred to the laboratory. The type of
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PRP for a specific blood sample was then assigned according
to the patients’ group allocation by grouping staff.
(3) Researchers who prepared the PRP only knew the num-
ber and type of PRP in the blood sample but did not know
the corresponding patient’s information. (4) After PRP prep-
aration, 5 mL of P- or L-PRP was obtained, marked in its
original number without its PRP type, and injected into the
corresponding patient’s knee joint. (5) Intra-articular injec-
tion of P-PRP or L-PRP was performed following the same
para-patellar tendon approach without additional, distin-
guished incisions. (6) During statistical analysis, information
of the patients’ identity was hidden to statisticians, and
grouping information was presented as Groups 1 and 2 with-
out the type of PRP.

Study Design

Preparation for L-PRP and P-PRP
L-PRP. The procedure consisted of a 40-mL venous blood
sample for every knee treated. PRP preparation kits (VEGO,
China) were used to acquire the L-PRP. Two centrifugations
(the first at 1800 rpm for 15 min to separate erythrocytes by
collecting the platelet-rich supernatant and the middle buffy
coat above the red blood cell pellet in each tube, and a sec-
ond at 3500 rpm for 10 min to concentrate platelets) pro-
duced 5 ml of L-PRP. The concentrations of platelets and
WBCs were tested using a blood analyzer. All open proce-
dures were performed in an A-class sterile hood. Injections
were administered three times in 14 days. This procedure
was repeated for every injection. (Fig. 1).

P-PRP. The procedure consisted of a 50-mL venous blood
sample for every knee treated. PRP preparation kits (VEGO,
China) were used to acquire P-PRP. Two centrifugations
(the first at 1800 rpm for 15 min to separate erythrocytes
and WBC by collecting the platelet-rich supernatant without
the middle buffy coat above the red blood cell pellet in each
tube, carefully avoiding harvesting of leukocytes, and a sec-
ond at 3500 rpm for 10 min to concentrate platelets) pro-
duced 5 mL of P-PRP. The concentrations of platelets and
WBCs were tested using a blood analyzer. All open proce-
dures were performed in an A-class sterile hood. Injections
were administered three times in 14 days. This procedure
was repeated for every injection. (Fig. 1).

Post-Injection Care and Outcome Measures
After each injection, the patient was sent home with instruc-
tions to limit the use of the leg for at least 24 h and to use
cold therapy/ice on the affected area for pain. During this
period, the use of nonsteroidal medications was prohibited.
During the treatment period, rest or mild activities (such as
an exercise bike and mild exercises in the pool) were indi-
cated; subsequently, the gradual resumption of normal sports
or recreational activities was allowed as tolerated. Complica-
tions and adverse events were also recorded.

Knee function and health-related quality of life of the
included patients in this trial were evaluated using the visual
analog scale (VAS) and Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) measured at
baseline and at 6 weeks, 12 weeks, 6 months, and 12 months
after the last treatment.

Statistical Analysis
Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS Inc., version 20.0).
Differences were considered significant at two-sided p
values <0.05.

The normality of the numerical data was identified
using the Shapiro–Wilk normality test and Q-Q graphs. Met-
ric variables with normal distribution were presented as
mean � standard deviation and analyzed using an unpaired
t-test for independent samples. Non-Gaussian variables were
analyzed using the Friedman test. Categorical variables were
analyzed using chi-square and Fisher’s exact tests.

Results

Participants and Baseline Characteristics
From October 2019 to October 2020, a total of 95 patients
were invited to participate in our study, and 60 (63.2%) were
randomized to P-PRP (n = 30) or L-PRP (n = 30) groups,
respectively (Fig. 2). All included patients in both P- and L-
PRP group completed the 2-week treatment process, while
27 cases in the P-PRP group and 26 cases in the L-PRP
group completed the final 1-year follow-up without with-
drawal. Detailed demographic and clinical characteristics of
participants from the two groups were comparable and listed
in Table 1. The concentration of platelet in P-PRP was tested
to be 486.71 � 65.75 � 109/L while that of L-PRP was

TABLE 1 Baseline characteristics of the patients

Characteristic P-PRP group L-PRP group p

Cases (Complete F-U) 30 (27) 30 (26)
Age 62.27 � 5.27 61.77 � 6.25 >0.05
Gender(M/F) 7，23 9，21 >0.05
BMI(Kg/m2) 25.45 � 2.44 25.61 � 4.04 >0.05
Whole blood count (�109/L)
Platelet 166.32 � 58.55 156.73 � 47.63 >0.05
WBC 6.41 � 2.78 6.89 � 3.42 >0.05
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577.83 � 71.76 � 109/L. The concentration of leukocytes in
P-PRP was tested to be 0.05 � 0.03 � 109/L while that of L-
PRP was 8.25 � 2.41 � 109/L.

Clinical Outcomes
Clinical outcomes for all patients were evaluated by VAS and
WOMAC score preoperatively, and 6 weeks, 3 months,

6 months, and 1 year after the last injection, which were
listed in Table 2, Figure 3, Figure 4, and Figure 5.

VAS Score
Pain of patients, evaluated by VAS static and motion,
showed similar trends in both P- and L-PRP group. For VAS
static, comparing to baseline level, value of VAS static in P-

Fig. 1 The process to prepare PRP. (a) is the product after the first centrifugation to separate erythrocytes and WBC. (1b) is the product to acquire L-

PRP after the second centrifugation at 3500 rpm for 10 min to concentrate platelets. (1c) is the product to acquire L-PRP after the second

centrifugation at 3500 rpm for 10 min to concentrate platelets

Fig. 2 The CONSORT flowchart diagram of the whole process
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PRP group improved from 1.87 � 1.31 to 1.43 � 1.04,
1.37 � 0.81, 1.57 � 1.04 and 1.63 � 0.85 in 6 weeks,
3 months, 6 months, and 1 year after the last injection,
respectively. At the same follow-up period for L-PRP group,
value of VAS improved from 1.93 � 1.08 to 1.67 � 0.99,
1.43 � 1.01, 1.60 � 1.07, and 1.77 � 0.90 in 6-week,
12-week, 6-month, and 12-month follow-up, respectively.

As is shown in Table 2 and Figure 3, the outcome of
VAS motion showed more significant improvement. Value
of VAS static in P-PRP group remained stable from the end
of the therapy to the 6-month follow-up, whereas they
became significantly worse at the 1-year follow-up.

The baseline VAS static and motion scores in P- and
L-PRP group were comparable. Although with similar
trends, the difference of VAS motion scores in these two
groups was significant 6-week follow-up postoperatively.

WOMAC Score
As is shown in Table 2 and Figure 4, for P-PRP group,
WOMAC total improved from 37.37 � 13.84 to
22.83 � 10.85 6 weeks after treatment; a further improve-
ment to 20.73 � 11.42, 19.63 � 10.15, and 31.73 � 10.50
was seen at 3 months, 6 months, and 1 year postoperatively.
Similar improving tendency was also seen in L-PRP group:

TABLE 2 Outcome measures at pre-op, 6 weeks, 12 weeks, 6 months, and 12 months

Characteristic Group Pre-Op 6 Weeks 12 Weeks 6 Months 12 Months

WOMAC pain P-PRP 7.77 � 4.04 4.40 � 2.80 3.60 � 2.84 3.37 � 1.77 5.80 � 2.85
L-PRP 7.70 � 3.42 5.87 � 2.99 4.17 � 3.41 3.50 � 2.36 5.87 � 3.16

t 0.07 2.00 0.70 0.25 0.09
p >0.05 <0.05 >0.05 >0.05 >0.05

WOMAC stiffness P-PRP 4.13 � 1.36 3.60 � 1.04 3.20 � 1.45 3.17 � 1.66 3.87 � 1.93
L-PRP 4.27 � 1.48 3.43 � 1.55 3.23 � 1.25 3.20 � 1.42 3.93 � 1.46

t 0.36 0.49 0.10 0.08 0.15
p >0.05 >0.05 >0.05 >0.05 >0.05

WOMAC function P-PRP 24.47 � 12,94 14.83 � 10.16 13.93 � 10.74 13.10 � 10.19 22.07 � 10.45
L-PRP 24.27 � 11.22 16.37 � 12.20 14.90 � 9.81 13.27 � 9.63 22.37 � 9.50

t 0.38 0.53 0.37 0.07 0.12
p >0.05 >0.05 >0.05 >0.05 >0.05

WOMAC total P-PRP 37.37 � 13.84 22.83 � 10.85 20.73 � 11.42 19.63 � 10.15 31.73 � 10.50
L-PRP 36.23 � 12.56 25.67 � 13.32 22.30 � 11.02 19.97 � 9.74 32.17 � 10.82

t 0.33 0.91 0.54 0.13 0.16
p >0.05 >0.05 >0.05 >0.05 >0.05

VAS-Static P-PRP 1.87 � 1.31 1.43 � 1.04 1.37 � 0.81 1.57 � 1.04 1.63 � 0.85
L-PRP 1.93 � 1.08 1.67 � 0.99 1.43 � 1.01 1.60 � 1.07 1.77 � 0.90

t 0.21 0.89 0.28 0.12 0.59
p >0.05 >0.05 >0.05 >0.05 >0.05

VAS-Motion P-PRP 5.77 � 1.79 3.07 � 1.48 2.87 � 1.43 2.60 � 1.19 5.30 � 1.02
L-PRP 5.80 � 1.85 4.20 � 1.32 3.17 � 1.60 2.83 � 1.15 5.37 � 1.38

t 0.07 3.27 0.77 0.78 0.21
p >0.05 <0.01 >0.05 >0.05 >0.05

Fig. 3 VAS scores were evaluated pre-operation, 6 weeks, 12 weeks, 6 months, 12 months after intervention. (a) VAS static scores; (b) VAS motion

scores (**p < 0.01)
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WOMAC total improved from 36.23 � 12.56 to
25.67 � 13.32, 22.30 � 11.02, 19.97 � 9.74, and
32.17 � 10.82, 6 weeks, 3 months, 6 months, and 1 year
postoperatively, respectively.

When comparing the two groups, no statistically sig-
nificant difference was found in WOMAC total before and at
any follow-up time after the treatment. However, 6 weeks
after treatment, WOMAC pain of P-PRP group was signifi-
cantly better than L-PRP (p < 0.05).

Safety and Adverse Events
A total of 15 complications were presented in this study.
Mild swelling and local pain occurred in four and eight
patients in P-PRP and L-PRP group, respectively. Serious
swelling and mild fever not beyond 37.5�C occurred in three
patients in L-PRP group. The fever of one febrile patient in
the L-PRP group last for 1 week until a further arthroscopic
debridement was applied. The other two febrile patients
relieved within 3 days without special treatment. All the
other related patients reported symptoms relieved in 1 to
3 days, and no residual symptoms presented. There were no
severe complications, including infection, found in the
P-PRP group.

Discussion

In this study, the short-term results demonstrated a signifi-
cant difference between the clinical efficacy of P-PRP and

L-PRP in treating knee cartilage lesions. The VAS and
WOMAC scores in the two groups remained stable from the
end of the therapy to the 6-month follow-up, but they
became significantly worse at the 1-year follow-up.
According to previous studies, such a low score at the end of
the therapy was often explained by the low patient activity
level, rather than from any persistent knee pain or functional
limitation.37 On the other hand, no statistically significant
difference was found in WOMAC total, while the WOMAC
pain score in the P-PRP group was significantly better than
that in the L-PRP group 6 weeks after treatment. With
respect to adverse events, the P-PRP group showed better
safety and fewer complications, which coincided with those
reported in other studies.38

Clinical Efficacy
As a carrier of multiple growth factors, PRP is widely used
in the treatment of cartilage lesions in the early stages.18,29,39

To date, the results of previous research and our study have
shown a positive clinical efficacy of PRP in inhibiting inflam-
matory reactions, alleviating pain, and promoting the repair

Fig. 4 WOMAC scores were evaluated pre-operation, 6 weeks, 12 weeks, 6 months, 12 months. (a) WOMAC pain scores; (b) WOMAC stiffness

scores; (c) WOMAC function scores; (d) WOMAC total scores (*p < 0.05)
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of cartilage lesions.24,40 However, because of the difference in
the preparation technology of PRP, PRP with diverse compo-
nents, especially the concentration of leukocytes, may lead to
adverse effects in the treatment of cartilage lesions.24

Although the cartilage has a very limited intrinsic
healing capacity once injured, both L-PRP and P-PRP
showed encouraging efficacy in healing cartilage lesions and
alleviating pain, attributing to its abundant components.
With fewer vessels, nerves, and lymphoid tissue around, car-
tilage lesions undergo repair only with limited growth factors
and stem cells.41 On the other hand, a rather part of cartilage
lesions is attributed to knee degeneration, which is a multi-
factorial and irreversible disease. PRP, with various high con-
centrations of growth factors, including transforming growth
factor β, platelet-derived growth factor, insulin-like growth
factor, basic fibroblast growth factor, vascular endothelial
growth factor, and epidermal growth factor, can promote the
proliferation of chondrocytes and the secretion of cartilage
matrix, thus inducing the regeneration of cartilage. Specifi-
cally, they can also stimulate the proliferation of cho-
ndrocytes and mesenchymal stem cells, promote the
synthesis of proteoglycan and type II collagen by cho-
ndrocytes, promote the differentiation of mesenchymal stem

cells into chondrocytes, inhibit the apoptosis of cho-
ndrocytes, and reduce the catabolism of inflammatory factors
such as interleukin1β (IL-1β) and matrix metalloproteinases
(MMPs). Platelets also contain a large number of inflamma-
tory regulators, which helps improving the microenviron-
ment of the articular cavity. Moreover, the anti-
inflammatory factors released by activated platelets include
interleukin-1 receptor antagonist (IL-1ra), soluble tumor
necrosis factor receptor (sTNF-R), IL-4, IL-10, IL-13, and
interferon (IFN) γ, which can help reduce inflammation of
cartilage and synovial tissues. In addition, PRP also contains
a variety of plasma proteins, which can promote the healing
of fibrous connective tissue. Different from serum, plasma
contains fibrinogen and some other coagulation factors,
which can form fibrin scaffolds for cell adhesion, migration,
and proliferation after activation.19,23,29,33,35,42,43

Safety and Adverse Events
Despite the benefit of PRP in treating cartilage lesions owing
to the abundant growth factors, the clinical efficacy of PRP
remains a controversial issue, mostly attributed to the differ-
ent concentrations of leukocytes in PRP. In recent years,
several subsequent studies have reported that despite its

Fig. 5 Results of MRI performed

preoperatively (Fig. 5a, c) and 12 months

postoperatively (Fig. 5b, d) on two

patients. The P-PRP group (Fig. 5a, b) was

a 32-year-old male with cartilage lesion in

patellofemoral joint. T2-weighted fast spin-

echo sagittal view 12 months after

injection showed obvious cartilage

reparation. The L-PRP group (Fig. 5c, d)

was a 25-year-old male with approximately

same arthritis in patellofemoral joint.

T2-weighted fast spin-echo sagittal view

12 months after injection showed similar

cartilage reparation
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positive anti-infection effects, L-PRP may lead to the inhibi-
tion of the repair of cartilage lesions due to its high concen-
tration of leukocytes. Similar to the results of previous
studies, our study recorded more adverse events in the L-
PRP group, with mild swelling and local pain. Among them,
the fever of one febrile patient in the L-PRP group lasted for
1 week until further arthroscopic debridement was
performed.

Once cartilage lesions happen, inflammatory factors,
mainly interleukin-1β (IL-1β) and tumor necrosis factor α
(TNF-α), play a key role in the development of the process.
Sundman et al.43 first reported the influence of cellular com-
position on the growth factor and catabolic cytokine concen-
trations of PRP. In their study, it was found that platelets
increased anabolic signaling and, in contrast, leukocytes
increased catabolic signaling molecules. Cavallo et al.30 dem-
onstrated distinct effects on human articular chondrocytes
induced by L-PRP and P-PRP in vitro. They found that P-
PRP stimulated chondrocyte anabolism by the expression of
type-II collagen and aggrecan, whereas L-PRP promoted cat-
abolic pathways involving various cytokines. The findings of
Rios et al.42 suggested that anabolic and anti-inflammatory
joint responses depend on the leukocyte and platelet concen-
trations of PRP preparation. Moreover, P-PRP is rec-
ommended to be more effective for the medical treatment of
patients with knee cartilage lesions and inflammatory synovi-
tis. Despite several RCTs on this topic, L-PRP and P-PRP
were directly compared in only a single trial, while they were
each compared with common references (hyaluronic acid or
placebo) in multiple trials.39

Considering the controversial clinical efficacy of PRP
with different concentrations of leukocytes, we decided to
conduct an RCT with a larger sample size, a longer follow-
up period, and higher evidence. Different extracting
approaches to acquire P-PRP and L-PRP were also applied
in the study. Presently, as various preparation systems have
been used to acquire PRP, there can be a huge difference in
the concentration of growth factors and leukocytes in PPR.
Bausset et al.44 evaluated the effect of different centrifugation
speeds and time storage durations on platelet quantity and
quality. Approximately 130 and 250 g successive speed cen-
trifugations were recommended to obtain a highly concen-
trated and pure PRP product. However, a previous study
showed unsatisfactory retrieval rates of platelets by such a
method.38 In our study, two centrifugations (the first at
1800 rpm for 15 min to separate erythrocytes and a second
at 3500 rpm for 10 min to concentrate platelets and separate
leukocytes) were applied to produce PRP. For convenience,
we chose to make the same volume for the two types of PRP.
Considering the difference in extracting methods between P-
PRP and L-PRP, the concentration of platelets and leuko-
cytes in L-PRP was higher than that in P-PRP, which may
also be the reason for a higher number of early-stage adverse
events in the L-PRP group and similar long-term clinical
efficacy between the two groups. As there are more adverse
events (including a case with persistent fever) with L-PRP,
P-PRP is recommended for safety.

Although our study showed better early clinical effi-
cacy and safety of P-PRP in treating knee cartilage lesions
compared with those of L-PRP, no significant difference was
observed in the long-term follow-up. More RCTs with larger
sample sizes and longer follow-up periods are needed. There
are also several obstacles to overcome, such as improving
methods to extract and purify the product and the selective
activation of various components of PRP.

Strengths and Limitations
In this study, we conducted an RCT with a larger sample
size, a longer follow-up period, and higher evidence to evalu-
ate the clinical efficacy and safety of intra-articular injection
with P-PRP versus those of L-PRP in treating knee cartilage
lesions. Meanwhile, our study also had some limitations.
First, the PRP injection was limited and not equal among
patients. Second, the sample size was small, and the follow-
up period was short. Restricted to the will of patients, no fur-
ther blank controls were conducted. Finally, we were unable
to perform either a routine second-look arthroscopy or an
MRI for all patients after surgery. In addition, we lost nearly
8% of our patients when they refused to participate in
follow-up visits.

Conclusion
The short-term results of our study are encouraging and
demonstrate that both L-PRP and P-PRP intra-articular
injections reduce pain and improve function in patients with
knee cartilage lesions. Compared with the L-PRP injection,
the P-PRP group (which had a lower risk of early inflamma-
tion caused by leukocytes) showed better clinical efficacy in
the early phase of postoperative rehabilitation and resulted in
fewer adverse events. However, long-term clinical efficacy for
both injections were similar and weakened after 12 months.
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