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Comparative Efficacy of Intra-Articular Growth Factor Concentrate and
Platelet-Rich Plasma Injections in Knee Osteoarthritis: An Evaluation of
Clinical, Radiological, and Biomarker Outcomes
Amit Saraf , Sandeep Bishnoi’, Seema Awasthi’, Rajul Rastogi’, S Krishna Kumar', Hamza Habib’

Learning Point of the Article:
This study demonstrates that intra-articular growth factor concentrate is more effective than platelet-rich plasma in reducing pain,
improving knee function, and preserving cartilage, making it a promising biological treatment option for knee osteoarthritis.

Introduction: Knee osteoarthritis (OA) is acommon chronic joint disorder that affects millions of individuals worldwide, with approximately
16-25% of the population aged S0 years and above, with higher prevalence in women. Traditional treatments, including non-steroidal anti-
inflammatory drugs and physical therapy, have limitations, while surgical options are invasive. Intra-articular therapies such as hyaluronic acid,
platelet-rich plasma (PRP), and concentrated growth factors (CGF) have emerged as potential therapeutic options for OA of the knee (KOA).
Furthermore, there is limited data on the comparative efficacy of PRP and CGF, generating a crucial gap in understanding their relative benefits
in managing KOA. This study aimed to address this gap by evaluating and comparing the effects of intra-articular CGF and PRP in patients with
KOA.

Materials and Methods: In the present triple-blind randomized study, a total of 180 participants were randomly divided into three groups:
Group-G (CGF), Group-P (PRP), and a control group. PRP and growth factor concentrate injection were injected into the affected knee.
Demographic characteristics, comorbidities, and baseline clinical parameters such as Visual Analog Scale (VAS), Western Ontario and
McMaster Universities Arthritis Index (WOMAC), serum COLL 2-1 levels, and knee whole-organ magnetic resonance imaging score were
recorded before treatment and at follow-up visits.

Results: The results demonstrated significant improvements in both the VAS and WOMAC scores for both CGF and PRP groups, with the
CGF group showing superior outcomes in pain reduction (VAS: 1.68 + 0.76) and functional improvement (WOMAC: 34.11 + 9.98). Serum
Coll2-1NO2 levels significantly decreased in Group-G (P < 0.0001) and showed a non-significant reduction in Group-P (P =0.40), whereas the
control group exhibited a slight increase in levels (P = 0.32). In terms of WORM scores, Group-G showed notable improvements, especially in
the medial femorotibial joint and patellofemoral joint, whereas the control group had no significant changes. The CGF group also demonstrated
superior efficacyin cartilage regeneration and overall knee function when compared to PRP and the control group.

Conclusion: Intra-articular CGF injections appear to be more effective than PRP in reducing pain, improving knee function, and promoting
cartilage regeneration in patients with knee OA. These findings suggest that CGF may be a promising alternative to PRP in the management of
KOA.
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Introduction

Osteoarthritis (OA) is a chronic joint disease characterized by
the progressive loss of articular cartilage, inflammation, soft-
tissue damage, and remodeling of subchondral bone. It is a
significant cause of pain and disability, particularly affecting
weight-bearingjoints suchas the kneesand hips [1].

It is the second most common rheumatologic condition, with
an estimated prevalence in India ranging from 22% to 39%,
showing a higher predominance among women compared to
men. OA of the knee (KOA) is a leading cause of mobility
impairment, especially among women. Globally, OA has been
ranked as the 10thleading cause of non-fatal health burden [2].

The management of KOA often involves conservative
approaches such as exercise, physiotherapy, pharmacotherapy,
and joint injections [3]. Recently, intra-articular injections of
platelet-rich plasma (PRP), concentrated growth factor (CGF),
and hyaluronicacid (HA) have emerged as promising treatment
options for KOA [4,5]. These therapies are minimally invasive,
safe, and effective in reducing pain and improvingjoint function
[6].

Various meta-analyses have evaluated the effectiveness of PRP
compared to other procedures, revealing superior pain relief
and functional improvement at various time points following
injection. PRP is obtained from autologous peripheral blood
and is richin platelets containing regenerative factors, including
platelet-derived growth factor, transforming growth factor-
beta, insulin-like growth factor-1, vascular endothelial growth
factor, epidermal growth factor, and fibroblast growth factor
[7].

Furthermore, CGF, a third-generation
platelet concentrate, offers higher levels of
growth factors than PRP and features a
denser fibrin structure [8,9]. Studies
suggest that CGF enhances osteogenesis
and angiogenesis, which contribute to
improved bone regeneration [10]. Its
unique properties may offer advantages

over PRP in tissue repair and
regeneration.
While both PRP and CGF have shown

promising results in improving outcomes
for KOA patients, direct comparative

studies between the two remain limited.
Previous investigations have primarily
focused on evaluating either PRP or CGF
individually against other treatments such
as HA, leaving a critical gap in

Addressing these gaps, the present study aimed to provide a
comprehensive comparison of the therapeutic effects of intra-
articular CGF and PRP in patients with KOA. By offering a
direct comparison, this study contributes valuable insights into
the efficacy of these biological treatments, facilitating the way
for more informed clinical decisions.

Materials and Methods
Study design

This triple-blind randomized study was conducted in the
Department of Orthopaedics at Teerthanker Mahaveer Medical
College and Research Centre (TMMC &RC), Moradabad.
Before the initiation of the study, informed consent was
obtained from the patients. Approval from the ethical
committee was also secured.

Inclusion criteria

The study included patients who met the American College of
Rheumatology criteria for the diagnosis of KOA and
radiological evidence of Grade II and III KOA joints, as
determined by the Kellgren-Lawrence scale.

Exclusion criteria

Patients with malignancy, drug abuse, gouty arthritis,
inflammatory or secondary OA, active knee infections, anemia,
bleeding disorders, rheumatoid arthritis, or genu
varum/valgum > S degrees were excluded from the study. In

understanding their relative effectiveness. Figure 1: Preparation of growth factor concentrate.
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patients were instructed to flex and extend their

Table 1: Demographic characteristics in the study groups knees a few times to ensure the even distribution of

VPt TR O S R ST e k= )i the injected substances within the joint. We have

Age(McantSD) | S3.73£1129 | 50.53+1150 | 5220:1028 | 029 | used commercially available GFC; “OSSISURE

BMI (McanSD) | 27.00+3.86 26424469 26595375 | 065 | GFC therapy kit” {Pattern Pharmaceuticals Pvt.
Sex Ltd}.

Female (n/%) 42 (70.00) 40 (66.67) 38 (63.33) 05 Post-procedure, patients were observed for 15-20

Male (/%) 18 (30.00) 20 (33.33) 22 (36.67) min before being discharged. They were advised to

Side (%) apply cold packs to the treated area 3—4 times daily

B/L 14 (23.33) 24 (40.00) 20(33.33) for 10 min each time, for up to 72 h following the

Left 20 (30.33) 16 (26.67) 18 (30.00) 0.05 injection. Quadriceps strengthening exercises were

Right 26 (43.33) 20 33.33) 22 36.67) recommended as part of the recovery process, and

BMI: Body mass index, SD: Standard deviation patients were prescribed tramadol S0 mg to be taken

addition, individuals with uncontrolled diabetes mellitus,
ligamentous instability of the knee (confirmed by clinical
examination), OA of any other joint, and those for whom
magnetic resonance imaging (MRI) was contraindicated were
notincludedin the study.

Methodology

A total of 180 patients were randomized into three groups:
Group P, Group G, and the control group. The preparation of
PRP and growth factor concentrate (GFC) was carried out
according to a standardized protocol (Figs. 1and 2).

For the intra-articular injection, patients were positioned with
their legs hanging from the table at a 90° flexion angle. No local
anesthesia was administered before the procedure. PRP and
GFC were injected into the affected knee joint using a 22-G
needle, following standard approaches. After the injection,
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Figure 2: Preparation of platelet-rich plasma.
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asneeded for painrelief.

Baseline assessments included recording the VAS and Western
Ontario and McMaster Universities Arthritis Index
(WOMAC) scores before the first injection. Serum Coll2-
INO?2 levels were analyzed to establish baseline values, and an
MRI of the most affected knee was performed using the whole-
organ MRI score (WORMS) protocol to assess cartilage
condition. These evaluations were repeated before the second
injection and at the 6th and 9th month follow-ups. At the final
follow-up, serum Coll2-1NO2 levels and knee MRI (WORMS
protocol) were reassessed to compare the results with baseline
measurements.

Results

The study included 180 participants divided equally into three
groups. The mean age and body mass index (BMI) were
comparable across groups (P = 0.29 and P =
0.65, respectively). Females constituted the
majority in all groups (P = 0.5). Bilateral knee
involvement was most frequent in Group-P
(40%) compared to Group-G (23.33%) and
Group-C (33.33%), with borderline
significance (P=0.05) (Table 1).

bt Among the three groups, comorbidities varied.
Group-G had the highest prevalence of
hypertension (26.67%) and controlled T2DM
(25.00%), whereas COPD was more common
in Group-P (15.00%). Group-C had the highest
proportion of patients with no comorbidities

(41.67%) (Table2).

Group-G (GFC) showed the most significant
improvement, with a reduction in serum
COLLE 2-1 levels (P < 0.0001). Group-P
(PRP) showed a non-significant reduction (P =
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0.40), whereas the control group had a slight,
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Table 2: Comorbidity among three groups of patients

Comorbidity Gnrou(lz /0- )G GZO(I:,Z-)P (;0](1;())1
Controlled T2DM| 15 (25.00) 13 (21.67) 16 (26.67)
COPD 5(8.33) 9 (15.00) 6 (10.00)
HTN 16 (26.67) 11 (18.33) 10 (16.67)

Hypothyroidism 4 (6.67) 5(8.33) 3(5.00)
None 20 (33.33) 22 (36.67) 25 (41.67)

T2DM: Type 2 diabetes mellitus, COPD: Chronic obstructive
pulmonary disease, HTN: Hypertension

Table 3: Serum COLL 2-1 level before injection and after 9 months among

three groups

Serum COLLE 2-1 Group -G Group-P Control
Before Ist Injection| ~ 37.51+18.52 29.98+19.45 28.76+9.71
After 9 months 25.76+9.84 27.36+14.45 30.78+12.65
P-value t=-6.99, P<0.0001 | t=—8.83, P=0.40 |t=0.98, P=0.32

Table 4: Distribution according to K-L grade

Group-G  Group-P Control
K-L Grade No of cases No of cases No of cases P-value
(%) (%) (%)
Grade-2 26 (43.33) | 24(40.00) | 22(36.67) 0.45
Grade-3 34 (56.67) | 36(60.00) | 38(63.33) .

non-significant increase (P = 0.32). Thus, GFC was more

effective (Table 3).

There was no significant difference in K-L grade distribution

between the groups. Group G had 43.33% in

58.88 + 11.25 to 34.11 + 9.98 over 9 months. In
comparison, Group P (PRP) and the control group
had higher final scores, indicating that GFC was
more effective in reducing knee OA symptoms

(Table6).

Group G (GFC) showed notable improvement in
WORM scores, especially in the medial
femorotibial joint and patellofemoral joint, with a
decrease in the total score from 129.59 + 12.87 to
125.09 £ 12.67 (P = 0.05). Group P (PRP) and the
control group did not show significant changes.
Hence, GFC proved to be the most effective
treatment (Table 7).

Discussion

In the present study, we conducted a comprehensive
comparison of the effects of PRP and CGF, both of
which are commonly used treatments for KOA. Our
findings highlight significant improvements in both
VAS and WOMAC scores following CGF
injections, suggesting its potential benefits over
PRP. In addition, this trial provides valuable insights
into the safety and efficacy of CGF therapy for KOA
in comparisonto PRP.

Despite recent advancements, achieving optimal
outcomes in KOA remains a challenge, particularly
when addressing long-term symptom relief and
disease modification. This study offers a novel
perspective by directly comparing intra-articular
GFC and PRP injections, providing critical insights
into theirrelative efficacy.

In this randomized investigation, 180 participants were evenly

divided into three groups. The mean age and BMI were

comparable across the groups (P = 0.29 and P = 0.65,

Grade IT and 56.67% in Grade III, Group P had
40% in Grade II and 60% in Grade III, and the
Control group had 36.67% in Grade ITand 63.33%
in Grade ITI, with P=0.45 (Table 4).

Group G (GFC) showed the most significant

improvement in VAS scores, decreasing from 5.70
*2.59 before the first injection to 1.68 £ 0.76 at 9

months (P < 0.0001). In comparison, Group P and

the control group showed less reduction, with final
scores of 5.76 + 1.22 and 6.19 + 1.86, respectively.

This highlighted the superior efficacy of GFC in
reducing pain (Table ).

Group G (GFC) showed the greatest

Table 5: VAS score at follow-up among three groups
VAS score (Mean+SD) Group-G = Group-P Control
Before 1* injection 5.70£2.59 | 6.07+1.55 | 6.12+1.23
Before 2" injection 3.80£1.68 | 4.61+1.58 | 5.54+1.43
3 months after]® injection | 2.75+1.89 | 4.8+1.35 | 4.31£1.30
6 months after I injection | 2.15£1.90 | 5.4+1.37 | 5.46+1.24
9 months after I injection | 1.68+0.76 | 5.76+1.22 | 6.19+1.86
Povalue =38.7, =11.43, £=16.67,
P<0.0001 | P<0.0001 | P<0.0001

SD: Standard deviation, VAS: Visual Analog Scale

improvementin WOMAC scores, decreasing from
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understanding of their role in KOA management

Table 6: WOMAC score at follow-up among the three groups but also offers valuable guidance for clinicians. In
addition, the present study findings will support
WOMAC score Group -G Group-P Control ; . . .
more informed decision-making regarding
Before 1% injection 58.88+11.25 63.25+12.50 61.99+12.29 treatment options, ultimately helping in the
Before 2" injection 47.82+12.16 50.84£1535 | 54471454 | refinement of diagnostic methods and the
. fth . s f .
3 months after | inection]  44.09:£11.73 <2 8341400 66741316 oPtlmlzatlon of therapeutic strategies for patients
withknee OA.
6 months after [ injection|  40.1610.66 54.21£12.88 55.39+£12.94
! injecti + + +
9 months after I injection 34.1149.98 36.37£12.79 58.43+12.72 Limitations of the study
P-value =41.97, P<0.0001 | £=7.36, P<0.0001 | f=3.06, P=0.017 The study has several limitations, including the
WOMAC: Western Ontario and McMaster University’s arthritis index relatively small sample size. In addition, since it was

respectively). Females were found to represent a higher
percentage in all groups (P = 0.5). Similarly, Ozcan and Altun
[11] and Raeissadatetal. [12] observed a female predominance
intheir study.

The present study findings revealed that GFC significantly
reduced serum Coll2-1 levels, a biomarker of cartilage
degradation, compared to PRP, which showed no significant
changes (P = 0.40). A previous study performed by Saraf et al.
[13] also has concordant results with our findings, showing a
decrease in serum COLLE 2-1 levels 1 year after CGF therapy,
with no significant change following NS injections, suggesting
that CGF may exerta chondroprotective effect.

The most compelling evidence of GFC’s superiority emerged
from the analysis of patient-reported outcomes. GFC injections
produced substantial improvements in VAS scores, decreasing
from 5.70 + 2.59 pre-injection to 1.68 + 0.76 at 9 months (P <
0.0001). Similarly, GFC demonstrated the greatest
improvements in WOMAC scores, indicating a significant

a single-center study, the results may not be
applicable to other settings or populations. The 9-
month follow-up period may also be insufficient to assess the
long-term effects of the treatments. Unquantified
dose—response and restricted biomarkers: Individual growth
factor concentrations within each autologous injection were
not quantified or statistically correlated with treatment clinical
success, obscuring potential dose-response profiles. In
addition, metabolic biochemical assessment was limited
exclusively to serum Coll2-1NO2, lacking a comprehensive
panel of overlapping inflammatory and catabolic joint markers.
Imaging restrictions: Joint structural profiling was confined to
semi-quantitative WORMS-based MRI scoring. Advanced
quantitative imaging methodologies, such as T2 mapping,
dGEMRIC, or cartilage volume analysis, were not
implemented.

Confounding lifestyle factors and cost-effectiveness: Dynamic
lifestyle confounders — including BMI, physical activity levels,
occupational parameters, post-injection physiotherapy

reduction in pain, stiffness, and physical

limitations compared to PRP. These Table 7: WORM score before injection and after 9 months among the three groups
findings are consistent with prior studies  [&/71111#
by Ozcan and Altun [11], Vaquerizo etal. WORM score MFTJ LFTJ PFJ Total
}[111;}1]1; g;?ecil j:}?;tz;e:ttivi’es[slig g‘:i‘vlvct: Before 1% injection | 4436584 | 4628631 | 4839612 | 129.50+12.87
After 9 months 42.34+4.76 45.2245.17 46.05+6.44 125.09+£12.67
factor-rich therapies in symptom P-value =2.08, p=0.04 | =—0.87, P=0.05 | t=—2.04, P=0.04 | =—1.93, P=0.05
reduction. Group-P
Given the existing gap in the literature WORM score MFTJ LFTJ PFJ Total
concerning direct comparisons of the | Before I"injection | 46.14£5.16 46.79£6.62 48.64+6.10 130.3£9.98
efficacy of CGF and PRP in managing After 9 months 45.43+5.30 45.5845.37 46.94+6.76 127.87+10.68
KOA, our study is the first to address this P-value t=—0.74, P=0.48 | t=—1.10, P=0.27 | t=—1.14, P=0.15 | t=1.65, P=0.20
gap by evaluating and comparing the Control
effectiveness of PRP and CGF in treating WORIS\:[. s.cor(.e MFTJ LFTJ PFJ Total
knee OA. By providing evidence-based Before 1" injection 47.97+7.14 49.57 £6.89 4736 £6.07 133.38+10.43
insights into the relative effectiveness of After 9 months 49.05+7.28 5091 £6.75 48.20 + 6.88 134,35 + 11.45
) ] ] P-value t=0.82, P=0.41 | t=1.08,p=0.28 | t=0.71,p=0.47 | t=0.48, p=0.63
these two blologlcal treatments, this MFTJ: Medial femorotibial joint, PFJ: Patellofemoral joint, LFTJ:- Lateral femorotibial joint

study not only enhances the
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compliance, and dietary variables — were neither standardized
nor statistically controlled. Finally, no economic or cost-
effectiveness feasibility analysis was conducted to support real-
world clinical translation.

Conclusion

GFC emerged as the most effective treatment modality for knee
OA, demonstrating significant improvements in biochemical
markers, pain reduction, and functional outcomes compared to
PRP and the control group. These findings suggest that GFCisa
superior option for managing knee OA symptoms. Further
studies with larger sample sizes and longer follow-ups are
needed forabetter understanding.

Clinical Message

* Efficacy: Intra-articular growth factor concentrate provides
superior and longer-lasting pain relief compared to platelet-rich
plasma, withimproved functional outcomes.

*Indications: Itis indicated for patients with early to moderate knee
osteoarthritis as a minimally invasive, non-operative treatment
option.

* Mechanism: It delivers concentrated autologous growth factors
that reduce inflammation, enhance chondrocyte activity, and
promote tissue repair.

* Clinical outcomes: It improves pain, mobility, and quality of life,
supports cartilage preservation, and may delay disease progression
and the need forknee arthroplasty.
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the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient

understands that his/ her names and initials will not be published and due efforts will be made to conceal their identity, but

anonymity cannotbe guaranteed.
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