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Background: The intra-articular application of platelet-rich plasma and hyaluronic acid have
gained popularity as treatment options for knee osteoarthritis. Although intra-articular plate-
let-rich plasma injections have been suggested to be superior to hyaluronic acid injections in the
general population of patients with osteoarthritis, the effect of older age on both treatment op-
tions has not been thoroughly evaluated. Therefore, this study compared the results of plate-
let-rich plasma and hyaluronic acid injections in geriatric patients with knee osteoarthritis.
Methods: This study evaluated a total of 226 patients treated with intra-articular injections for
knee osteoarthritis. The patients were divided into two groups: those who received platelet-rich
plasma and those who received hyaluronic acid. All patients attended follow-up appointments at
the 1st, 3rd, and 6th months. Results: After applying the exclusion criteria, this study included
202 patients. The clinical results revealed significant improvements in all parameters compared
to the baseline assessments in both groups (p<0.05). The inter-group comparisons indicated sig-
nificantly lower pain in the hyaluronic acid recipients at the first and third months compared to
those in patients receiving platelet-rich plasma (p<0.05). Conclusion: Intra-articular platelet-rich
plasma and hyaluronic acid injections appear to be effective in patients with knee osteoarthritis.
In the geriatric patient population, hyaluronic acid showed superior effects on pain compared to
platelet-rich plasma, contrary to the results in the general population.
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INTRODUCTION

Knee osteoarthritis is a disease seen in patients of all ages that caus-
es a loss of function and significantly reduces the quality of life, es-
pecially in older adult patients. Moreover, its frequency has been
increasing.]) Knee osteoarthritis currently affects approximately
250 million people worldwide, 46% of whom are geriatric (aged
> 65 years).”

The management of knee osteoarthritis involves three primary
treatment stages. Initially, exercise, weight control, and anti-inflam-

matory drugs are applied. When these methods prove insufficient,

intra-articular therapeutics are indicated. The final management
option is surgical intervention.” Due to the progressive nature of
knee osteoarthritis, lifestyle changes tend to prove inadequate and,
combined with patient desire to avoid surgical treatment, intra-ar-
ticular injections are the most widely used option for the treatment
of knee osteoarthritis.*

Previous studies have demonstrated the effectiveness of intra-ar-
ticular injections.*é) Several injection options are available, al-
though the most commonly studied agents are hyaluronic acid
(HA) and platelet-rich plasma (PRP). Previous studies have

shown that PRP has superior effects in terms of pain and function
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in both the medium- and long-term. One possible reason for this is
that the growth factors in PRP stimulate anabolic processes and in-
crease cartilage biosynthesis.] 1-14) However, the effect of intra-artic-
ular application of HA may have more mechanical therapeutic
mechanisms of action, including absorption, joint lubrication, an-
ti-inflammatory effects, chondroprotection, and proteoglycan syn-
thesis."”

Previous studies have reported a gradual decrease in wound
healing and cartilage regeneration potential and accelerated degen-
eration processes in aging populations.'” The decrease in the po-
tential of this new cartilage formation raises questions regarding
the potential differences in the effectiveness of biological treat-
ments such as PRP in different age groups.

Therefore, we hypothesized that PRP may show relatively limit-
ed effects in geriatric patients aged > 65 years owing to their re-
duced capacity for tissue regeneration. Our review of the literature
did not yield any comparative studies evaluating patients aged
> 65 years. Therefore, the present study investigated the effects of
intra-articular HA and PRP application on pain and function in

geriatric patients with knee osteoarthritis.

MATERIALS AND METHODS

Study Design
This retrospective observational study included patients aged > 65
years who were admitted to our outpatient clinic due to knee pain
and diagnosed with gonarthrosis. All initially evaluated patients
(n=226) were treated conservatively with intra-articular injections
between January and June 2021. The minimum follow-up period
for the study was 6 months. Approval to conduct this study was
obtained from the Institutional Review Board of Rumeli Universi-
ty Ethics Committee (No. E-53938333-050.06-9245). Informed
consent to use their information in scientific studies was obtained
from all patients who received intra-articular injections.

This study complied the ethical guidelines for authorship and
publishing in the Annals of Geriatric Medicine and Research.”

Patients and Treatments

We evaluated a total of 226 patients for inclusion in the present
study. After the evaluation, 24 patients were excluded for declining
to participate (11 patients) , receiving intra-articular corticosteroid
treatment (six patients) , systemic corticosteroid use (two patients) ,
recent febrile illness (four patients), and history of malignancy
(one patient). All the patients included in the study received injec-
tions into one knee. No other injections were administered to any
patient until 6 months before this injection. During the study, no
treatment was applied except for the treatments mentioned.
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All patients had Kellgren-Lawrence grade 2-3 knee osteoarthri-
tis (OA), a visual analog scale pain score of >40, and did not re-
spond to pharmacological treatment (paracetamol S00 mg twice
daily for 1 month, and topical ibuprofen twice daily). Patients
whose pain did not decrease on the 15th day additionally received
400 mg ibuprofen twice daily, with the recommended use with a
proton pump inhibitor. Patients whose complaints did not im-
prove were evaluated for intraarticular injection. Patients sched-
uled for intra-articular knee injections were informed about the
PRP and HA treatments. We selected the agent for injection ac-
cording to the individual patient’s preference. We provided the pa-
tients with detailed information about the PRP and HA injections
and explained their respective advantages and disadvantages. Pa-
tient age, sex, body mass index (BMI), and clinical outcome were
recorded. The inclusion and exclusion criteria are listed in Table 1.

Preparation and Administration of PRP and HA

A 4-mL ready-to-inject HA preparation (lightly cross-linked sodi-
um hyaluronate, Monovisc; DePuy Synthes, Raynham, MA, USA)
was administered to the patients in the HA group. For PRP prepa-
ration, 50 mL of venous blood was obtained, transferred to a PRP
separation system containing acid citrate, and centrifuged (3200
rpm for 15 minutes), as reccommended by the manufacturer. A
4-mL aliquot including the resultant buffy coat was drawn into a
syringe and used for the intra-articular injection into the knee joint.
In all patients, the injections were performed under aseptic condi-
tions using an anterolateral parapatellar approach with the patients
in a sitting position. The injected area was cleaned with 10% povi-
done iodide. A vapocoolant spray was then applied at 15 cm. The

Table 1. Inclusion and exclusion criteria

Inclusion criteria ~ Age 265y

Kellgren-Lawrence grade 2-3

Pain visual analog scale > 40
Failure of pharmacologic treatment

Written informed consent

Exclusion criteria  Coagulation disorders

Presence or history of autoimmune disease
Recent (within 4 week) fever or serious illness
Local infection at the site of the procedure

Corticosteroid injection at the site of the procedure in
the past 8 weeks

Systemic use of corticosteroid in the past 2 eeks
Platelet-inhibiting agent (NASID) or antivitamin K

Use of Inmunosuppressants in the pas 6 week or
immune deficit

History of malignancy

Patient involved in another clinical trial
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PRP and HA injections were performed using 21-G needles. HA
and PRP injections were administered to each patient as a single
dose throughout the study. A single physician (CP) administered
all injections. After the injections, the patients were advised to re-

strict their activity for 24 hours, rest, and apply cold packs.

Clinical Outcomes

We used the patients’ International Knee Documentation Com-
mittee (IKDC) subjective knee evaluation form,"” 100-mm visual
analog scale (VAS), and Western Ontario and McMaster Universi-
ties Osteoarthritis Index (WOMAC) scores to evaluate the treat-
ment results."”’ Patient assessments were performed at the 1st, 3rd,
and 6th months following injection. A physician (Faruk Uysal)
who did not participate in the study performed the post-interven-
tional assessments.

Statistical Analysis

All continuous data are expressed as means and standard devia-
tion, while all categorical data are expressed as frequencies (n) and
percentage. Kolmogorov-Smirnov tests (with Lilliefors correction)
were applied to each continuous variable to assess the presence of
a normal distribution. The patients’ baseline demographic charac-
teristics and mean improvement from baseline for each clinical
outcome were assessed during each follow-up visit. Continuous
variables were compared between the two groups using either Stu-
dent t-test (for normally distributed continuous data) or
Mann-Whitney U test (for non-normally distributed continuous
data). Pearson chi-square tests were used to evaluate differences in
the distributions of categorical variables between the two groups.
All analyses were performed using IBM SPSS Statistics for Win-
dows, version 21.0 (IBM Corp., Armonk, NY, USA). Statistical

significance was set at p < 0.0S.

RESULTS

This study included a final total of 202 patients, 98 and 104 of
which received PRP and HA injections, respectively (Fig. 1). The
two groups were similar in terms of age, sex, BMI, and Kell-
gren-Lawrence OA grade (Table 2).

During the clinical evaluations, the baseline mean IKDC scores
in the HA and PRP groups were 45.3 £ 10.7 and 44.2 £ 9.9, respec-
tively. The VAS scores in the HA and PRP groups were 60.5 £ 5.5
and 59.7 £ 6.2, respectively. The WOMAC scores in the HA and
PRP groups were 37.4 £ 11.6 and 36.9 + 10.8, respectively.

We observed significant improvements compared to baseline in
all outcome parameters (IKDC, VAS, and WOMAC scores) at the
1-, 3-, and 6-month follow-up appointments in both groups. The

Assessment for eligibility (n=226)

Excluded (n=24)

- Informed consent (n=11)

- Coricosteroid injection (n=6)

- Recent fever (n=4)

- Systemic corticosteroid use (n=2)
- Malignancy (n=1)

Platelet rich plasma group (n=102) Hyaluronic acid group (n=98)
- Interaarticular injection (n=102) - Interaarticular injection (n=98)

Fig. 1. Flow diagram of the assessments and sample sizes for analysis.

Table 2. Demographic characteristics of patients

HA (n=104) PRP(n=98) p-value”
Age (y) 72.5+54 0372
Sex 0.704
Female 85 74
Male 19 24
Body mass index (kg/m2) 259+23 252+2.7 0.404
Kellgren-Lawrence grade 0.751
2 55 54 0.751
3 49 44
100-mm VAS score 60.5£5.5 59.7£62 0.691
IKDC score 453+10.7 453+10.7 0.155
WOMAC total score 374+11.6 374+11.6+ 0.196

Values are presented as mean+standard deviation or number.

HA, hyaluronic acid; PRP, platelet-rich plasma; VAS, visual analog scale;
IKDC, International Knee Documentation Committee; WOMAC, Western
Ontario and McMaster Universities Osteoarthritis Index.

9p-value from Student t test, Pearson chi-square test, Mann-Whitney U test.

mean VAS, WOMAC, and IKDC values at the follow-up visits
compared to baseline showed significantly improved results in all
scores at the 1-, 3-, and 6-month follow-up assessments in both
groups (p<0.001) (Figs. 2, 3). Regarding the between-group eval-
uations, the average IKDC score was significantly higher in the HA
group than that in the PRP group at the 3-month follow-up ap-
pointment (p=0.018). The groups showed similar IKDC results
at other time points. A comparison of pain levels between the
groups showed significantly lower VAS scores among the HA re-
cipients compared to those among the PRP recipients at the 1- and
3-month follow-up appointments (p=0.039 and p=0.019, re-
spectively). The groups showed similar VAS scores at the 6-month
follow-up appointments. No significant differences in WOMAC
scores were observed between the two groups at any time point
(Table 3). We identified no serious side effects in any patient who
received intra-articular injections.

www.e-agmr.org
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Fig. 2. Improvement in HA group scores during follow-up. VAS, visu-
al analog scale; IKDC, International Knee Documentation Commit-
tee; WOMAC, Western Ontario and McMaster Universities Osteoar-
thritis Index.
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Fig. 3. Improvement in PRP group scores during follow-up. VAS,
visual analog scale; IKDC, International Knee Documentation Com-
mittee; WOMAC, Western Ontario and McMaster Universities Os-
teoarthritis Index.

Table 3. Clinical outcomes as improvement from baseline

HA (n=104) PRP(n=98) p-value”

100-mm VAS score

1 month 14.8+3.2 149+£59 0.039

3 months 204+S.5 23.8+2.7 0.018

6 months 242+3.0 25.6+3.1 0.147
IKDC score

1 month 11.9+84 10.5+9.2 0.387

3 months 17.1£9.9 15.1+£7.8 0.018

6 months 18.6+£8.3 18.1+£8.6 0497
WOMAC total score

1 month 8.7+43 104+89 0.194

3 months 124+10.1 14.3+9.7 0.175

6 months 149+59 152486 0.165

Values are presented as mean + 6 standard deviation.

HA, hyaluronic acid; PRP, platelet-rich plasma; VAS, visual analog scale;
IKDC, International Knee Documentation Committee; WOMAC, Western
Ontario and McMaster Universities Osteoarthritis Index.

“p-value from Student t test, Pearson chi-square test, Mann-Whitney U test.
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DISCUSSION

The important role of injections in the knee joint in the treatment
of knee OA is well established.” The results of the present study
demonstrated decreased pain and increased knee function com-
pared to baseline in patients receiving intra-articular PRP and HA
injections for knee OA. Moreover, the intergroup comparisons
(PRP vs. HA) showed better 3-month IKDC scores in the HA
group, although the WOMAC scores did not support this appar-
ent functional difference. We observed no significant differences in
other functional results. However, the HA recipients showed better
pain-related outcomes compared to those in the PRP recipients
throughout the first 3 months of the follow-up period. Although
the efficacy of intra-articular agents remains controversial, several
studies have shown that PRP is generally more effective than other
agents. However, our findings indicate that this situation may be
different for treatments administered in a geriatric patient popula-
tion.

HA and PRP injections are the two most commonly used meth-
ods for the non-operative treatment of knee osteoarthritis. HA is a
natural component of the synovial fluid and articular cartilage and
is primarily responsible for providing lubrication.”” In contrast,
PRP is obtained from platelet-rich blood acquired by whole-blood
centrifugation. Growth factors and proteins in PRP contribute to
cartilage cell regeneration and reduced rates of articular erosion.”
In addition, the contents of PRP samples obtained from different
age groups differ. Previous studies reported especially high levels
of tumor necrosis factor-a and matrix metalloproteinase in these
different age groups, as well as increased chondrocyte responses to
matrix synthesis and macrophage activation.' In the previous
study, a comparison of PRP samples showed higher growth factor,
cytokine, and platelet concentrations in the younger age group
compared to the older age group. The present study compared the
23-33 years and 6285 years age groups. Other studies comparing
the clinical results of PRP and HA applications assessed wide rang-
es of age groups such as 27-84 and 33-80 years.”"””) Although a
consensus is still lacking, evaluation of these studies in terms of
PRP and HA injections showed better results for PRPs. However,
when evaluated together with studies reporting different PRP con-
tent and efficacy according to age group, the reliability of the re-
sults of evaluations in such a wide age range is controversial. Our
study is the first to focus on the evaluation of the aging population
to demonstrate that the clinical results of HA application are better
than those of PRP, especially in pain scores, contrary to the previ-
ous literature.

Previous studies have assessed whether HA or PRP injections
are the most effective treatment for knee OA. For example, a study

Ann Geriatr Med Res 2022;26(4):340-346
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including 50 patients demonstrated that intra-articular PRP injec-
tion was more effective than HA injection, in which magnetic res-
onance imaging (MRI) revealed reduced articular erosion reduced
in patients receiving PRP." Moreover, previous reports showed
that the application of PRP led to better functional results and re-

11,23
) Howev-

duced pain scores compared to the application of HA.
er, the age distributions in these studies were not homogeneous,
and our findings demonstrated better outcomes following the ap-
plication of HA in older patients. Given the limited regenerative
ability of the articular cartilage among the geriatric population, the
mechanical lubrication caused by HA may be relatively more im-
portant and, therefore, lead to better results compared to those for
PRP.

Studies evaluating the effects of PRP application on knee pain
and function showed that PRP improved WOMAC and VAS
scores.””'” We also observed this effect in the comparisons of the
follow-up results to the baseline assessments. However, none of
the previous studies included control groups, as the effectiveness
of PRP was investigated directly rather than through comparisons
with other agents.

Previous studies failed to demonstrate significant differences in
functional results between PRP and HA. However, some reports
indicated that side effects are more common following PRP. The
mechanism underlying these side effects has been associated with
synovial reactions caused by white and red blood cells, which are
likely to be present in small amounts within PRP.""*” We observed
no significant differences in functional results between the two
groups. Moreover, our evaluation of the adverse effects of the treat-
ments did not reveal any significant differences between the
groups.

Recent studies have compared the use of PRP and HA dual ther-
apy with the use of HA or PRP alone. The findings of these studies
suggested that dual therapy may lead to better outcomes. However,
one of the advantages of intra-articular applications is their low
cost; thus, dual therapy should only be considered if its use does
not result in an excessive increase in costs. In terms of cost, we ob-
served differences between the groups within the first 3 months of
the follow-up period, indicating a loss of efficacy after this point.
Therefore, although the use of quarterly injections appears to be a
viable option based on the current data, there is still room to dis-
29 Additional studies are needed to

assess the costs and treatment efficacy associated with the use of

cuss the use of dual therapy.

these two treatment approaches before proposing new suggestions
for the treatment of patients with knee OA.

The retrospective study design is a primary limitation, as it pre-
vents definitive conclusions regarding the treatment efficacies of
PRP and HA in geriatric patients. Blind injection was not possible

due to the distinctly different colors of PRP and HA. Another lim-
itation was the evaluation of single-injection HA and PRP. Previ-
ous studies showed that multiple injections are more effective, al-
though there remains no consensus regarding this issue. Thus, a
randomized controlled trial comparing single- and multiple-dose
administration of PRP and HA is needed. Repeated administra-
tion reportedly shows better clinical results than single-dose ad-
ministration. The present study compared patients to the control
group that received intraarticular injections 1 week apart. Howev-
er, another study reported no difference between the administra-
tion of single and two doses at a 1-week interval. Moreover, a con-
sensus has not yet been reached. However, both studies reported
no difference between single- and multiple-dose administration in
patients with advanced osteoarthritis.”*”

This study did not evaluate radiological improvements and MRI
results in the patients; thus, we could not determine whether the
observed functional and pain-related improvements were associat-
ed with the clinical characteristics of the pathology. However, as
this study aimed to compare the functional outcomes of these two
modalities in older patients, the lack of imaging did not prevent
functional comparisons.

In conclusion, the results of this study showed that intra-articu-
lar PRP and HA injections were both effective treatment modali-
ties in geriatric patients with knee OA, as demonstrated by the ob-
served pain-related and functional improvements, particularly
within the first 3 months after the interventions. However, HA was
relatively more effective than PRP, especially in terms of pain man-
agement, in this population. These findings highlight the need for
further studies evaluating larger randomized controlled series
among populations with homogeneous age distributions.
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