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Abstract Objectives This study aimed to analyze the efficacy of platelet-rich plasma obtained
from the peripheral, autologous blood of the patients in pain complaints reduction and
functional improvement of knee osteoarthritis compared with the standard treatment
with injectable corticosteroid, such as triamcinolone.
Methods The patients were followed-up clinically at the preinfiltrative visit, with
quantitative evaluation using the Knee Society Score (KSS), the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) score, and the Kellgren and
Lawrence scales. In addition, they were reevaluated with the same scales after 1month
and 6 months of intervention with 2.5mL of triamcinolone acetate or 5mL of platelet-
rich plasma. The study was performed on 50 patients with knee osteoarthritis treated
at the Medical Specialty Center and randomly divided into equivalent samples for each
therapy.
Results The present study verified the reduction of pain scores, such as the WOMAC
score, and elevations of functional scales, such as the KSS, evidenced in 180 days when
using platelet-rich plasma, a therapy that uses the autologous blood of the patient and
has fewer side effects.
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Introduction

Osteoarthritis is the most common joint disease in western
populations, and it mainly affects the hips, knees, hands, and
feet.1,2 It results in progressive functional disability and
several etiological factors, such as age, obesity, occupational
and genetic factors, contributed to its onset.3

Global epidemiological studies show that the prevalence
of osteoarthritis is positively associated with aging and with
the female gender, with 5.3 affected women for every 3.6
affected men.4,5

The loss of homeostasis between the cartilaginous matrix
synthesis and degradation is the pathophysiological basis of
osteoarthritis.6 In these patients, chondrocytes and synovial
cells produce high levels of proinflammatory cytokines, such
as interleukin (IL)-1 and tumor necrosis factor alpha (TNF-α),
which, in turn, stimulate metalloproteinases, other interleu-
kins (IL-6, IL-8), prostaglandin E2, and nitric oxide, which is
also stimulated by mechanical stress.7

The progression of articular chondral lesions is the main
cause of nocturnal pain, stiffness, edema, and joint mobility
impairment, negatively affecting the quality of life, emotion-
al well-being (especially in the elderly), and general health
status of the patient.8

The knees are the most commonly affected major joints,
resulting in disabling symptoms that compromise the quality
of life in approximately 10% of people over 55 years-old; in
addition, a quarter of these patients are severely affected by
immobility.8,9

Several oral medications for pain relief are available and
consideredeffective in theearlystagesof thedisease.However,
treatment should always be multifactorial, since pharmaco-
logical therapy alone is not sufficient for the desired control of
osteoarthritis.1,9

Infiltration treatments are usually reserved for patients
with unsatisfactory response to oral regimens.10 Hyaluronic
acid infiltrations have been used for decades, but they are
discouraged because of the high risk of adverse effects and
irrelevant benefit when compared to intra-articular cortico-
steroids injections.11,12 As such, injectable corticosteroids
are widely used in the symptomatic treatment of knee
osteoarthritis; however, its efficacy appears to be limited
to 1 month.12

Platelet-rich plasma (PRP) infiltrate is considered an emerg-
ing regenerative treatment for the osteoarthritis related-de-
generation because platelet degranulation leads to the release
ofseveralgrowth factorsandcytokines thatplayacrucial role in
joint homeostasis.13 Thus, it is believed that PRP promotes

Conclusion Although both platelet-rich plasma and corticosteroid therapies have
been shown to be effective in the reduction pain complaints and functional recovery,
there was a statistically significant difference between them at 180 days. According to
the results obtained, platelet-rich plasma presented longer-lasting effects within
180 days in the treatment of knee osteoarthritis.

Resumo Objetivo Analisar a eficácia do uso de plasma rico em plaquetas, obtido do sangue
periférico e autólogo dos pacientes, na redução das queixas álgicas e na melhoria
funcional dos pacientes portadores de osteoartrite de joelhos, em comparação com o
tratamento padrão com injeção de corticosteroides de depósito, como a triancilonola.
Métodos Os pacientes foram acompanhados clinicamente na consulta pré-infiltra-
tiva, com avaliação quantitativa através das escalas Knee Society Score (KSS), Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC), e Kellgren and
Lawrence. Além disso, os pacientes foram reavaliados com as mesmas escalas após
1 mês e 6 meses de intervenção com 2,5mL de acetato de triancinolona ou 5mL de
plasma rico em plaquetas. O estudo foi feito em 50 pacientes portadores de
osteoartrite de joelhos atendidos no Centro de Especialidades Médicas, divididos
em amostras equivalentes randomizadas para cada terapia.
Resultados No presente estudo, verificaram-se redução dos valores em escalas
álgicas, como a WOMAC, e elevação das pontuações em escalas funcionais, como a
KSS, evidenciadas em 180 dias após o uso de plasma rico em plaquetas, uma terapia
feita a partir do sangue autólogo do paciente e com menos efeitos colaterais.
Conclusão Embora ambas as terapias com plasma rico em plaquetas e corticoste-
roides tenham se mostrado eficazesna redução das queixas álgicas e na recuperação
funcional, houve diferença significativa entre as terapias aos 180 dias. De acordo com
os resultados obtidos, no tratamento da osteoartrite do joelho, o plasma rico em
plaquetas demonstrou efeitos mais duradouros em 180 dias.
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cellular chemotaxis, matrix synthesis, and cartilage
proliferation.14

Although PRP has been used for the treatment of knee
osteoarthritis, clinical evidence is still unclear due to the lack
of standardized studies regarding the interval period, vol-
ume, and frequency of plasma infiltration.15,16

The present study aimed to analyze the efficacy of PRP
infiltrate, which obtained from the peripheral, autologous
blood of patients, in the reduction of pain complaints and
functional improvement in knee osteoarthritis when com-
pared to the standard treatment with an injectable cortico-
steroid, such as triamcinolone.

Material and Methods

This is a randomized, controlled, longitudinal, double-blind,
comparative, descriptive and analytical study of patients
with knee osteoarthritis at the Unit Medical Specialty Center
(Unitmed). Patients were randomized into a block, whose
only specificationwas the equivalent number of individuals;
those assigned to receive treatment with platelet-rich plas-
ma comprised the intervention group, whereas those treated
with corticosteroid injection comprised the control group.

The number of components in each samplewas stipulated
to achieve a 95% confidence interval, 80% power and a 20%
difference between groups; as such, the intervention and
group groups consisted in 25 people each, totaling 50
patients. To maintain double-blindness, peripheral blood
was collected from all patients.

Platelet-rich plasma was obtained according to the double
centrifugation protocol initially described by Sonnleitner
et al.17 and validated by Messora et al.18 In this protocol,
15 mL of peripheral blood were collected in 5mL vacuum
tubes with 3.2% sodium citrate. After the first centrifugation,
the upper columnwas aspirated and again centrifuged, result-
ing in platelet-poor plasma (PPP) and a pellet of erythrocytes
and platelets. Two-thirds of the PPP from the original volume
were discarded, and the remaining material was used to
resuspend the pellet, resulting in 5mL of PRP for injection.

The corticosteroid used was triamcinolone acetate (Tri-
ancil, Apsen Farmacêutica, São Paulo, SP, Brazil). The infiltra-
tion was performed through intra-articular administration
of 2.5mL of the drug at a concentration of 20mgmL, with no
diluting agent.

Both infiltrationsweremade in the superior-lateral region
of the knee operated after anesthesia with 2mL of 2%
lidocaine with no vasoconstricting agent. After the injection,
the patients remained in supine position and were asked to
not move the injected limb for 5minutes.

After checking which treatment would be assigned to
each patient according to the block randomization list pre-
viously generated, one of the researchers enveloped the
syringe with opaque tape. This syringe was then delivered
to the physician responsible for the infiltrations, and the
intervention masking was maintained for both the patient
and the physician.

The variables analyzed in each group were: age, gender,
mean age of diagnosis, history of hypertension, obesity or

diabetes, and previous orthopedic surgery in the knee
analyzed.

The inclusion criteria were age ranging from 30 and 90
years-old, presence of grade II to IVosteoarthritis according to
the Kellgren and Lawrence scale,19 absence of other rheumatic
inflammatory diseases, absence of previous treatment with
intravenous, injectable or oral corticosteroids during the last
12 months and signature of the informed consent form.

The exclusion criteria were disease preventing follow-up,
loss at follow-up, use of oral or intravenous corticosteroids
during the follow-up period, hemoglobin level lower than
11 g/dL, and platelet count lower than 150,000/mm3

Therapeutic responses were evaluated using the knee soci-
ety score (KSS) and theWesternOntarioMcMasterUniversities
Osteoarthritis Index (WOMAC) questionnaires, both validated
and standardized for Portuguese language.20,21 The translated
version of the KSS20 consists in a questionnaire combining
subjective and objective information about functional aspects
of thepatient, suchas theability towalkandclimbanddescend
stairs, in addition to knee-associated characteristics, such as
pain, stability and range of movement. KSS assesses the
patient’s clinical picture of pain and the degree of mobility
impairment and stability in several planes. Thus, thehigher the
KSS score, the more clinically relevant the therapeutic
response.22 The second questionnaire, WOMAC, contains 17
questions regarding the difficulty degree in daily living activi-
ties to assess functionality, pain and stiffness. The higher the
score, the worse the function.21,23 A possible reduction of 16%
from the total WOMAC score obtained before the intervention
was used as a criterion of relevant clinical difference.24

The patients were evaluated with these questionnaires
before the procedure and at 1month and 6 months after the
infiltration. The Kellgren and Lawrence classification19 was
performed byexperienced orthopedists and rheumatologists
during the preinfiltrative evaluation.

This information was inserted into a database built on
SPSS for Windows, version 21.0 (IBM Corp., Armonk, NY,
USA). Demographic characteristics were presented in fre-
quencies, percentages, and respective 95% confidence inter-
vals (95% CIs) for categorical variables and mean and
standard deviation or median with 25th and 75th percentiles
for continuous variables.

The mean values were compared using parametric (Stu-
dent-t and analysis of variance [ANOVA] tests) or nonparamet-
ricmethods (Kruskal-Wallis orMann-Whitney) for continuous
variables and chi-square for categorical variables, according to
distribution type assumed by the variable. To analyze the
factors associatedwith theoutcomevariable, prevalencevalues
were determined with their respective ratios. Then, a logistic
model was used to determine simple and adjusted odds ratios.
The Tukey multiple comparison test was employed for thera-
pies evaluation in the selected periods.

The level of statistical significance considered for all tests
was p¼0.05 in univariate analyses. The research ensures the
confidentiality and privacy of the participating professionals
and assures the non-use of questionnaire information to the
detriment of the people involved. The project was approved
by the ethics committee and followed its recommendations.
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Results

The 2 groups studied had the same number of individuals
after random distribution, since 25 patients were assigned to
each group. After inclusion in the study, there was no loss at
follow-up or exclusion of patients.

In the demographic analysis of the study population, the
mean ages in the PRP and corticosteroid groups were,
respectively, 64.15 (�8.02) and 60.21 (�5.92) years-old
(p¼0.01). From the individuals evaluated, 84% (n¼42)
were females

In the present study, 90% of the patients were classified as
grade II and III per the Kellgren and Lawrence scale; distri-
bution is detailed in ►Table 1.

►Table 2 shows that there is no association between
comorbidities and the therapy assigned according to the
selection of the groups.

Regarding the evolution of the WOMAC score in the
studied period, the mean value found in patients treated
with corticosteroids ranged from 63.93 (ΔT¼0) to 30.06
(ΔT¼30days) and 47.36 (ΔT¼180days) points. Compara-
tively, these scores in the patients submitted to PRP therapy
were 73.94 (ΔT¼0), 21.96 (ΔT¼30days), and 32.8 (ΔT¼180
days). The pain complaint evolution can be better observed
in ►Figure 1.

Regarding KSS, the mean values obtained in patients
treated with corticosteroids were 49.96 (ΔT¼0), 70.92 (ΔT
¼30days), and 66.92 (ΔT¼180days) points. In patients
treated with PRP, the following values were found: 42.44
(ΔT¼0), 75.12 (ΔT¼30days), and 75.36 (ΔT¼180days)
points. The evolution of the patients’ functionality can be
better appreciated in ►Figure 2.

These results show a statistically significant difference
favoring the PRP therapy at 180 days according to the
WOMAC and KSS scales. On the other hand, there was no
difference between study groups during the first 30 days
posttreatment. Also, as shown in ►Figures 1 and 2, both the
corticoid and the PRP groups showed significant improve-
ment in the WOMAC and KSS scales at 30 days and 180 days
postinfiltration.

Therefore, the results obtained using PRP therapy have
been shown to be more durable, with more evident func-
tional recovery and reduction of pain complaints.

Discussion

Knee osteoarthritis treatment begins with a conservative
approach involving a combination of analgesic agents, nonste-
roidal antiinflammatory drugs (NSAIDs), andphysical therapy.
As the complexity of the clinical picture increases, other
therapeutic methods become important, such as injectable
corticosteroids, hyaluronic acid and, more recently, PRP infil-
tration. Patients treated with NSAIDs and analgesic agents
have a better therapeutic response than those using placebo,
although literature reviews consider that evidence for NSAIDs
in knee osteoarthritis treatment is limited tomild tomoderate
cases.25 Physical therapy, commonly performed in patients
with knee osteoarthritis, is based on the ability to sustain
physical fitness, flexibility and strengthening of the quadri-
cepsmuscle to aid the drug treatment.26 Injections are used as
therapies in patients who are not responsive to oral
medication.11

Hyaluronic acid injections have been used for decades, but
they have been discouraged because of thehigh riskof adverse
effects and irrelevant benefit when compared with intra-
articular corticosteroid injections. In addition, the therapeutic
use of hyaluronic acid is not subsidized according to the most
current recommendations and guidelines.11,27 As such,
injectable corticosteroids are widely employed in the symp-
tomatic treatment of knee osteoarthritis, but their efficacy
appears to be limited to 1 month. Procedural repetitions may
be necessary and can be performed up to 3 times a year in the
same joint.12

Thus, the data revealed by the present study corroborate
the fact that the therapeutic effect of corticosteroids is
shorter (up to 30days), while the pain improvement profile
of PRP lasts up to 180 days.

Platelet-rich plasma is a constantly evolving treatment
modality that has gained importance in primary care, reha-
bilitation, and sports medicine.15 Since PRP is a concentrated
platelet solution made with autologous blood, it is a safe
treatment for clinical use.15 Studies have shown that the
intra-articular administration of PRP can increase the quality
of life even after 1 year of treatment.16,28 The present study
found more significant values for improvement in compari-
son with corticosteroids, especially in the long-term
(180days). Both treatments improved the functional and
pain status in 30 and 180 days, but patients submitted to
PRP infiltration showed a greater pain improvement in
absolute numbers. In addition, there was a slight reduction

Table 2 Patients comorbidities according to theassigned therapy.

Comorbidities PRP (%) Corticosteroid (%) p-value

Obesity 76 88 0.46

Non-obesity 24 12

Systemic arterial
hypertension

64 68 0.76

Not hypertensive 36 32

Diabetic 24 16 0.48

Non-diabetic 76 84

Abbreviation: PRP, platelet-rich plasma.

Table 1 Proportion of patients assessed by the Kellgren and
Lawrence scale according to the assigned therapy.

Kellgren and
Lawrence

Platelet-rich
plasma (%)

Corticosteroid

I � 1 (4)

II 10 (40) 10 (40)

III 11 (44) 14 (56)

IV 4 (16) �
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in quality (5.6%) in the group receiving intra-articular corti-
costeroids between 30 and 180 days, although the results
remained statistically more significant than in the preinfil-
trative period.

The present study revealed a reduction in pain scale
scores, such as the WOMAC, and an elevation in functional
scale scores, such as the KSS, whichweremore evident in the
long term (180 days) when using PRP. Although both thera-
pies are effective and there is no significant difference
between them, the results are important for the applicability
of this therapeutic modality; since it is autologous, it has
fewer side effects risks compared to corticosteroid infiltra-
tion with more lasting efficiency.

According to the study, 84% of the patients evaluatedwere
elderly females.

Diabetes, hypertension, previous surgeries and obesity
have been related to a higher incidence of osteoarthri-
tis.5,29,30 In our study, 66% of the patients were hypertensive
and 82% were obese, corroborating the findings in the

literature, but only 20% were diabetic and 2% had a history
of previous surgeries.

In this study, the incidence-raising factors were homoge-
neous between groups regarding the therapeutic choice,
demonstrating the trustworthiness of the sample and
the equivalence in prior randomization.

Conclusion

Patients with knee osteoarthritis treated with either cortico-
steroid or PRP infiltration presented reduced pain complaints
and increased their functionality within thefirst 30- and 180-
days posttreatment.

However, the data presented in this study revealed that
long-term (180-day) improvement rates were more signifi-
cant in the PRP group.
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Fig. 1 Evaluation of therapeutic responses using theWestern Ontario andMcMaster Universities Osteoarthritis Index questionnaire at 0, 30, and
180 days. (#¼ p< 0.05, ��¼ p< 0.01, ���¼ p< 0.001).

Fig. 2 Evaluation of therapeutic responses using the Knee Society Score questionnaire at 0, 30, and 180 days. (#¼ p< 0.05, ��¼ p< 0.01,
���¼ p< 0.001).
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