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Abstract

Background: Knee osteoarthritis is one of the most prevalent and disabling diseases worldwide, which decreases patients’ qual-
ity of life (QoL). However, pharmacological and non-pharmacological treatments, apart.froem complications, could not desirably
control the disease.

Objectives: The current study aimed at evaluating the effect of two methodsa@s platelet-rich plasma (PRP) intra-articular and ultra-
sound guided corticosteroid injections on pain in knee osteoarthritis.

Methods: The current, randomized clinical trial was performed on patients with'grades 2 - 3 of knee osteoarthritis (OA) referring to
pain clinic of Poursina hospital affiliated to Guilan University of Medical Seiénces, Iran from April 2016 to June 2017. Patients were
randomly divided into two groups: triamcinolone (T) and PRP (P) by«quadruple block. In the T group, 40 mg triamcinolone and in
the P group, PRP was injected intra-articularly under ultrasound guidance once a month for three consecutive months. Patients’
pain was evaluated based on the visual analog scale (VAS),and patiénts outcome based on knee injury and osteoarthritis outcome
score (KOOS) at certain intervals as well as six months after the treatment were determined.

Results: There was no significant differencebetween'the groups regarding demographic characteristics. VAS assessments indicated
lower pain scores in the P group than Tgroup; the differénce between the groups was statistically significant two, three, and six
months after the injections. In the P group, the mean initial VAS was 7.36 £ 0.92 compared with 7.12 +1.29 in the T group (P = 0.385).
After six months, the scores dropped to 3.45 % 0.86 and 4.81 % 1.4, respectively (P = 0.0001). Examination of the KOOS parameters
showed a significant association between treatment outcomes in the P group than the T group. Therefore, test showed a significant
difference between the groups régardingrelief of pain, improvement of symptoms and activities of daily living (ADL) two, three,
and six months after treatfnent; therewas also a significant difference between the groups in terms of QoL and doing sport three and
six months after the treatment (P < 0.05). Based on the repeated measures analysis, a significant inter- and intragroup differences
in the mean score of KOOS parameters was observed between the intervals (P=0.0001).

Conclusions: The current studyresults showed that three intra-articular injections of triamcinolone and PRP can reduce pain and
improve articularfunction im patients with knee osteoporosis. However, pain relief and improvement in the outcomes of the disease
were moreeéffective and prolonged in PRP injections than corticosteroids.
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1. Background

@steoarthritis (OA) is the joint insufficiency. In OA, all
of the joint structures have pathological changes (1). Knee
OA is the most common type of OA in the lower extrem-
ity and constitutes 23% of all arthritis cases (2). It is prob-
ably a polygenic disease that may be affected by environ-

mental factors. Higher age, female gender, overweight and
obesity, knee injury, repetitive use of knee, bone density,
muscle weakness, and joint laxity are associated with the
progression of OA (3, 4). About 13% of females and 10% of
males aged above 60 years have symptomatic knee OA (5).
In arecent study on rural areas population in Iran, results
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showed that about 20% of the studied population had OA
in at least one of their joints. Also, the prevalence of OA
in rural areas population of Iran was higher than those
of Asian countries (4). Considering the increase in life ex-
pectancy and old population, it is one of the most challeng-
ing medical issues, worldwide (1, 6-8). Pain due to knee or
hip OA causes insufficient activity. Since OA is a common
disease, inactivity is a public health problem that increases
the risk of cardiovascular diseases.

The main goal of the treatment is to relieve pain and
minimize the loss of physical function, and then, inhibit
the disease progression in order to maintain the patients’
independency and improve their quality of life (QoL). Non-
pharmacological (education and diet) and pharmacologi-
cal (non-opioid oral analgesics) treatments are the initial
recommended treatment for OA (9-13). Intra-articular in-
jections can be used as an alternative treatment for oral
medications in patients with poor response to such drugs
(14).

Since synovial inflammation is probably one of the
major causes of pain in patients with OA, topical anti-
inflammatory therapies, administered intra-articularly,
are effective to relieve the pain (15). Corticosteroids have
anti-inflammatory and immunosuppressive effects, but
their mechanism of action is complicated (16). These drugs
reduce vascular permeability and inhibit the accumula-
tion of inflammatory cells, phagocytosis, production of
superoxide neutrophil, and prevent the synthesis and re-
lease of inflammatory mediators such as_prestaglandin
and leukotrienes (17). The anti-inflammatory effects of
these drugs reduce erythema, swelling, warmith, and ten-
derness of the inflamed joints and increase viscosity by in-
creasing the concentration of hyaluronic acid (18). Despite
previous investigations, stillthere is ng'consensus on the
type of selected corticosteroid'and the optimal dosage (19-
21).

It is believed that the progression of OA results from
an imbalance between, pro-inflammatory cytokines such
as interleukin (IL)1a, IL48ytdmor necrosis factor (TNF)-a,
and anti-inflammatory cytokines including IL-4, IL-10, etc.
It activates theyproteolytic enzymes responsible for joint
degeneration. Recently, treatments are used to eliminate
thiscytokineimbalance. One of these treatments is the use
of platelet-rich plasma (PRP) (22). PRP is one of the new
therapeutic approaches recently attracted interests and
various researches were performed in this field. It is pro-
vided from the autologous blood centrifuge and is a vol-
ume of plasma containing high concentration of platelets
and white blood cells (WBCs). WBCs and platelets are the
rich sources of cytokines used to regulate anumber of heal-
ing and tissue regeneration processes. Platelets, in addi-
tion to cytokines, contain large amounts of growth factors,

and also release large amounts of bioactive proteins that
increase the removal of necrotic tissues and accelerate the
processes of tissue regeneration and healing (23-25). Thére
is strong evidence on the efficacy of PRP in musculoskeletal
diseases, wound healing, and OA in previous clinical trials
(23, 26-29). However, according to the Filardo et al.,.there
is a need for more organized studies with larger sample
sizes to judge the effectiveness of these methods in man-
agement of knee QA (30).

Since knee OA is one of the most prevalent and
disabling diseases worldwide, it causes different|levels
of dysfunction. On the other hand, conventional and
non-pharmacological treatments and surgical procedures,
apart from complications, cannot optimally control the
disease. Therefore;‘constant efforts to find new therapies
with minimal complications and invasiveness and maxi-
mum efficacy are in progress (23, 26, 31). Intra-articular in-
jections of PRP and corticostereids are today popular ther-
apeutic approaches. Although previous studies showed
the effectiveness ofieach method in the treatment of knee
OA (23, 26), based on the current review findings, only two
studiesiexamined.the effectiveness of PRP injection versus
intra-articular corticosteroids in the treatment of knee OA
(32,33). These studies administered only corticosteroid or
PRP injection and the results were controversial; no study
so far tried to compare the effect of multiple injections of
these two compounds on knee OA treatment.

2. Objectives

The current study aimed at comparing the effect of
three intra-articular corticosteroid and PRP injections, as
two therapeutic methods, on pain relief and functional im-
provement of knee OA.

3. Methods

3.1. Setting

The current randomized, clinical trial was carried
out after obtaining approval from the ethics com-
mittee of Guilan University of Medical Sciences (No:
IR.GUMS.REC.1394.221). The study was performed on pa-
tients with grades 2 -3 of knee OA referring to pain clinic of
Poursina educational and care hospital affiliated to Guilan
University of Medical Sciences, Rasht, Iran from April 2016
to June 2017. Poursina hospital is a state and referral center
of orthopedic surgery in Guilan province. The study was
registered in Iranian registry of clinical trials (Number:
[RCT201601236186N12).
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3.2. Study Participants

Before the enrollment, the method of each procedure
as well as their advantages and disadvantages, the evalua-
tion technique, and the necessary explanations regarding
equal chance for attending in each group were given to the
participants and informed consents were obtained.

3.3. Inclusion Criteria

Inclusion criteria were age 30 - 75 years, diagnosis of
grades 2 - 3 knee OA according to the criteria of American
college of rheumatology (ACR) (34), by tibiofemoral radio-
graphy based on Kellgren and Lawrence grading scale cri-
teria (35), patients with debilitating knee pain for at least
three months not responding to different treatments and
causing dysfunction.

3.4. Exclusion Criteria

Exclusion criteria were deformities, cancer, rheuma-
toid lesions, body mass index (BMI) > 35 kg/m?, preg-
nancy, breastfeeding, acute infection, hemoglobin <
11 g/dL, platelets < 150,000 x 10°[L, blood disorders,
hemoglobinopathies, uncontrolled diabetes, acute knee
pain, history of knee surgery, serious neurologic or psy-
chological disorders, sciatica pain, history of treatment
with anticoagulants, treatment of coagulation disordets,
and corticosteroid consumption within last three months.

3.5. Sample Size

The sample size was calculated based ‘on Forogh et al.,
protocol (32).

a=0.05

£=0.20

71-[2=1.96

71-5=1.28

S;=15

S, =163

d=125

=33

The sample size was set to 36 patients for each group,
expecting 10% drupouts.

6aRandomizations

Using quadruple block, patients were assigned to one
of the two groups of PRP intra-articular injection (P group)
and intra-articular injection of triamcinolone (T group).
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3.7. Interventions

In the P group, to prepare PRP under sterile conditions,
a 50-mL of blood was taken from an antecubital vein and
placed in the centrifuge kit (standard kit) containing€it-
rate phosphate dextrose (CPDA). Blood was centrifuged in
standard kit at 1200 rpm for 15 minutes. Then, the sed-
iment (red blood cells) was placed in the fifst'bag, and
the supernatant (plasma) in the second bag. It was cen-
trifuged again at 2700 rpm for six min@tes. After extrac-
tion of free platelet plasma, 5 mL of(platelet-richgplasma
was injected into the kneegoint. This procedure was per-
formed once a month for three consecutive, months. In
the current study, the standarddkit of Noavaran Salamat
Arzhang company, Iran and a‘centrifuge device of Sahand
Azma Tajhiz company, Iran wereused. Before the onset of
study, the analysis,of platelet counts on complete blood
and PRP of fivethealthy subjects were conducted to con-
firm the quality of the PRP prepared based on the using
method. Using this method, 4- to 6-fold increase in platelet
count‘was obtainediFor intra-articular injection of corti-
costeroids; in Tgroup, 40 mg of triamcinolone (EXIR Phar-
faceutical company, Iran) was injected into the patient’s
knee eachimonth. To perform injections, the patient was
placed in the supine position. Under sterile conditions
and after putting the linear probe (6 - 12 MHz) at the top
of the patella, a sono-visible needle gauge 21 (Pajunk Com-
pany, USA) was entered from superolateral quadrant of the
patella and directed with in-plane technique under ultra-
sound guidance into the knee joint space. Then, the pro-
vided solution was injected into the knee. This monthly in-
jection was performed for three times.

Inboth groups, after injection for through distribution
in joint cavities, the anesthesiologist performed 10 passive
knee flexion and extension movements. The patients then
rested in the supine position for 10 minutes before dis-
charge. In case of any complication, patients were moni-
tored and discharged after full recovery.

Patients were advised to refrain from weight-bearing
on the injected knee 24 - 48 hours after injection. To
relieve the pain, patients were advised to use cold com-
presses (three to four times daily each 10 - 15 minutes),
and take acetaminophen (500 mg every eight hours). If
the pain was not controlled, acetaminophen could be used
every six hours. Patients should avoid nonsteroidal anti-
inflammatory drugs (NSAIDs), steroids, and drugs affect-
ing platelet count and function. Patients were advised to
continue activities with mild to moderate intensity and
gradually increase their activities based on personal toler-
ance.
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3.8. Outcomes Measurement

The intensity of pain and knee function were evaluated
based on visual analogue scale (VAS), and knee injury and
OA outcome score (KOOS) before onset of treatment, once a
month for three consecutive months, and six months after
initiation of treatment. In VAS, zero represents pain relief
and 10 score indicates the highest intensity.

The KOOS is a 42-item, self-reporting questionnaire. It
has five subscales including symptoms (seven items), pain
(nine items), activities of daily living (ADL) (17 items), sport
and recreation function (five items), and QoL (four items).

It is scored based on a five-option Likert scale from 0
to 4. Zero indicates the appropriate score and 4 the worst
score. Total scores range O to 100 in which 0 shows se-
vere knee impairment and 100 indicates no problem. The
higher total score shows lower disability. Reliability and va-
lidity of the Persian version of the questionnaire were con-
firmed by Salavati et al. (36).

The questionnaire was completed for all the patients
by a physician who was blind to the type of treatment.
Patients were asked to report any complications includ-
ing pain, swelling, infection, and hematoma during a six-
month follow-up.

3.9. Statistical Analysis

Normality of quantitative data was assessed bysthe
Shapiro-Wilk test. Data were expressed by des€riptive
statistics (as mean =+ standard deviation); quantitative
data were analyzed by independent test andrepeated mea-
sures with SPSS software version 17. P valué < 0.05was con-
sidered the level of significance and 95% 'confidence inter-
val (CI) was noted.

4. Results

The study subjectswere selectedfrom 123 patients with
knee pain. Of these, 44 patients did not meet the inclusion
criteria and seven patients were not interested to partici-
pate. The remaining patients were included in the study
and allocated to eachPand T groups. Three patients from
the P group and two patients from the T group were ex-
cluded from,the study. In the P group, one patient was ex-
cluded due todistal femur fracture and orthopedic surgery
caused\by car crash three weeks after the first injection,
another patient was also excluded due to migration two
months after starting the treatment, and one patient did
not respond to fill the questionnaire after the follow-up
period. In the T group, two patients were excluded from
the study since they did not cooperate for completing the
questionnaires at three and six months follow-ups, and fi-
nally, 33 and 34 patients were assigned to P and T groups,
respectively (Figure 1).

Table 1. Demographic Characteristics of the Patients

Variables GroupT Group P P Value
Gender male/female 7[27 5/28 0.56
Age,y 58.55 1= 8.79 59.09 & 7.79 0.794
BMI, kg/m’ 27.78 £3.29 28.4+£278 0.414
OA score, grade 2[3 11/23 9/24 0.65
Table 2. The mean pain intensity based on VAS in the study gfoups
Time Group T Group P PValue
To 712 +1.29 736 1 0:92 0.385
T1 5421122 4.9 £1.04 0.071
T2 4.72 £ 1.09 4,06 1.04 0.011
3 424661 3.69 1 0.88 0.022
T6 4.81+14 3.45+0.86 0.0001
P value intergroup 0.0001 0.0001
P value intragroup 0.0001

Inthe currentstudy, there was no significant difference
between the groups regarding demographic characteris-
tics ihcluding age, gender, body mass index (BMI), and de-
greeof OA(Table 1).

Patients’ pain was assessed based on VAS and test re-
sults showed a significant difference between the groups,
except for baseline measures and one month after the
treatment. Pain intensity in the P group was significantly
lower than that of the T group. In the P group, the mean of
baseline VAS was 7.36 & 0.92 vs. 7.12 £ 1.29 in the T group.
After six months, it was diminished to 3.45 + 0.86 and 4.81
= 1.4, respectively (P = 0.0001). Using repeated measures
test, a significant difference in the mean intensity of pain
was observed between the intervals in each group as well
as two groups (P=0.0001) (Table 2).

The parameters of KOOS including pain relief, symp-
toms relief, ADL, QOL, and sport were evaluated in two
groups. Assessing the mean of KOOS parameters including
pain relief, symptoms relief, and ADL, showed that except
for baseline and one month after treatment, there was a
significant difference between the groups. Hence, the level
of pain reduction and symptoms relief, as well as increased
ADL in the P group was significantly higher than T group
(P < 0.05). Comparison of the mean QoL and sport param-
eters in KOOS scale showed no significant differences be-
tween the groups except for three and six months post-
treatment parameters (Table 3). Repeated measurement
indicated a significant difference in the mean scores of
KOOS parameters between the intervals in each group, as
well as the two groups (P =0.0001).

No major complications related to the injections were
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Assessed for eligibility (n =123)

Excluded (51)
3
v ”| eNot meeting inclusion criteria (n = 44)
eDecline to participate (n=7)
Randomized P P
(n=72)
A4 . Y
Allocation
Allocated to receive PRP Allocated to recei o
(n=36)
Follow-up
Lost to follow up (n=3)
« Accident and distal femur fracture and referral for
orthopedic Surgery (n=1)
e Migration (n=1)
« Unwilling to complete the questionnaire
Analysis
Analyzed Analyzed
(n=33) (n=34)
Figure 1. Consort form of the study
Table 3. Comparison of the Groups Regarding Changes in KOOS Pa
Pain Relief ADL QoL Sport
To 0.176 0.54 0.437 0.54
Group P 3526 + 8.9 40.5 £ 716 18.56 =+ 15.02 1424 £7.71
Group T 38.97 + 12.89 4152+ 63 215 £ 151 15.44 £ 819
his 0324 0.731 0.582
Group P 5214 916 52.09 & 6.22 2613 £ 1194 20.6 + 634
GroupT 50.16 £ 12.9 50.84 + 12.95 50.56 %+ 638 25 +14.83 19.7 £ 6.95
T2 0.021 0.0001 0.191 0.115
Group P 6158 & 9.65 59.3 £ 5.26 3162 £ 1136 26.51 % 6.05
GroupT 55.56 == 11.09 53.54 & 6.93 27.57 + 1359 2411 £ 6.21
Rk} 0.0001 0.0001 0.023 0.0001
Group P 67.74 £ 7.54 62.47 + 6.74 34.84 £1036 3136 £ 5.62
5934 £ 10.62 54.45 & 6.72 28.49 £ 11.93 24.55 £ 5.95
0.0001 0.0001 0.0001 0.0001 0.0001
7034 671 65.99 + 678 3636 £ 93 33.03 1 6.48
54.65 £ 112 5525 1 8.58 47.44 £ 6.84 261 1+ 11.66 19.41 £ 5.87
during the treatment and follow-up period. The 5. Discussion
mmonly observed complication was mild to mod-
erate pain in the injection site, not considered as a serious The current study mentioned the effectiveness of both
complication. intra-articular injections of PRP and corticosteroid, but pa-

tients receiving PRP had a greater and prolonged improve-
ment in pain severity and physical function than those re-
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ceiving corticosteroids.

The evaluation of patients in the current study was
based on VAS and KOOS. VAS only measures the severity of
pain, while the KOOS is a simple self-administered instru-
ment that evaluates patients short- and long-term term
symptoms and functions.

The current study showed that both intra-articular cor-
ticosteroid and PRP had beneficial effects on reducing the
pain based on VAS. In both groups, the pain decreased un-
til the third month. While the reduction of pain in the
P group prolonged for six months; in T group, the pain
increased in the sixth month compared with that of the
third month. However, still the pain level was significantly
lower than the baseline, which suggested the effectiveness
of both methods to control the symptoms in the patients.
Hassan et al,, (37) evaluated the efficacy of the PRP method
to control symptoms in patients with OA; patients under-
went six intra-articular PRP injections at the intervals of
one month. Similar to the current study, the improvement
of symptoms was observed at the end of the sixth month
compared with the baseline values.

In a study by Kilincoglu et al., (38) patients received
PRP and hyaluronic acid through injection once a week
for three consecutive weeks. Patients’ pain was assessed
three and six months after injections. In their study, sim-
ilar to the current study, patients’ pain in both greups
decreased up to six months. However, in the PRP group
of their study, the pain, based on VAS, at the end of the
sixth month was lower than that of the currentstudysThe
difference could be attributed to the difference in injec-
tion intervals (monthly versus weekly), the centrifugation
method, and more importantly, thelower grades.of OA in
their study participants (gradesd- 2) compared to those of
the patients in the current study (grades: - 3).

In a study on the effect of intta-articular corticosteroid
and hyaluronic acid ofi the treatment of knee OA, the ef-
fect of corticosteroid on pain‘reduction in a short period
was greater than that,of the hyaluronic acid, while the
long-term effécts of hyaluronicacid were greater than that
of the corticosteroids{(19). Forough et al., (32) compared
intra-articular corticosteroid and PRP, similar to the cur-
rentstudy, and observed a significant difference regarding
thesix-month reduction of pain between the two groups;
therefore, pain reduction in the PRP group was signifi-
cantly higher than that of the corticosteroid group. In
the current study, the degree of pain reduction was sig-
nificantly greater in the PRP group than the corticosteroid
group in the study by Forogh et al. This difference might be
attributed to the more frequent corticosteroid injections
in the current study (three times with one month intervals
(in contrast to one time in their study. Joshi Jubert et al.,
(33) compared corticosteroid and PRP; despite the reduc-

tion of pain in both groups, there was no significant differ-
ence between the groups. This difference might be noted
regarding the higher degree of OA in their study (grades 4
-3) compared with the current study.

To assess outcomes based on KOOS, the improvemeft
of all parameters of this criterion was observed in thestwo
groups at post-treatment time points, which indicated the
effectiveness of both methods to treat knee OA. Although,
there was no significant difference betweensthe groups in
the first and second months regarding the improvement
of parameters, improved parameters were noted more
from the second and third months to the sixth month in
the P group than the T grouprand‘indicated a more effec-
tive PRP treatment than corticosteroid.

In a systematicteview performed to evaluate the effect
of PRPinjections on the knee OA, six studies were analyzed,
and the results showed that PRP compared with placebo
and hyalurenic acid in symptomatic OA patients could bet-
ter improve symptoms for 12 months. From the six studied
investigations, five studies compared PRP with hyaluronic
acid, one'study compared PRP with saline (placebo), and
nogstudy. compared PRP with corticosteroids (38). Say et
al., (39)«compared one PRP injection with three injections
of \hyaluronic acid, and reported a clinical improvement
in“both groups, although the PRP group showed better
results. However, in a study by Filardo et al. (30), pa-
tients received three injections of PRP and intra-articular
hyaluronic acid at three-week intervals. Patients were eval-
uated by the KOOS criteria at baseline as well as 2-, 6-, and
12-month follow-ups. Based on the results, there was no sig-
nificant difference in the parameters of KOOS between the
groups at all the times. The difference between the results
of astudybyFilardo and those of previous studies might be
attributed to freezing PRP after centrifugation; since freez-
ing the PRP solution causes a change in the morphology
of cells, decreases platelets function, and reduces the effec-
tiveness of injected PRP.

In a study by Raynauld et al. (40), patients received
intra-articular triamcinolone or saline every three months
for two years. In a two-year follow-up, the symptoms of pa-
tients and the parameters of the WOMAC score included
pain, stiffness, and physical function improved in the cor-
ticosteroid group compared with the placebo group with-
out major complications. The results of their study sup-
ported the safety of long-term intra-articular steroids in-
jection in patients with symptomatic knee OA.In a study by
Forogh etal., (32), intra-articular injections of PRP resulted
in prolonged pain relief, as well as improved LDAs and QoL
compared with those of corticosteroids. In their study,
there was a significant difference between the groups re-
garding the KOOS score parameters, except the sport pa-
rameter. The results were similar to those of the current
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study. However in the current study, in terms of sport pa-
rameter, at three and six months after treatment, PRP pro-
vided better statistical results, which might be attributed
to more frequent injections of PRP in the present study.

Joshi Jubert et al., (33) showed that the effect of intra-
articular PRP in elderly patients with advanced knee OA
was equivalent to those of intra-articular corticosteroid in-
jection. In addition to the number of injections that might
cause a difference in the current study, the age, gender,
weight, and grade of the disease also might affect the out-
come of the study. Female gender, age increase, higher OA
grade, and higher BMI score are the risk factors for symp-
tomatic knee OA. According to Kon et al. (27), the high-
est PRP efficacy was observed in young male patients with
lower BMI scores and lower OA grades. In a study by Jubert
et al, patients with older ages (mean 67 years), higher BMI
value (31 kg/m?), and higher grades of OA (3 or 4) were eval-
uated, which could justify the lower effectiveness of PRP in
their study. But in the present study, the age of patients
(less than 60 years), BMI < 30 kg/m?, and OA grade of KL
2 -3 could affect the outcome of the study and justify the
better treatment outcomes for PRP.

Local complications were the most common side ef-
fects reported by the patients. Minor complications such
as moderate pain, swelling, and mild sort effusion were oc-
curred due to repeated intra-articular injections (41, 42).

The occurrence of allergic reaction is possible, but rare.
The most dangerous complication is an intra-articular in-
fection, which could be prevented by consideringthe asep-
tic conditions. In different studies, the most common com-
plication was arthralgia, which could be mild to moder-
ate and resolved within a few days (43, 44)."In, the cur-
rent study, the most common complaint,was pain‘in the
injection site, which recovered4n a few'days. None of
the current study patients reportedimajor complications
(hematoma, infection).

5.1. Strengths

Several studigsare conducted'on the efficacy and safety
of these two methods in comparison with other therapies
so far; but to the'author’s/best knowledge, only two stud-
ies in the'world,compared the effectiveness of these two
methods in the treatment of knee OA. In these two studies,
asingle injection of intra-articular drugs was used and con-
tradictory results were noted. But, the current study used
multiple injections of corticosteroids and intra-articular
PRP (three injections versus single injection in the previ-
ous«two studies), and the evaluation times of patients in
the current study (T0, T1, T2, T3, T6) were more than those
of the previous ones, which showed changes in symptoms
and the patients’ responses to treatment. These could be
considered as the strength of the current study.
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5.2. Weakness

One weakness of the current study was the duration of
the assessment. In the current study, clinicians indicated
six months as the duration of investigation and could not
evaluate the duration of response to treatment in patients.
Also, the six-month-assessment was not enough to evalu®
ate the chronic conditions such as knee OA. The lagk of
joint ultrasound or magnetic resonance imaging (MRI) to
assess the thickness of articular cartilage beforeland aftex
treatment was another weakness of the study. Altheugh,
some previous studies suggested the safety of long-term
use of intra-articular corticosteroid without adversecom-
plications, some studies reportedicorticosteroid degener-
ative effects in joint and.cartilage (45). Therefore, it seems
that the use of an imaging method to evaluate joints is
mandatory.

5.3. Study Limitation

One of the limitations of the study was the inability to
perform a double-blindystudy, since in order to blind pa-
tients in the Tigroup, researchers had to take blood, which
was notethical. Althotugh patients were aware of their own
therapeuticapproach, the physician that evaluated the pa-
tients was not,

5.4. Gonclusion

Results of the current study showed that three intra-
articular injections of corticosteroids and PRP reduced
joint pain and improved joint function. However, PRP in-
jections were more effective and prolonged than corticos-
teroid therapy in terms of reducing pain and improving
the outcomes. Up to three months, both treatments re-
duced pain and improved physical function. From the
third month, the effects of PRP on painrelief and outcomes
persisted, but in the corticosteroid group, these effects di-
minished. However, patients had better conditions in both
groups at the end of the sixth month compared with the
baseline status.
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