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PLATELET RICH PLASMA (PRP) DEFINITION AND
FORMULATION

PLATELET RICH PLASMA

PRP is an autologous sampling of a patient’s blood, which is
centrifuged down to separate the plasma, which is rich in

platelets, WBC, RBCs, growth factors, which are important in ALPHA GRANULES
healing injuries

Alpha granules contain critical GFs, cytokines,
— chemokines, ADP, ATP, histamine, serotonin, dopamine
FORMULATION METHODS @

and additionally release antibacterial and fungicidal
proteins that protect against infection

There are different methods of formulating PRP with
variance in technique and composition



PRP FORMULATION METHODOLOGY IS NOT STANDARDIZED
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Abstract

Objective. To evaluate effectiveness, in terms of patient-reported outcome measures, of platelet-rich plasma (PRP) injections
for knee osteoarthritis compared to placebo and other intraarticular treatments. Design. PubMed, Cochrane Library,
Scopus, Embase, Web of Science, as well as the gray literature were searched on January 17, 2020. Randomized controlled
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THE NUTS AND BOLTS

Hypothesis: PRP injection could provide better results compared with other injective treatments for knee OA
Study design: meta analysis

Methods: PubMed, Cochrane Library, Scopus, Embase, Web of Science, and Grey literature

Inclusion criteria: RCTs (level 1 or 2) comparing PRP injections with other IA treatments, in any language, on

humans. Risk of bias was assessed following Cochrane guidelines and the quality of evidence was graded using the
GRADE guidelines



CHARACTERISTICS OF INCLUDED STUDIES
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POPULATION

34 randomized controlled trials

~

1403 knees in PRP groups
1426 in control groups
M/F 0.64 PRP vs M/F 0.60 control

Age 49.8-65.5yr PRP vs 46.6 to 68yr
control

-

BMI 24-31.4 PRP vs 24.1-31.1
control

INTERVENTION \

PRP vs controls
Hyaluronic acid (21 studies)
Saline (8 studies)

Steroid injections (6 studies)
Ozone (2 studies)

Prolotherapy (1 study)
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PATIENT CHARACTERISTICS OF THE INCLUDED STUDIES

Table ). Patierns Characteristics of the Ircluded Studies

—— Patients {(Knees) Induded  Patieres (Knoes) Follow-up Sex Age BMI
ype
Stvachy Conerol  PRP Control PRP Comrol PRP Control PRP Control PRP Contrad
Ahenad, 2018" HA 45 {45) 45 (45) 45 {45) 44 (44) M4, E31 IS, E30 562 + 68 568 = 7.4 267+ 16 265 = 35
Buendia-Lopez, 2015 HA 35 (35) 36 (36 33 (33 32(32) MI6, FI7 MIS FI7 S62 + 3 566 =29 149 + 03 249 “ 04
Cerza, 20124 HA 60 (60) &0 (&0h 60 (60) 60 (80) M2S, F3S M8 F32 655 * 113 662 = 106 NR NR
Cole, 2016% HA 52 (52 59 (5% 43 (4% 50 (50) M38, F21 M0, F30 559 4 104 568 = 105 274 £ 39 27 + 64
DI Maruno, 2019 HA 96 (96) 931 (93) 85 (8s) 82 (82) MS3, 32 MAT EIS 27 + 132 $IS=117 2W21=>76 268 = 43
Duyrrws, 20172 HA or 41 (41) HA 4) (40) 33 33) HA G4 34 MILFR HAMI F33 60451 HA®N3 9] 276 1 46 HA 284 * 36
orone Ozone 39 (39) Ozone 35 (35) Ozone M4, 711 Ozone 594 + §7 Orome 276 44
Elik, 2019% Salise 30 30y 30 (30 30 {30y 27 (27) MLE29 M3 F4 613 7951 €019 = 68 3037 = 45 307 =40
Fitw do, 2015% HA 9 (9¢) 96 (96) 94 (94) 89 (89) M&0, F34  MSL FI7 §332 + 132 5755~ 118 166+ 4 269 - 44
Forogh, 2016~ s 24 (24) 24 24 2323) 16 (16) M7, El7  MS.FIS 913 +703 6113 =67 289 + 29 292 = 34
de Menezes Freire, 20189 CS 25(25) 2525 25(25) 25 (25) NR NR 6415+ 802 602 =59 T6% overweght  85% overweght
Gabaka, 2019 Ozone 20 (204 20 (209 20 {20) 20 (20) ™S, FIS MAFle S36 * 46 563 = 44 NR NR
Ghai, 20194 Saline 20209 20020 20 {209 20 (20) M5 FI5 M5 FIS 498 + 94 458 « 94 NR NR
Goemedi, 2017% HA or 45(16) Sl A5(4S)  39(39)  Sanc 40 (40) M6 F23 S M0, F20 $37 + 131 $528 = 128 287 + 48 $298 =32
safne 3% HA 46 (46) 3X HA 39 (39) HAMI7, F22 HAS3S5 = 14 HA 297 =37
MontafiezHeredia, 2016 HA 28 (28) 272N 720 26 (26) MI2Z FIS M. FI7 663 + 83 615 = 86 29 =55 304 = 49
Huang, 2019™ HAor C5 40(40) HA 40 (40y 40 (40)  HA 40 (40) MIS. FIS HAMIZ F2I 45012 HASB LI 52+ 42 HA 254 = 31
CS 40 (400 CS 40 (20) CSM2LLFI9 CS543 =~ |14 CS246 = 36
Joiké pbserr, 20179 s+ 15 (35) 30 (30) 34 (39) 30 (30) MI2, F23  ME.F24 6556 * 86 68+ 72 312+ 44 310 + 42
anesthetkc
Kon 20179 Salime ETRETH) 1505 29(29) 14(14) MIB FI3 MO F6 57 (41-£8) 54 (44.67) NR NR
Lara, 2016% HA 36 (36) 36 (36) 36 (36) 36 (36) M7, F29 M3, F33 w7 W 6s 174 + 69 281 - 88
Lin, 2019+ HA or Q3N HADL 2% 30300 HA27(27) M9 F22 HAMIOFI9 6122131 HABLS =30 240+ 28 HA 263 = 30
saline Salne 27 27) Saline 26 (26) SMI0, FI7 5622 = 3. S250 = 30
Lisy 2018™ HA ERREL 313 a3y 31 (31) M20, FI0 ™Mi& FI2 $38 + 151 571 = 100 NR NR
Leuis, 201 7% HA 18 {NR) 78 (NR) I7{NR) 17 (NR) MI4.FI0D MILF1] 832 4 117 485 ~ 115 256 - 19 270 - 219
Naty, 20187 cs 16 (38) 16 (38) 133y 34(34) MS, F28 M7 F27 S00% =179 586 - 88 184 > 28 278 =31
Papaba, 20167 HA 24 (NR) 24 (NR) 23 (NR) 24 (NR) NR NR NR NR NR NR
Patel, 20137 Salne 27 {54 26152 26 (52) 23 (46) MilLLFI6 MEFIT SII 116 537 =82 163+ 132 262 =19
Paterson 2016 HA F2{12) ) 104109 9(9 M8, F3 M1 F3 439 + 137 527 =103 229119 309 = S5
Raeissadat, 20155 HA 87 (87) 737 777 62 (62) M3 F69 MIS F47 69 + 91 611 =725 182 * 46 270 + 42
Racissadat, 20077 HA 41 (41) 35 (38 36 (36) 33(33) M7, F29 M5 F27 ST x 72 $95 =75 286+ 28 278 =129
Rahimzadeh, 2015 Dextrose 21 (2)) 1 an 21420 20 (21 MIO, Fil MILFID 655 ' &6 643 = 53 286+ 18 8319
Sinchez, 2012 HA 89 (8% a7 (87 % 74 (74) M43, F46 M9, F4S s > 79 589 =82 79 +129 282 =27
Smith, 2016”7 Saline 15(15) 15{15) 15(15) 15(15) MS, FI0 MK FS 5315 + 82 466 94 295 1 69 275 - 45
Su 20018™ HA 26 (26) nay 25 (25) 30 (30) MIILFI4 MILFI8 $42 >~ 66 5313 = 64 2007 = 14 287 = 1.}
Giivend, 20187 cs 19(19) 12019 1919 17 (17) MILEI8  MLFIS 623+ 16 628 = 1.7 34107 L= 10
Vaquerizo, 20137 HA 48 (48) 48 (48 48 (48) 42 (42) Mi6. F32 ML F26 614 * 66 48 =77 307+ 136 310 = 46

Wi, 2018% Salins 20 200 0 20 20 {20) 20 (20) M5, FIS ML FI5 613 + &8 633 = 68 241 29 241 =29




OUTCOMES

PRIMARY OUTCOME

Primary outcomes measured were
patient reported outcomes based on
overall WOMAC scores at 6 months and
12 months

SECONDARY OUTCOME

Secondary outcomes were based on the
overall WOMAC scores at 1 and 3
months as well as WOMAC sub scores of
pain, stiffness, function and other
scoring scales (VAS, KOQOS, IKDC)



.ormal Knee Osteoarthritis

RESULTS




PRPVS. PLACEBO (FIGURE 2)

Compared Qutcome Follow-up No. of No.of Mean difference

Results of the meta-analysis

\

treatment trials pts [95% C.1.]
Placebo Favours PRP : Favours Placebo
WOMAC I month f 266 -6.47[-14.39, 1 45] b é ]
overall 3 months 4 153 -10.71 [-23.71, 2.29] . i : i
6 months i) 266 -12.50[-25.69,0.69) b & : ;;
12 months 3 129 -19.38 [-36.04,-2.72] & 1 "B
1 1
WOMAC T month 5 210 “1.66[-3.87, 0.53] —rr
pain 3 months 4 153 -3.03[-5.74,-0.32] I_'ﬂ
& months 5 210 -3.08[-5.51, 0.65) P
L |
WOMAC 1 month 5 210 0.55[-1.77, 0.66] ,_",_,
stiffness 3 months 4 153 -0.89[-1.26,-0.52] *:
6 months 5 210 -1.32[-2.59,-005] :
I e = T
WOMAC I month 5 210 “4A43[-1145,2.58] M. . @ Clinically significant
function 3 months 4 153 -6, 78 F16.89, 3.33) ; > : : i Sta[iS(iCﬂ“_\/ signiﬁcam
6 months 210 -8.03[-18.57,2.51] — & Not statistically significant
VAS I month 3 140 -147[-2.12,-0.82] | No difference
6 months 4 238 -1.91 [-2.71,-1.10] sl

MCID level
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HA

PRP VS. HYALURONIC ACID (FIGURE 2)

WOMAC I month 5 338 -2.62 [-347,-1.77]
overall 3 months 5 356 -4.59 [-8.91.-0.26]
6 months 10 790 -7.13 [-9.57, -4.68]
12 months 7 553 -11.34 [-14.78,-7.91]
WOMAC I month 5 325 -0.08 [-0.44,0.29]
pain 3 months 5 324 -0.86 [-2.09, 0.38]
6 months 9 702 -1.33 [-2.09, -0.56]
12 months 3] 440 =205 [-2.85.-1.25]
WOMAC 1 month - 201 008 [-0.33,0.17]
stiffness 3 months 4 200 -0.39 [-0.64, -0.15]
6 months 8 565 0,28 [-0.52,-0.03]
12 months 4] 445 .76 [-1.10,-0.41]
WOMAC I month + 228 =3.60 [-7.12,-0.08]
function 3 months 4 228 =341 [-6.17,-0.64]
6 months 8 605 =349 (-5.21.-1.77]
12 months 6 486 -8.89 [-11,87,-5.91]
VAS | month fi 345 -0.21 [-0.67,0.26]
3 months B 481 =0.17 [-0.70, 0.35]
6 months 9 596 .59 [-1.07,-0.12]
12 months [ 398 -1.21 [-1.91,-0.50]
IKDC 6 months 5 475 4,00 [-1.82, 10,00]
12 months 4 324 4.61 [-2.68, 11.90]
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Chinically significant
Statistically significant
Not statistically significant
No difference
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PRP VS. STEROIDS (FIGURE 2)

Steroids

VAS

6 months

206

=203 [-2.38,-1.67]

KOOS sympt

& months

170

10.18 [-3.37, 23.73]

KOOS pain

6 months

170

15.23 [6.10, 24 36]

KOOS ADL

& months

170

1551 [9.71,21.31]

KOOS sports

& months

170

586 [-4.77, 16.49)

Favours Steroids

KOOS (ol

& months

170

1091 |6.58, 14.94]
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ISSUES WITH THIS STUDY

/ HETEROGENEITY \ / RISK OF BIAS \
OF STUDIES
e Different indices used in compiled e 27 studies had questionable levels
studies of risk of bias due to unclear

methods to guarantee allocation
concealment

e Differences in methodology for
formulating PRP injections

* Differences in timing and frequency of * Inherent risk of self-reporting bias

PRP injections

- N /




KEY TAKEAWAYS

PRP offers benefits that can increase over time, notably at the 12 month mark, but can start as
early as 6 months

@ Data suggests that PRP injections can be effective over placebo, HA and steroid injections

Different studies use different scales (WOMAC vs VAS) and unclear methods of preparation,
frequency and timing of giving PRP makes it tough to say where the benefit is coming from



CLINICAL TAKEAWAYS
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Delayed onset of patient perceived

benefits can impact physician

counseling to patients in terms of

when to expect relief

/
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Procedure is cost-prohibitive and

not covered by most insurance
companies so it can only be
offered to select socioeconomic

populations




QUESTIONS?



