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Dan bai

» Thoai hda khdp géi
* Vai tro sinh hoc ctia PRP trong THK goi
» Vai tro |dm sang cta PRP trong THK géi

* Cap nhéat Phac dd diéu tri va cac déng

thuan lam sang

» Hudng ap dung PRP trong THK gdi
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Chan doan va phan dé THK gdi i

---------

Kellgren-Lawrence (KL) grading scale

Knee: Clinical and Radiographic®

1. Knee pain for most days of prior month
2. Osteophytes at joint margins

3. Synovial fluid typical of osteoarthritis
4. Age>40yr

b. Morning stiffness lasting <30 min

H H hin ind i Grade 1 Grade 2 Grade 3 Grade 4
6. Crepitus with active joint motion
CLASSIFICATION Normal Doubtful Mild Moderate Severe
Chan doan THK géi khi: Minute Definite Joint space
1+2hodcl+3+5hoicl+4+5+6 ey | TIELE eI |
American College of Rheumatology Radiologic and Source: http://www.adamondemand.com/clinical-management-of-osteoarthritis/

Clinical Criteria for Osteoarthritis

Co ché bénh THK gbi D1

[CLOE STy
VAN HANH

( Biomechanical factors ‘
Tropic factors:
. - TGF-B Hypometabalic,
L Genetic Extrinsic ‘ s IGF catabolic environment

= CTGF

1

) Future?
[ Altered metabolism ] INOS inhibitors | il
= ; - TIMP
. ; IL-1 antagonists :
Synavium | Cartilage BonaJ ‘ [l + o-2-macroglobulin
l yn 9 . MMP inhibitors /| |1 4
? ( Anabolic
* * Mesenchymal stem cell 7 anti-catabolic
i " recruitment and y ] environment
\_| infiammation | Structural differentiation: 1 BELE
( | - dam - SDF-1-CXCR4
Pain | fae - PDGF
J’ Antiogenic modulators:
Loss of function + VEG-F
= HGF
[ « TGF-B
ACETA, NSAIDs, e Hypermetabolic,
Intra-articular steroids . ANG-1 proangiog environment
Viscosupplementation
Kelley 2020 el
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)

-3 . £, Non-operative treatment options for knee OA e
bieu tri THK goi TR

Pidu tri
khong
thudc
Non = pharmacological options | [ Pharmacological options
Diéu tri
ngoai khoa i
o Life style modification: { goidtioss Oral & topical drugs: [+ Paracetamol
g + NSAIDS
Physical therapy: * strength training - analgesic |+ Opioids
« physiotherapy * Antidepressants
* Capsaicin

Biomechanical Interventigns: {' Bracing

* footorthoses -supplamemts [* Chendroitin

Piéu trj ndi
Gait retraining
khoa

) * Corticosteroids
Self-management education programmes t articular iniactions: | * VIECOsUpplementatio
) i + ACP or PRP
Psychological Therapiss \ + Stem Cell Thera
Parker DA, et al. JISAKOS 2018;3:274-281. O'Connell, B., Wrage, N. M., & Wilson, S. L (20197, TRE U3¢ of PRP injections
doi:10. 1136,fji5ak05-2[]16-0[]00‘94 in the management of knee ostecarthritis. Cell and Tissue Research.

Osteoarthritis pain — where
does it come from?

Intra-articular
Extra-articular
Intraosseus
Neuropathic
Referred

Some or all of the above
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PRP

* PRP (Platelet-rich plasma): huyét twong giau tiéu cau (YT tang trudng,
YT sinh hoc khac, mot sé té bao khac).

e Trich tl* mau toan phan tw than.

Blood Collection  Platelet Administer PRP * Pure PRP
- 30-80ml of blood separation .
coll_ectedofrom « Blood is LR-PRP
Fatient centrifuged « LP_PRP

inflammation

Platelet Rich Fibrin

CO’'Connell, B., Wragg, N. M., & Wilson, 5. L. (2019). The use of PRP
injections in the management of knee osteoarthritis. Cell and Tissue

PRP cellular contaminants r [QED\’] b’

VAN HANH

* Red blood cells (RBC): heme toxicity, free radicals, delay healing O
» PRP should be free of RBC!

* White blood cells (WBC):

- Granulocytes (Neutrophils) (65%)

Acute inflammation, protease damages to surrounding healthy ‘)
tissues. Delay healing. Not desired in non-infected tissues.

» Neutrophils are not desired in PRP!

- Lymphocytes (30%) and Monocytes (5%): Support the healing

i process
llustration source ¥

ittp:fen. wikipedia org/wkifWhite_bicad_cel
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PRP and tissue regeneration regenlab-s:
* PRP mimics the normal healing process that occurs when a tissue is wounded
(blood clot)
2 3
Release of growth Cellular
factors and s migration
chemoattractants - f

Cellular

1 wproliferation

Platelets
entrapped in the
fibrin clot

Cellular o
differenciation %

TISSUE TISSUE
| REGENERATION REMODELLING

Platelets [:@::I e

BENH VIEH DA, KHOA
VAN HANH

More than simple cell fragments !

» Alive and functional entities

= Can survive to extreme conditions

= Clotting mediators,

= Growth Factors (GF)

* many other molecules (>300)

GF released in a orchestrated@
esponse to local signals

= Can synthesize new GF (stock of mRNA)
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Plasma

BENH VIEN DA KHOA
VAN HANH

- Tissue hydration

- cell nutrients, vitamins, hormones, electrolytes
and growth factors (IGF, HGF)

- Contains proteins (albumins, globulins, clotting
factors, fibrinogen)

Fibrinogen, converted in fibrin scaffold for new
tissue synthesis

PRP and tissue regeneration £

BENH VIEM DA KHOA
VAN HANH

« Platelets give the instructions to the cells

« Plasma brings the elements to nourish the cells and for
new tissue production

» Both components of PRP play a crucial role !
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Name [manufaciurer, Approval System Circuit Precedure  Activator Composition Indications

countryl PEF/WEC/RBC

Peak Foa A C 55 = B fh-5% WBCs/ Mix with bone graft

IDepuy, Usa) [1/3] RBC=

PRGF-Enderet FDA; CE M Cc 55 CaCl, 2-3% Dral surgery, dermatology,

B, Spain] cosmetic, wound healing,
ephthalmology, OA, orthopedics

Pure PRP Il FDaA; CE ] C oS A H-18%f 1-T% Orthopedics, surgeries

|[Emcyte, USA) monocytes/no RECs

Regenexx-SCP FDA M C 515 20-405¢ low WBCs/ Drthopedics, sports med., pain

lRegenex, usAl low RBCs

RegenKit FDA: CE M s5C 55 -fCa gluconate| 1-2x/1.5x108 Orthopedics, 04

IRegenLab, Switzerland] WECs/no REC:

Res-Q &0 PRP FDA SA C 55 = Equivalent to Pure Mix with bone graft,

IThermoGenesis, USA] PRPII cardiovascular

Selphyl FDa: CE M 5C S5 CaCl, 1-2% Direct injection; Mix with bong

|Cascade Medical, Usal grafts

SmartPReP2 FD&; CE SA sC os - 4-B3[3-4% Orthopadics

IHarvest/Terume, Japan] WBCs/1x RBCs

TropeCells FDA; CE M 0 55 4-5x/ no WBCs/no Orthopedics, wound healing,

|Estar Medical, Israel) RBCs dentistry, ophthalmology.

&, auternatic; ACP, Autalogaus Conditicned Plasma; C, closed; CE, Evropean Union CE mark; DS, double spin; F, filtration; FOA, United States Food and Drug Administration; GPS,
Gravilalional Platelet Separation System: M, manual; NR, not reported: O, open: 0A, ostesartbrilis: PEF, platelet enrichment factor [[platelets in PRPI/platelets in whole blood)]:
PRP, platelst=rich plasma; RBC, red blood cell; 5A, semi=automnatic: 5C, semi=closed; 55, single spin; WBC, white blood cell

Gato-Calvo, L., 2t (2019). Platelet-rich plasma in ostecarthritis treatment: review of current evidence. Therapeutic Advances in Chronic Disease, 10, 204062231982556

Simple Procedure o
BENH VIEN DA KHOA
VAN HANH
1- 8 ml Blood draw | 3 /0"’
2- 9 min centrifugation f + o e | 2 )
- +
at1500x g . y . - /
3- PRP ready to use A | W || ¢
All steps done in SH ) iel A

closed circuit

- FCF 16009

4.5 ml A-PRP

| Specific separating gel
| Red & white blood cell pellet
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Platelet Re-suspension .

DN VEM DA KHOA,

VAN HANH

Before re-suspension After re-suspension

PRP
Plasma

Platelet pellet

Drawbacks of standard plasma devices ]
VAN HANH

No physical separation -> operator dependant, require dexterity
Open manipulations -> infectious risks Work under laminar flow required in Spain for open system like BTl Endoret

When anticoagulant is manually added -> infectious and dosage error risks

ACD-A anticoagulant -> non physiological, acidic pH and hyperosmalar dextrose -> pain
When blood is taken with a syringe -> platelet activation, hemolysis

Either the larger platelets are not collected -> lower growth factor content

Or some of the buffy coat is collected -> highly contaminated PRP
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PRP for OA Joints

* Similar for all synovial joints (e.g. Knee, Hip, Ankle)

* Goal:
* Improve pain/function
* “hold the line”
* Not a cure

* Intra-articular. Leucocyte Poor PRP 2 to 3 doses
* KIV combine with HA
* Extra-articular source of pain?

PRP injection for early/mid stage OA Knee...
supported by

* Over 40 Meta-analysis — mostly
favourable

* GRIP Consensus (2020)
* ESSKA —Orbit Consensus (2022)

ESSKA ORBIT Consensus
ce [ ljectable orthobiolo fil
l' e treatment of knee os lr:;::"'lh' tis

Part 1: blood-derived products (alias PRP)

Chairpersans; Laura ds

T6I UU HOA TRONG CHAN BOAN VA QUAN LY CAC BENH NOI CO XUONG KHOP




HOI NGHI THUONG NIEN NAM 2024
LIEN CHI HOI BENH TU MIEN CO XUGNG KHOP TP.HO CHIi MINH

Meta-Analysis  » Am J Sports Med. 2022 Sep;50(11):3140-3148,

doi: 10.1177/03635465211029659. Epub 2021 Aug 17.

Relative Efficacy of Intra-articular Injections in the
Treatment of Knee Osteoarthritis: A Systematic
Review and Network Meta-analysis

Harsh Singh ', Derrick M Knapik 7, Evan M Polce 1, Carlo K Eikani ', Amanda H Bjornstad 7,

Safa Gursoy 1; Allison K Perry 1_. Jennifer C Westrick ', Adam B Yanke 1, Nikhil N Verma 1,
Brian J Cole !, Jorge A Chahla !

PRP yielded improved outcomes vs. PRGF, HA, CS,
placebo at a minimum 6 month follow-up

Meta-Analysis by Riboh et al
Leucocyte poor PRP (LP-PRP) vs Leucocyte Rich
PRP (LR-PRP) for Knee OA

* Compared six level 1 and three level 2
trials (1055 patients) involving PRP for
Knee OAZ.

* LP-PRP significantly improved functional
outcomes compared to controls whereas
such a difference was not seen between
LR-PRP and controls.
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PRP as an IA Injection

* Accurate intra-articular placement of needle IS crucial

* Intra-synovial/fat or extra-capsular injections :
* more painful.. “adverse reaction”
* Platelets may activate in wrong location

* Intra-articular injections of the knee accurate in 71t0 93 %
depending on approach (jackson DW et al, 2002)
* more difficult in the osteoarthritic knee, as low as 56% accuracy
(Toda Y et al, 2008)

* Lateral patellar and lateral suprapatellar shown to be the
most accurate for general use in the knee

* Ultrasound guidance improves accuracy

BEMH YIEN Bk BHIA

15X LP-PRPvs 47 XLR-PRP | I@ )

VAN HANH

1.5X leucocyte poor PRP (LP-PRP) is as efficient as 4.7X leucocyte rich PRP (LR-PRP) for intra-articular injections in patients
with knee osteoarthritis, with less adverse reactions (Filardo G. et al. 2012)

IKDC score
1.5X LP-PRP 4.TX LR-PRP

mean and 95% Cl of the mean

Both treatment groups presented a statistically significant and similar improvement in all the scares evaluated at all the follow-up times.
However, 4.7X LR-PRP injections produced more pain and swelling reaction with respect to that produced by 1.5X LP-PRP
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Orthopedic use of PRP 2

BENH VIEN BA KHOA
Evolution of the interest for PRP in the scientific literature VAN HANH
250 120
100 100 -
E 150 ——hone E 5 /j —tendan
§ E 60 —cartilage
4 100 =
E 2 40 ——muscle

[=]
[=]

T ™ T

@ m momoa o ooomow oW & = oMM g o
SEE8REERESR S2E2EEE8¢E &8
r oo NN

Search in PubMed, publications in English up to end of 2015.
Key words: «Platelet rich» and «bone», «tendon », « ligament », « muscle » or « cartilage »

RCT’s and Meta-analysis favours PRP+HA over
PRP or HA alone i J

2018 International Journal of
Research Article Clinical Rheumatology [ H A] 2
¢ o

The new treatment approach in knee
osteoarthritis: Efficacy of cellular
matrix combination of platelet rich
plasma with hyaluronic acid versus two
different types of hyaluronic acid (HA) [Blood]

Ostecarthritls pathogenesis is a complex process asscciated with decreased ability to regenerate Branko Barac”, Nemanja

cartilage mainly due to lack of physiological vascularization. One of the mest commaonly affected joints Damjancv & Ana Zekovic

is the knee Iratituite b Rhmurraabr gy, Biel grackn.
' Sertiis

Purpose: The aim of this study was to compare the efficacy of intra-articular (1) injections of “Auther farcarmspendance:

platelet rich plasma (PRP) combined with byaluronic acid (HA] prepared with the Cellular Matrix devige  barsckranbolegmail cam
versus I8 injections with two different types of hyaluronic acid for treatment of knee estecarthitis.

Aw et al, 2021, ] Exp Ortho.: Meta-analysis: PRP+HA vs. PRP alone
Karasavvidis et al 2020, Arthroscopy: Meta-analysis PRP+HA vs. HA alone
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Seleem, M A et al | Intra-Articular Injections of Plaseles-Rich Plasma Combined with Hyaluranic Acid Versus Hyaluronic Acid Alone in Treatment of Knes Ostecarthritis. ejpme, 201 4(4) p 608615

The study involved 100 symptomatic patients with knee cartilage degenerative
lesions (Kellgren Lawrence scale grade 0 to lll). 50 patients, who had previously
unsatisfactory clinical response to HA alone, were treated with |A injections of
autologous CM-PRP-HA combination that was repeated 3 times with 3-week
interval, while the other 50 patients were treated with |A HA injections.

12 month
Pain HA CM -PRP-HA ey
Basal vs 2 mon Basal vs 2 mon Easal vs Basal
Basal t-value: 13.7 t-value: 16.8 t-value: 0.5
F < 0.0001 F < 0.0001 F = 0.6307
Basal vs E mon Basd vs 6 mon 2monvs 2 mon
2 mon t-value: 10.9 t-value: 14.5 t-value: 16.5
P < 0.0001 P < 0.0001 P = 0.0001
Basal vs 12 mon Basal vs 12 mon 6manvs 6 mon
& mon t-value: 5.4 t-value: 12.1 t-walue: 5.96
F < 0,0001 P =00001 | F=0000 |
2 monwvsl? mon 2 mon vs 12 maon 12 mon vs 12 mon
12 mon t-value: 9.99 t-value: 5.9 t-value: 4.4
P < 0.0001 P < 0.0001 P < 0.0001
Renevier JL, Mare JF. Etude Pilote &'un medical intra

Both A-PRP and HA have been extensively
used to improve lubrication, modulate
inflammation and modify the joint catabolic
micro-environment, aiming not only for
reducing clinical symptoms, but also
interfere with OA progression.

e innovant dans a prise en charge de la gonarthrose symptomatique fémoro-tibiale
grade |-l radiclogique agrés echec d'un AH. Revues du Rhumatisme 2014814702

CELLULAR MATRIX#:

A French multicentre prospective study, with patients suffering from knee joint
QA, shows that 3 injections of 2ml of A-PRP + 2ml of non-cross-linked HA
(CellularMatrix) represent a new medical alternative to knee surgery after failure
of HA alone.

Number of patients: 71

- Average age: 63 (low of 40yrs and high of 84yrs)

* Gender: 37 males (52.1%), 34 females (47.9%)

» Average BMI: 26.83 (low of 20.32 and high of 38.06)

* Kellgren and Lawrence Grading Scale: grade |l (46.5%) and grade Il (53.5%)
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Renewer I, Marc JF. Etude Pilote d'un disposizif médical intra-articulaire innavant dans Ia prise en charge de la gonarthrose symptomatique femarc<ibizle

grade Il radiclogique aprés échee d'un AH. Revus du Riwmatisme 2014514202 C E ]_ LU LAR MAT Rl X"_. .

= All patients were treated with 3 intra-articular injections of CellularMatrix given
at day 0, 2 months and 6 months.

CellularMatrix treatmeant was safe and
effective: primary efficacy criteria showed
a statistically significant decrease of the
average WOMAC Al from 5.93 at baseline
to 2.03 at 9 m follow-up.

month}

Ranavier L, Marc JF. Etude Pilote d'un dispositif medical intra-articulaire innevant dans Ia prise en charge de la gonarthrose symptomatique fémarc-tibiale

gradge - radiologigue aprés échec d'un AH. Revue du Rhumatisme 2014514202 C E ]_ L U ]_A R M AT RI X E.I .

Results:

+» 87.3% of patients were responders to treatment with
Cellular Matrix based on the OMERACT-OARSI
[ N A criteria.

» Significant decrease of WOMAC A1 score between
{ day 0 and day 270.

] N * This study demonstrated that 3 injections
CellularMatrix represent a new medical alternative to

' knee surgery in patients who do not respond to
* treatment with HA alone.

pain scone pain score pain scare pain scare

atday( at day 60 at day 130 at day £70
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Cac hudng dan diéu tri PRP [@]

W Vi

VAN naﬁlﬁ
Unconditional For

Conditional For

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Conditional Against

Unconditional Against ® @

* Céc nc dwa vao guideline can bang chirng chat lugng cao.

* Cac nc vé PRP sir dung cac kit PRP khong déng nhat (thiéu DN va tiéu chuan PRP ré

rang).
* Shared decision making: hiéu qua, tac dung phu, chi phi.

A Systemnatic Review of Current Clinical Practice Guidelines on Intra-articular Hyaluronic Acid, Corticosteroid, and Platelet-
Rich Plasma Injection for Knee Ostecarthritis. The Orthopaedic Journal of Sports Medicine, 9(8), 23259671211030272

Pong thuan chuyén gia tai Phap 2020 [@]

VAN ua“r:ﬁ'
Knee Surgery, Sports Traumatology, Arthroscopy (2021) 29:3195-3210
https://doi.org/10.1007/500167-020-06102-5

KNEE t'}

Check for
upda

Intra-articular injections of platelet-rich plasma in symptomatic knee
osteoarthritis: a consensus statement from French-speaking experts

Florent Eymard’ - Paul Ornetti? - Jérémy Maillet? - Eric Noel* - Philippe Adam® - Virginie Legré-Boyer® -

Thierry Boyer’ - Fadoua Allali® - Vincent Gremeaux?® - Jean-Frangois Kaux'? - Karine Louati'’ - Martin Lamontagne'?.
Fabrice Michel'® - Pascal Richette'* - Hervé Bard'® on behalf of the GRIP (Groupe de Recherche sur les Injections de
PRP, PRP Injection Research Group)

Received: 24 March 2020 / Accepted: 11 June 2020 / Published online: 24 June 2020
© The Author(s) 2020, corrected publication 2020
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ERH VR O RO

VAN HANH

Chidinh tiém PRP khdp gbi

Distribution
Recommendations for action Expert opinion Median Level of
43 46 27 evidence
Intra-articular injections of PRI are an effective symptomatic treatment Appropriate with 8 14 1A
for early to moderate knee osteoarthritis, relative agreement
Intra-articular injections of PRP may be uoseful in severe knee Appropriate with [ 2B
osteoarthritis (Kellgren and Lawrence prade [V) relative agreement
Age, weight and physical activity can influence the indication and outcome Appropriate with b 14 4
of intra-articular injections of PR in knee osteparthritis relative agreement
nees the outcome of
PRP treatment should be offered as a second line of treatment, after failure Appropriate with 9 0 5
of aral or non-pharmacological treatment for knee osteoarthritis relative agreement
’,\ ’ [CLOE STy
Khuyén cao chung i
Distribution
Recommendations for action Expert opinion Median Level of
<3 46 27  evidence
PRP treatment should not be used during a flare-up of knee osteoarthritis Appropriate with 7 0 B e 3
relative agreement
» |5 riori
Joint effusion should be systematically drained before PRP injection. Appropriate with 9 0 0 15 5

strong agreement

inee for 48 hour
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’{‘ ! ’.}‘ b . A 2 Vi s RHCA
Khuyen cao vé dac diém cua PRP Vi
Distribution
Recommendations for action Expert opinion Median Level of
<3 46 27 evidence
The characteristics of the injected PRP influence the result in knee Appropriate with 8 2 13 1
osteoarthritis relative agreement
Lencocyte-poor PRF should be preferred in knee osteoarthritis Appropriate with L 14 5
relative agreement
The volume of a PRP injection in knee osteoarthritis should be 4 to 8 ml Appropriate with 8 0 0 15 5
strong agreement
The efficacy of PRP in knee osteoarthritis depends on the number of platelets Appropriate with b 14 E|
injected relative agreement
A PRP treatment sequence in knee osteoarthritis may include 1 to 3 Appropriate with 9 0 0 15 1A
injections strong agreement
= - A = b . “ s E
Khuyén cao vé chong chi dinh va tuvong tac cua PRP ey
VAN HANH
Distribution
Recommendations for action Expert opinion Median Level of
<3 46 27  evidence
PRP should not be mixed with an anesthetic or intra-articular corticosteroid Appropriate with 9 0 1 14 5
relative agreement
Anti-inflammatory treatment should be avoided in the days before and after Appropriate with Yy ] 0 15 5
PRP treatment strong agreement
Treatment of knee osteoarthritis with PRP should be done away from an intra- Appropriate with 8 0 1 14 3
articular injection of a corticosteroid relative agreement
Recent meoplasia (malignant tumors, hematological diseases) may be a Appropriate with 7 0 6 9 5
contraindication to intra-articular PRP injections relative agreement
Antiplatelet aggregation therapy is not a contraindication to PRP injections Appropriate with 9 0 0 15 5
but may alter its efficacy by preventing platelet activation. strong agreement
The presence of radiographic chondrocalcinesis is not a contraindication to Appropriate with 8 0 0 15 3

intra-articular injections of PRP

strong agreement

T6I UU HOA TRONG CHAN BOAN VA QUAN LY CAC BENH NOI CO XUONG KHOP




HOI NGHI THUONG NIEN NAM 2024
LIEN CHI HOI BENH TU MIEN CO XUONG KHOP TP.HO CHI MINH

Quy trinh tiém PRP khdp gbi i

ERH VR O RO

VAN HANH

Trudc tiéem PRP Sau tiém PRP

Trong tiém PRP

™ ™ O

« Khong dap (rng vdi digu * Kit AAA (best) * Sau tiém: gap/dudi

. . . thy déng 10 [an, 10
tri ban dau: dt khéng * Ldy mau: 22 ml (2 Hoong o an
. . phut nghi tai tw thé
thudc, tai chd, NSAIDs. gdi), 11 ml (1 goi) . s
nam nglra. Chudm

* K-L:d6 2,3 (4) + Hé théng quay li tdm, lanh ().

» Ngung thudc NSAIDs, rut PRP 16p trén cung » Nghi ngoi gdi 48g
corticoid trwdic tiém 1 (#10- 15 phut). « Ngwng thudc NSAIDs,
tuan. « Tiém PRP cho mai corticoid uding va 1A

« B khéing c6 flare up, hit g6i dudi huéng dan sautiem 1 tuan.

. » Ldp lai [an 2 sau it
dich trwdc tiém, khéng sleuam. . . .
nhat 2 tuan: 2 tuan, 3
tiém GC IA tréc do * Khéng tron chung vai tu3n, 4 tuan.
thudc géy té hodc GC
- 4 . J N /

Still pain after Intra-articular PRP?

T6I UU HOA TRONG CHAN BOAN VA QUAN LY CAC BENH NOI CO XUONG KHOP
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