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Application

This Medical Policy only applies to the state of Louisiana.

Coverage Rationale
AcTond-Micretrachure

Autologous Cehondrocyte Ttransplantation (ACT) AutelogeusChendroeyte Transplantatieon
ACT) is proven and medically necessary for treating individuals with a—single

symptomatic full-thickness articular cartilage defectsdefeet when alili—efall the following
criteria are met:

e FEach individual Fhe—lesion is:

o Greater Individuat gager than or equal to age—-55
®0 Defeetisgreater than—2 squared centimeters em
e0 A result of bBefeet—is eausedPby-acute or repetitive trauma

e0 Single or multiple full thickness (Outerbridge Classification of grade III or IV)
Tndividual—has—defeet—3Fn—+the articular cartilage defect of the femoral condyle
(medial, lateral+ or trochlea) and/or patella

¢ Knee is stable with intact menisci and ligaments
e Normal joint space and alignment confirmed by X-ray
e No active inflammatory or other arthritis, clinically and by X-ray

e Failed non-surgical conservative management (e.g., physical therapy, braces, and/or
nonsteroidal anti-inflammatory drugs)
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ACT is unproven and not medically necessary for treating individuals with the following

indications due to insufficient evidence of efficacy
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Symptomatic focal cartilage defects {<2-4-em?}of the weight-bearing Ffemoral Ceondyles,

fermoralcondyles; tibial plateau,

Mierefraeture repair to treat full and partial thickness chondral defects of the knee is

proven and medically necessary when all—ofall the following criteria are

and patella

trochlea,

Defect has been {identified by Magnetic magnetie resonance imaging (*{MRI), arthrogram;

or arthroscopyy
Outerbridge Grade 3-4 cartilage lesions
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e Measure less than or equal to 4 square centimeters

Microfracture repair of the knee is unproven and not medically necessary with any of the
following indications:

e Misalignment of the knee

e Osteoarthritis

e Systemic immune-mediated disease, disease-induced arthritis, or cartilage disease

e Unwilling or unable to participate in post-operative physical rehabilitation program

Csteschendea Autoartt sl Mlooratt Troneplantation

Osteochondral Autograft and Allograft transplantation is proven and medically necessary
for treating individuals with cartilage defects of the knee. For medical necessity
clinical coverage criteria for Osteochondral Autograft and Allograft Transplantation,
refer to the InterQual® CP: Procedures:

e Arthroscopy or Arthroscopically Assisted Surgery, Knee
e Arthroscopy or Arthroscopically Assisted Surgery, Knee (Pediatric)
e Arthrotomy, Knee

Click here to view the InterQual® criteria.

Osteochondral Autograft and Allograft transplantation is unproven and not medically for
all other indications than those listed above.

Focal Articular Cartilace Repai

Foecal-Aarticular cartilage repair is unproven and not medically necessary for treating
individuals with any of the following due to insufficient evidence of efficacy:

S ochRond o9 ahe-AHogra Asprantation—te otherthe ohs-otherthantho

e Use of minced Minreed articular cartilage repair (whether synthetic, A allograft
or AautograftAutegraft) for treating osteochondral defects of the knee
e Use of Xenograft implantation into the articular surface of any joint

e Use of cryopreserved Cryepreserved viable Osteochondral Allograft Osteechendral-AHograft

products (e.g.,r Cartiform)

M 4

+Microfracture repair-of the knree-with-any-of the following-indications:

Allografts: Grafts of bone and cartilage harvested from a cadaver joint (may be fresh or
cryopreserved) , which is then implanted in the defect (AAOS, 2011).

Allograft: The transplant of an organ, tissue, or cells from one individual to another
individual of the same species who is not an identical twin (National Cancer Institute,

2017) .
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Allograft Discs (e.g., Cartiform, ProChondrix CR): Wafer-thin Aallografts where the bony
portion of the Aallograft is reduced. The discs contain hyaline cartilage with
chondrocytes, growth factors, and extracellular matrix proteins._ The graft is often used
in conjunction with marrow stimulation purportedly allowing the host mesenchymal stem
cells to infiltrate the graft from the underlying bone marrow after stimulation to
provide dense extracellular matrix intended to enhance biomechanical stability and
promote chondrogenesis (Hayes, 2018; updated 2021).

Autografts: Grafts of bone and cartilage harvested from either the patient’s non-weight
bearing surfaces (or surfaces that bear less weight), which is then implanted in the
defect. Autografting is typically used to repair smaller defects. Tissue transplanted
from one part of the body to another in the same individual (AAOS, 2011).

Autologous Chondrocyte Transplantation (ACT): Also referred to as autologous chondrocyte
implantation (ACI), is a form of tissue engineering that creates a graft from a patient’s
own cartilage cells to repair defects in the articular cartilage. For first-generation
ACI, the process involves removal, expansion (culture), and reimplantation of the
patient’s own chondrocytes under a piece of periosteal membrane that is excised from the
tibia of the patient and sutured over the site of knee injury. With ACT, a region of
healthy articular cartilage is identified and biopsied through arthroscopy. The tissue is
sent to a facility licensed by the U.S. Food and Drug Administration (FDA) where i+t—4s
minced—and——enzymaticattyaigested,—and—the chondrocytes are separated-—{(separated-by
filtration (Camp et al., 2014).

Focal Defect: A defect of the articular cartilage due to any inflammation, injury, or
trauma causing partial or full thickness cartilage defect in a well-defined focal area.

Femoral Condyles: Large flared prominences on the distal end of the femur, identified as
lateral and medical Ffemoral Ceondyles. They are covered with a thick layer of hyaline
cartilage and articulate with the patella and the tibia at the knee joint.

Juvenile Cartilage Allograft Tissue Implantation (e.g., DeNovo® NT Natural Tissue Graft):
A tissue based articular cartilage graft that is processed from healthy donors less than
13 years of age and greater than 6 lbs. in weight. Donors are sourced through appropriate
Organ and Tissue Procurement Organizations (OTPOs) (Hayes, 2018; updated 2021).

Matrix-Induced Autologous Chondrocyte Implantation (MACI) Procedure: MACI is a multistage
procedure using autologous cultured chondrocytes on porcine collagen membrane. The
procedure involves 2 surgeries. During an initial arthroscopic surgery, a biopsy of
healthy cartilage is obtained. The cartilage sample is then sent to a laboratory where
chondrocytes are isolated from the biopsy and expanded in vitro for a period of weeks.
After an appropriate concentration of chondrocytes has been achieved, the chondrocytes
are seeded onto a 3-dimensional matrix. Then, during a second surgical procedure (with
arthroscopic or mini-arthrotomy approach), surgeons conduct a debridement of the damaged
cartilage site and glue the seeded matrix to fill the entirety of the defect (Hayes,
2020) .

Minced Cartilage Repair: This procedure uses minced pieces of cartilage seeded over a
scaffold which allows for even distribution of the chondrocytes to expand within the

defect providing structural and mechanical protection (McCormick et al., 2008).

Microfracture: Microfracture utilizes the body's healing potential and stem cells found
in bone marrow to initiate cartilage growth. Cartilage is first debrided, and the
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calcified layer of bone is removed. Then the surgeon makes M m icrofractures
Mierofraectures (small holes) in the subchondral bone exposing the bone marrow creating a
blood clot in the chondral defect, ultimately recruiting mesenchymal stem cells that heal
the defect with a fibrocartilaginous scar (Weber, 2018).

MesaeieplastyMosaicplasty: A technique of creating an osteochondral autograft by
harvesting and transplanting multiple small cylindrical osteochondral plugs from the less
weight-bearing periphery of the patellofemoral area and inserting them into drilled
tunnels in the defective section of cartilage (International Cartilage Regeneration and
Joint Preservation Society, 2018).

Osteochondral Allograft (OCA): Involves transplantation of a piece of articular cartilage
and attached subchondral bone from a cadaver donor to a damaged region of the articular
surface of a joint. The goal of this procedure is to provide viable chondrocytes and
supporting bone that will be sufficient to maintain the cartilage matrix and thereby
relieve pain and reduce further damage to the articular surface of the joint
(International Cartilage Regeneration and Joint Preservation Society, 2018).

Osteochondral Autologous Transplant (OAT): Involves the placement of viable hyaline
cartilage grafts obtained from the individual into a cartilage defect. The grafts are
harvested from a non-weight bearing region of the joint during an open or arthroscopic
procedure and then transplanted into a cartilage defect to restore the articular surface
of the bone (AAOS, 2011).

Osteochondral Autograft Transfer System (OATS): This procedure is similar to

mosaicplasty; however, it involves the use of a larger, single plug that usually fills an
entire defect (e.g., those associated with anterior cruciate ligament (ACL) tears AAOQOS

2011) .

Outerbridge Classification of Articular Lesions by Severity: Cartilage injuries are
described and classified based on the location of injury, size of the injury, and the
depth of the injury. Grade I-II are often termed mild to moderate and grades III-IV
severe.

Xenegraft—Graftof tissue taken from o donerof one——species—and graftedintea recioient
F—erEaese et en
Grade Modified Outerbridge Classification System
0 Normal cartilage
I Softening and swelling
IT Partial-thickness defect with fissures on the surface that do not reach

subchondral bone or exceed 1.5 cm in diameter
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Grade Modified Outerbridge Classification System
IIT Fissuring to the level of subchondral bone in an area with a diameter
more than 1.5 cm
v Exposed subchondral bone head
Source: Campbell's Operative Orthopaedics, 2007

Xenograft: Graft of tissue taken from a donor of one species and grafted into a recipient
of another species.

Applicable Codes

The following list(s) of procedure and/or diagnosis codes is provided for reference
purposes only and may not be all inclusive. Listing of a code in this policy does not
imply that the service described by the code is a covered or non-covered health service.
Benefit coverage for health services is determined by the member specific benefit plan
document federal;——state;—or contractual—reguirements and applicable laws that may require
coverage for a specific service. The inclusion of a code does not imply any right to

| reimbursement or guarantee claim payment. Other Policies and Guidelines may apply.

CPT Code Description
‘ *0737T Xenograft implantation into the articular surface

27412 Autologous chondrocyte implantation, knee

27415 Osteochondral allograft, knee, open

27416 Osteochondral autograft(s), knee, open (e.g., mosaicplasty) (includes
harvesting of autograft([s])

28446 Open osteochondral autograft, talus (includes obtaining graft[s])

29866 Arthroscopy, knee, surgical; osteochondral autograft(s) (e.g.,
mosaicplasty) (includes harvesting of the autograft[s])

29867 Arthroscopy, knee, surgical; osteochondral allograft (e.g., mosaicplasty)

29879 Arthroscopy, knee, surgical; abrasion arthroplasty (includes chondroplasty

where necessary) or multiple drilling or microfracture
CPT® is a registered trademark of the American Medical Association

Codes labeled with an asterisk (*) are not on the Louisiana Medicaid Fee Schedule and
therefore may not be covered by the state of Louisiana Medicaid Program.

HCPCS Code Description
J7330 Autologous cultured chondrocytes, implant
S2112 Arthroscopy, knee, surgical for harvesting of cartilage (chondrocyte
cells)

Description of Services

Damaged articular cartilage typically fails tedoes not heal on its own and can be
associated with pain, loss of function and disability, and may lead to debilitating
osteocarthritis over time. These manifestations can severely impair an individual’s
activities of daily living (ADL) and adversely affect quality of life (QoL). Cartilage
healing and repair are affected by factors such as age, the degree and depth of damage,
associated joint instability, the underlying cause, previous meniscectomy, misalignment
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and genetic factors. Only in limited situations can the damaged articular cartilage
remodel and rebuild itself. Nonsurgical treatment options for damage to articular
cartilage include weight loss, physical therapy, braces, orthotics, and pain management.

The knee joint is responsible for much of an individual’s weight bearing capability
because of its location at the end of two long bones, the femur and the tibia. Weight is
distributed throughout the knee joint, and pressure is placed on the Ffemoral Cfemorat
eondyles, trochlea and patella during flexion and extension. Cartilage defects can be
classified as chondral (cartilage loss) or osteochondral (OC) (cartilage plus bone loss)
fractures. Chondral defects are categorized further into partial-thickness or full-
thickness, the latter of which extends to the subchondral bone.

A focal articular cartilage lesion is an area of damage to cartilage and possibly the
bone beneath it. When cartilage is damaged, over time it can deteriorate to the point
where ai3—ef all the cartilage is worn away and the bone beneath is affected. This is
known as a full thickness defect. Grafting a small amount of bone and cartilage is one
way to treat severe or large areas of damage. The graft material can be taken from a
person’s own tissue (this is known as an autograft) or from donor tissue (Aallograft).

Though the different articular cartilage procedures differ in the used technologies and
surgical techniques, they all share the aim to repair articular cartilage. Various
methods of cartilage repair have been investigated to achieve symptomatic relief and
repair and restoration of articular defects. Some of these include Autologous Chondrocyte
Transplantation (ACT), Osteochondral Grafting, and Mmicrofracture (MFX) .miecrofractur

The autologous chondrocyte implantation (ACI) procedure, first introduced by Brittberg et
al. (2018) ,and—ecoworkers; has been the most widely used surgical procedure. This
procedure aims to provide complete hyaline repair tissues for articular cartilage repair.

ACI Auvtetlogous—echondreoeyteimpltantation—1s a cell-based therapy that involves

transplantation of autogenous cells into articular cartilage defects.

Osteochondral autografting (OCG) is a surgical procedure used to repair full-thickness
chondral defects involving a joint. Mosaicplasty and Oesteochondral Aautograft Ttransfer
Sesteochondrat—autografttransfer system (OATS) are systems used to perform this
procedure.

MFx Mierofraeture {(MFX)—1is considered a first-line treatment for articular cartilage
injury by many orthopedists.exrthepaecdistss The procedure is performed by removing all
damaged articular cartilage then making a series of small holes in the subchondral plate
with awls or picks. This leads to bleeding, clot formation, as well as the introduction
of marrow derived stem cells to the site. These stem cells are thought to mediate a
fibrocartilaginous repair of the defect.
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Clinical Evidence

| Autologous Chondrocyte Transplantation (ACT)

For individuals who have focal articular cartilage lesion(s) of the weight-bearing
surface of the femoral condyles, trochlea, or patella who receive ACT, the evidence
includes systematic reviews, randomized controlled trials (RCTs), and prospective
observational studies. Relevant outcomes are symptoms, change in disease status, morbid
events, functional outcomes, and quality of life (QoL) .- There is a large body of
evidence on ACT for_ treating the—treatment—of-focal articular cartilage lesions of the
knee.

Hayes updated the Health Technology Assessment, in review of the literature for Matrix-
Induced Autologous Chondrocyte Implantation (MACI®) for the repair of articular cartilage
of the knee and concluded that there was sufficiently published evidence to evaluate this
technology. A large, moderate-quality body of evidence suggests that MACI is associated
with improved symptoms, function, QoL, and ability to perform everyday activities of
daily living (ADL) for young, middle-aged, and typically nonobese adults with symptomatic
articular cartilage defects of the knee. Evidence also suggests that benefits may be
durable beyond follow-up periods of 5 years (Hayes, 2020; updated 2022).

In 2022, Dhillon and associates systematically reviewed RCTs randomized controlled trials
comparing clinical outcomes of microfracture (MFx) to third-generation autologous
chondrocyte implantation (ACI) for treating focal chondral defects (FCDs) of the knee
joint. The primary outcomes measured were treatment failure rates, magnetic resonance
imaging (MRI) results, International Cartilage Repair Society (ICRS) scores, and patient-
reported outcome scores (PROs). Results of the review demonstrated a lower failure rate
for third-generation ACI (0%-1.8%) compared with MFx (2.5%-8.3%) at short-term follow-up
for FCDs of the knee joint. In addition, the authors found superior PROs among
individuals who received ACI in both function and pain at short-term follow-up. For the
average follow-up of 3.8 years, the review uncovered a greater failure rate among
individuals who underwent MFx than ACI. The findings show the clinical superiority of ACI
over MFx and previously exhibited that at later postoperative periods of 5 to 10 years,
the development of osteocarthritis and treatment failures were observed with MFx.
Moreover, the review found increasing evidence that individuals undergoing ACI following
failed MFx do not experience the same functional enhancements as those undergoing primary
ACI. The authors recommend careful consideration before performing MFx for an FCD of the
knee joint. The authors concluded that at short-term follow-up, third-generation ACI
demonstrates a lower failure rate and more significant improvement in PROs compared with
MFx for FCDs of the knee joint.

In 2022 Epanomeritakis and colleagues conducted a systematic review and meta-analysis for
the use of autologous chondrocyte and mesenchymal stem cell implants for treating FCD
focal—echondral—defeets—in human knee joints. A total of 963 articles were found, with
seventeen studies having quantitative information on the degree of integration, either as
a score or as the proportion of individuals achieving complete integration. The data
extracted consisted of outcomes from six different clinical scoring systems. Across a
total of two hundred individuals, 64% (95% CL [51%, 75%]) achieved complete integration
with native cartilage, according to the meta-analysis. Additionally, a pooled improvement
in the mean Magnetic Resonance Observation of Cartilage Repair Tissue (MOCART)
integration score was seen during post-operative follow-up (standardized mean difference:
1.16; 95% CI [0.07, 2.24], p = 0.04). All studies showed an improvement in the clinical
scores. Using a collagen-based scaffold was associated with better integration and
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clinical outcomes. Findings showed that ACI is associated with superior quality
integration and improves clinical outcomes, function, and pain.

In 2021, Migliorini and associates led a Bayesian network meta-analysis to compare
surgical strategies for chondral defects in the knee at midterm follow-up. The surgical
techniques explored were MFX, Osteochondral Autograft Transfer (OAT), AMIC, ACI-first
generation, pACI, second generation (cACI), and third generation (mACI). The exploration
uncovered thirty-six studies involving 2220 procedures with a median follow-up of 36
months. The results showed that AMIC had a higher Lysholm score (SMD 3.97; 95% CI -10.03
to 17.98) and Tegner score (SMD 2.10; 95% CI —-3.22 to —-0.98). No statistically
significant heterogeneity was uncovered relating to these two endpoints (P > 0.1).
Statistically, significant variation was found for the comparison IKDC; therefore, no
further considerations were inferred. AMIC resulted in the lowest rate of failures (LOR
-0.22; 95% CI -2.09 to 1.66) and the lowest rate of revisions (LOR 0.89; 95% CI -0.81 to
2.59). MFx displayed the lowest rate of hypertrophy (LOR -0.17; 95% CI -3.00 to 2.66),
trailed by AMIC (LOR 0.21; 95% CI -1.42 to 1.84). No statistically significant
inconsistency was found concerning these two endpoints (P > 0.1). The authors concluded
that the AMIC procedure as management for FCD focal—chondral—defects—of the knee
performed better overall at approximately three years’ follow-up.

Steinwachs et al. (2021) completed a systematic review and meta-analysis on autologous
matrix-inducted chondrogenesis (AMIC ®) outcomes for grade III/IV chondral and
osteochondral lesions of the knee treated with Chondro-Gide®. Using PRISMA guidelines
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses), articles with a
follow-up of at least one year supplying clinical results of AMIC repair in the knee were
included. Primary outcome measurements were taken using the modified Coleman Methodology
Score (mCMS), which measured methodological quality; the Visual Analog Scale (VAS)
compared to the pain in the meta-analysis, the Lysholm score, and International Knee
Documentation Committee (IKDC) score showed differences in baseline and follow-up after 1
or 2 years and >3 years. A total of 375 individuals (twelve studies) were included in the
review. The performance reported through the meta-analysis showed VAS: the random effects
model shows a change from baseline to follow-up at years 1 to 2 of -4.02, significant at
a 5% level with a 95% confidence interval (CI) of (-4.37; -3.67). After >3 years of
follow-up, there was still a significant difference in mean VAS between baseline and
follow-up of -4.75, CI (-4.98; -4.53). For Lysholm’s score at years 1 to 2 vs. baseline,
there is a highly significant improvement of 34.68, CI (32.68; 36.58). After >3 years,
the model showed a highly meaningful change in mean IKDC vs. a baseline of 44.9, CI
(40.76; 49.04). Comparison through the meta-analysis of the clinical outcomes between 1
and 2 years and after at least three years showed the following: The change in mean VAS
of -0.31 (CI -0.37; -0.25) was highly significant (P < 0.0001), but the absolute value
was much less than the change between baseline and follow-up at years 1 to 2. The
Lysholm’s score did not change significantly between follow-ups of 1 to 2 years and over
three years. The IKDC score improved by a mean difference of 7.57 (P < 0.0001) between
years 1 and 2 and after year 3. These analyses confirm the long-term stability of the
clinical outcomes after the AMIC procedure in the knee. Even more, four long-term studies
of at least four years of follow-up show the strength of the clinical parameters at 4 to
5 years compared to early post-operative values. No deterioration of any parameter could
be found during the 5 to 7 years follow-up. The authors concluded that the AMIC procedure
significantly improved the clinical status and functional scoring vs. pre-operative
values.

Ibarra et al. (2021) directed an RCT to compare the structural, clinical, and safety
outcomes at midterm follow-up on Matrix-assisted autologous chondrocyte
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transplantation (MACT) with miereofracture {MFx) for knee cartilage lesions. Individuals
aged between 18 and 50 years, with 1 to 4 cm? International Cartilage Repair Seciety
+ICRS)} grade III to IV knee chondral lesions. All forty-eight individuals were randomized
in a 1:1 ratio to the MACT and MFx treatment groups. A sequential prospective evaluation
was performed using —magnetiec reseonance—imaging—MRI)} T2 mapping, the MOCART score,
second-look arthroscopic surgery, patient-reported outcome measures, the responder rate,
adverse events, and treatment failure. The responder rate was based on achieving the
minimal clinically significant difference between Knee Injury and Osteocarthritis Outcome
Score (KOOS) pain and KOOS Sport/Recreation. Treatment failure was defined as a
reoperation due to symptoms produced by the primary defect and the detachment or absence
of >50% of the repaired tissue during revision surgery. Overall, 35 individuals (18 to
the MACT and 17 to the MFx) with a mean chondral lesion size of 1.8 * 0.8 cm? (range, 1-4
cm?) were followed up for an average of 6 years postoperatively (range, 4-9 years). MACT
displayed better structural results than MFx at 1 to 6 years postoperatively. At the
final follow-up, the MRI T2 mapping values of the repaired tissue were 37.7 * 8.5 ms for
MACT versus 46.4 + 8.5 ms for MFx (P = .003), while the MOCART scores were 59.4 + 17.3
and 42.4 * 16.3, respectively (P = .006). More than 50% defect filling was seen in 82% of
individuals in the MACT group and 53% at six years in the MFx group. The second look at
ICRS scores showed significant clinical improvements at six years postoperatively
compared with their preoperative status. Significant differences favoring the MACT group
were seen at six years on the Tegner scale (P = .010). The six-year responder rates were
53% and 77% for MFx and MACT, respectively. There were no reported treatment failures
after MACT; the failure rate was 8.3% in the MFx group. Neither group had severe adverse
events related to treatment. The trial showed that individuals who underwent MACT had
better structural outcomes than those who underwent MFx at 1 to 6 years postoperatively.
Both groups showed significant clinical improvements at the final follow-up compared with
their preoperative status. MACT showed superiority for most KOOS subscales and the Tegner
scale at six years. The MACT group also had a higher responder rate and lower failure
rate at the final follow-up- (Level of evidence, 1).

Migliorini (2020) published a systematic review evaluating the clinical outcomes of
Avteologeous—ChondreeyteImplantatieon—{(ACI} and Mesenchymal Stem Cell (MSC) injections for
the treatment of FCD fecal—<chendral defeets—of the knee. Forty-three publications were
included in the analysis of which eleven were RCTs and thirty-two were cohort studies,
and pooled analyses were conducted in data from 3340 procedures. ACI procedures were
analyzed as either first-generation periosteum-covered autologous chondrocyte
implantation (ACI-P) first-generation—{p—ACH)—in which a periosteal patch is harvested
from the proximal tibia is utilized, second-generation (c-ACI) in which a graft
containing type I/III collagen membrane is utilized, or third generation (m-ACI), in
which autologous chondrocytes are seeded and cultured on type I and III collagen
membranes is utilized. Twelve studies reported on p-ACI procedure, eight studies reported
on c-ACI procedures, and 13thirteen studies reported on m-ACI procedures. The authors
conclude that ACI techniques are considered a concrete solution to treat FCD feecal
cehondral—defeets—of the knee, and significant improvements from first- to third-
generation techniques has been observed. This systematic review has some limitations. The
majeority—ef Many of the included studies are retrospective or prospective studies,
relegating the review to the inherent limitations of this level of evidence.

ECRI reviewed literature for Autetlegous ChondrecyteImpltantation+{ACI). They concluded
that ACI is an established procedure to treat localized cartilage defects of the knee.
The efficacy has been proven with multiple long-—term studies showing superiority for ACI
against other surgical procedures (ECRI, 2020).
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In 2020 Barié and colleagues led a randomized clinical trial to show whether MACI or ACI-
P provides superior long-term outcomes in patient satisfaction, clinical assessment, and
MRI evaluation. Between 2004 and 2006, 21 individuals with cartilage defects at the
femoral condyle were randomized to MACI or ACI-P groups. Measurement outcomes were
conducted using the IKDC score, Lysholm and Gillquist, and Tegner Activity Scores. The
36-item Short Form Health Survey (SF-36) was used preoperatively (TO0), 1 and 2 years
postoperatively (Tl, T2), and at the final follow-up, 8-11 years postoperative (T3).
Sixteen individuals were assessed after surgery for an average of 9.6 years (76% follow-
up rate). The Lysholm and Gillquist scores improved for both the MACI and ACI-P groups
after surgery and remained elevated. In the ACI-P group, IKDC scores increased
significantly at all postoperative evaluation time points. For the MACI group, IKDC
scores increased at Tl and T3 compared to TO. In the majority of the participants (10/16;
MACI, 5/9; ACI-P, 5/7), a complete defect filling was present at the final follow-up, as
shown by the MOCART score, and one participant in the ACI-P group displayed hypertrophy
of the repair tissue, which represents 6% of the whole study group and 14.3% of the ACI-P
group. The long-term results suggest that first- and third-generation ACI methods are
equally effective treatments for isolated full-thickness cartilage defects of the knee.

In 2019, Fossum and colleagues commanded a randomized trial to evaluate differences in
the outcome for the treatment of 2 1 chondral or osteochondral defects of the distal
femur and/or patella with AMIC as compared to collagen-covered autologous chondrocyte
implantation (ACI-C). The Primary outcome was the change in KOOS at two years compared to
the baseline. Secondary outcomes were the number of failures in each group at two years
and the change in KOOS subscale, Lysholm, and pain VAS scores at two years compared to
baseline. To assess the difference in score from baseline between groups, a 2-sample t-
test with a significance level of P<.05. The ACI-C group included twenty-one individuals
and twenty in the AMIC group for a total of 41 participants. The results at a 2-year
follow-up showed that the clinical scores for both groups improved significantly from
baseline. No significant differences between groups were seen in the change from baseline
for KOOS (AMIC, 18.1; ACI-C, 10.3), any of the KOOS subscales, the Lysholm score (AMIC,
19.7, ACI-C, 17.0), or the VAS pain score (AMIC, 30.6; ACI-C, 19.6). Two individuals in
the AMIC group had advanced to a total knee replacement by the 2-year follow-up compared
to none in the ACI-C group. The authors concluded that the two treatments had similar
clinical outcomes at a 2-year follow-up.
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A systematic review by Sacolick et al (2019) examined the patient-reported outcomes,

complication rates, and failure rates of ACI auteleogous—chondreoeyte—implantation— and
MACI matrix—indueced avtologous—chondroeyteimplantation—for osteochondritis dissecans in
adults. Nine clinical studies were assessed (type not specified), with 179 (>200 lesions)
patients aged 18 to 49. Follow-up ranged from 6.5 months to 10 years. Results of patient
reported outcomes showed that 85% of patients reported excellent or good outcomes. All
patient-reported outcome measures used across the studies (International Knee
Documentation Committee Form, Lysholm Knee Questionnaire, EuroQol Visual Analog Scale,
Cincinnati Rating System, and the Tegner Activity Scale) reported statistically
significant improvements from preoperative to final follow-up (p-values not reported). Of
the studies that reported complication and failure rates for ACIautetlegous—chendreeyt
dmplarsasior MACImatsiv—irduced suiolosous chordroocyie imolarcacior
patients reported complications, and the failure rate was 8.2%. Unplanned reoperations
were necessary for 20.5% of patients. The study results showed that ACIauvtelegeus
chondroeyte—implantation/MACImatrix—inducedautologous—chondreoeyte—implantation had the
best outcomes for active young males with small lesions. Older adults and less active
individuals, as well as those with lesions >6 cm?emz2—2, did not fare as well. A
limitation of this review was its lack of randomized trials with controls to compare to
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Brittenberg et al., (2018) conducted a 5-year follow-up of the SUMMIT (Superiority of
MACI Implant Versus MFx MierofractureTreatment) clinical trial conducted at 14 study
sites in Europe. Of the 144 patients randomized in the SUMMIT trial, 128 signed informed
consent and continued observation in the Extension study: 65 MACI (90.3%) and 63 MFx
mierofracture—(87.5%). The improvements in Knee injury and Osteoarthritis Outcome Score
(KOOS) Pain and Function domains previously described were maintained over the 5-year
follow-up. Five years after treatment, the improvement in MACI over MFx mierofracture—in
the co-primary endpoint of KOOS pain and function was maintained and was clinically and
statistically significant. Improvements in ADL aetivitieseof daily tiving-remained
statistically significantly better (in MACI patients, with QoL guatityef 1ife—and other
symptoms remaining numerically higher in MACI patients but losing statistical
significance relative to the results of the SUMMIT 2-year analysis. Magretie reseonanece
imaging—(MRI)} evaluation of structural repair was performed in 120 patients at year 5. As
in the 2-year SUMMIT (MACI00206) results, the MRI evaluation showed improvement in defect
filling for both treatments; however, no statistically significant differences were noted
between treatment groups. The authors concluded that symptomatic cartilage knee defects 3
3 cm? or larger treated with MACI were clinically and statistically significantly improved
at 5 years compared with MFx mierofraecture—treatment. No remarkable adverse events or
safety issues were noted in this heterogeneous patient population.

In 2017, the National Institute for Health Research (NIHR) reported on a systematic
review assessing the clinical effectiveness ACI in the knee. The NIHR review focused on
reports from previews earlier systematic reviews including adults with symptomatic
articular cartilage defects in the knee published between 2004 and 2014. Twelve
systematlc reviews including 19 studies (11 RCTs) were selected. Twet systematie
reviews—inetuding1+0—studies I RCEFs)—weresetected=—The main comparator of interest was
MFx mierofracture—and 4 trials were identified that compared second- and third -
generatlon ACI with MFx—mierofraeture. One of the trials shared selected results with the
NIHR reviewers but no results have been published. In summary, both MatrixAuvtelegous

Choendroeyte—Transprantation +MACI®» and ChondroCelect were more clinically effective than

MFx mierofraeture—for the outcomes of reductions in pain and improvements in function on
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the Knee injury and Osteocarthritis Outcome Score (KOOS) over 2 to 5 years. Limited long-
term data were available on the failure rates of both ACI and MFx mierefraecture—after 5
years; data were available from 6 observational studies. The conclusions regarding about
follow-up after 5 years were primarily based on one of the observational studies judged
to be the highest quality (Nawaz et al [2014]),}+ For ACI, failure rates were lower in
patients who had no previous knee repair and in people with minimal evidence of
osteoarthritis. Larger defect size was not associated with poorer outcomes in these
patients+ (Mistry, 2017).

Devitt et al. (2017) conducted a systematic review of RCTs randemized econtrottedtrialts
to preovide supply updates on the most appropriate surgical procedures for knee cartilage
defects. Two reviewers independently searched three databases for RCTs comparing at least

two different treatment techniques for knee cartilage defects. Strict inclusion and

exclusion criteria were used to identify studies with patients aged between 18 and 55
years with articular cartilage defects sized between one and 15cm. Risk of bias was

performed using a Coleman Methodology Score. Data extracted included patient
demographics, defect characteristics, clinical outcomes, and failure rates. Ten articles

were included (861 patients). Eight studies compared MFx microfractur to other
treatment; four to autelogous—chondrocyte—imprantation—(ACI} or ma%f&x—&ﬁdﬂeedmatrlx
induced ACI (MACI®); three to esteechondral auvtetogous—transplantatien (OAT); and one to

BST. Two studies reported better results with OAT than with MFx mierefraeture—and one
reported similar results result. Two studies reported superior results with cartilage
regenerative techniques than with MFx—mierofraeture, and two reported similar—results
comparable results. At 10 years significantly more failures occurred with MFx
mierofractar compared to OAT and with OAT compared to ACI. Larger lesions (>4.5cm?)
treated with cartilage regenerative techniques (ACI/ MACI®) had better outcomes than with
MFx-microfracture. Based on the evidence from this systematic review, the authors
concluded that no single treatment can be recommended for the treatment of knee cartilage
defects, and this highlights the need for further RCTs, preferably patient-blinded, using
iate—reference a proper reference treatment or a placebo procedure.
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Ebert et al. (2017) conducted an RCT randeomiz led—+trial— to investigate a 6-week
return to full weight bearing after —MACImatri autologous—chondreoeyt
imptantation. A total of 37 knees (n = 35 patients) were randomly allecateddistributed to
either an 8-week return to full WB that the authors considered current best practice
based on the existing literature (CR group; n = 19 knees) or an accelerated 6-week WB

approach (AR group; n = 18 knees) . Patients were evaluated preoperatively and at 1, 2, 3,

6, 12, and 24 months after surgery, using the Knee Injury and Osteocarthritis Outcome

Score, 36-Item Short Form Health Survey, visual analog pain scale, 6-minute walk test,
and active knee range of motion. Isokinetic dynamometry was used to assess peak knee

extension and flexion strength and limb symmetry indices (LSIs) between the operated and
non-operated limbs. The Magretie reseonance—imaging—(MRI} was undertaken to evaluate the
quality and quantity of repair tissue as well as to calculate an MRI composite score. The

results showed significant improvements observed in all subjective scores, active knee
flexion and extension, 6-minute capacity, peak knee extensor torque in the operated limb,

and knee extensor LSI, although no group differences existed. Although knee flexor LSTIs
were above 100% for both groups at 12 and 24 months after surgery, LSIs for knee extensor

torque at 24 months were 93.7% and 87.5% for the AR and CR groups, respectively. The MRI
composite score and pertinent graft parameters significantly improved over time, with
some superior in the AR group at 24 months. All patients in the AR group (100%)
demonstrated good to excellent infill at 24 months, compared with 83% of patients in the
CR group. Two cases of graft failure were observed, both in the CR group. At 24 months,
83% of patients in the CR group and 88% in the AR group were satisfied with the results
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of their MACI® surgery. The authors concluded that patients in the AR group who reduced
the length of time spent ambulating on crutches produced comparable outcomes up to 24
months, without compromising graft integrity.

Schuette et al. (2017) completed a systematic review to investigate mid- to long-term
clinical outcomes of Matrix—-assisted auvtetleogous—chondroeyte transpltantation (MACT) in the
patellofemoral (PF) and tibiofemoral (TF) joints. A systematic review was performed by
searching PubMed, Embase, and the Cochrane Library to find studies evaluating minimum 5-
year clinical outcomes of patients undergoing MACT in the knee joint. Patients were
evaluated based on treatment failure rates, magnetic resonance imaging, and subjective
outcome scores. Study methodology was assessed using the Medified CelemanMethodology
Secore—{mMCMS)}. The results included 10 studies and 587 patients (two level 1, one level
2, one lewvellevels 3, and six level 4 evidence) that met inclusion and exclusion
criteria, for a total of 442 TF patients and 136 PF patients. Treatment failure occurred
in 9.7% of all patients, including 4.7% of PF patients and 12.4% of TF patients. Weighted
averages of subjective outcome scores, including Knee injury and Osteocarthritis Outcome
Score, Short Form-36 Health Survey, and Tegner scores, improved from baseline to latest
follow-up in both TF and PF patients. The mean MCMS was found to be 57.4, with a standard
deviation of 18.5. The authors concluded that patients undergoing MACT in the knee show
favorable mid- to long-term clinical outcomes, with a significantly higher treatment
failure rate found in patients undergoing MACT in the TF joint compared with the PF
joint. The authors identified some limitations to this study; level 1 to 4 evidence
studies were included; although 587 patients were included in this review, not all
patients were evaluated using the same outcome measures, and therefore sample sizes were
limited for particular outcomes; Of the defects compared, there was a significant
disparity in defect numbers between those in the TF grou 442) and those in the PF

group; variation in different scaffold types, and overlapping of patients in studies with
no mention of this in the individual studies.
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DiBartola et al. (2016) performed a systematic review of the use of ACI auvtelegeus
chondreeyte—implantatien—in the adolescent knee. PubMed, MEDLINE, SCOPUS, CINAHL, and
Cochrane Collaboration Library databases were searched systematically. Outcome scores
recorded included the International Knee Documentation Committee score, the ICRS
Tt ot 2 n 3

|
THrcCErhiatTohaT

CartilageRepair—Seeiety—score, the Knee Injury and Osteocarthritis Outcome
Score, the -VASvisuwal-analeg—seate, the Bentley Functional Rating Score, the Modified
Cincinnati Rating System, Tegner activity Lysholm scores, and return athletics. Outcome
scores were compared among studies based on proportion of adolescents achieving specific
outcome quartiles at a minimum l-year follow-up. All five included studies were case
series. The authors concluded that cartilage repair in adolescent knees using ACI
provides success across different clinical outcomes measures. The only patient- or
lesion-specific factor that influenced clinical outcome was the shorter duration of
preoperative symptoms. The findings are limited by lack of comparison group.

Oussedik et al (2015) performed a systematic review of the treatment of articular
cartilage lesions of the knee by MFx mierefraeture—or ACI to determine decide the
differences in patient outcomes after these procedures. These investigators searched
PubMed/Medline, Embase, and The Cochrane Library databases in the period from January 10
through January 20, 2643 2013, and included 34 articles in this qualitative analysis. All
studies showed improvement in outcome scores in comparison with baseline values,
regardless of the treatment modality. The authors concluded that MFx mierefraectur
appeared to be effective in smaller lesions and are usually associated with a greater
proportion of fibrocartilage production, which may heve—an—effeet—on influence durability

and eventual failure. ACI Auvteteogous—chondrecyte—implantation—1s an effective treatment

that may result in a greater proportion of hyaline-like tissue at the repair site.

n 3 A + il (2071 7\ oo A~ A o ot am ot 0 o~ 1At £ o Ao d oot P 1 +
= Emeas E—a T+ 1y ) oGO CteC——a Sy Steitatt = TCW T— oG oOmT < o CO—CcfTtaxrS—C
Br S| 1Headat "+ m B S e o + 11rera ~o ] nrocaoadiir for lnx PNV S | or dafan
PTrov b CaoteS—Oot——trt MOSTt appPTroptrtat SHEGTFCOT—PES e S—FOor—KH ot Saswa 5=
3 Al 4+ ] Lhod +1 Aot o1 £ nom
0 SRR EhE3- ETE T AEECACAC EaCTaAs s == iSacasosSicaca s aaESS A N
3 4= ] 4= 4 Ao £ £ 4= 4 4= 4= 4 o £ 1 4+ ] Ao £ 4= [aF'S 3 4=
oSS —= Easacs 4 ST oL et FeacmeTT THT o o ESRSEom S S C oy Sacr= DR S A ===
] 1 ] 4= A A 4= £ 4= + 1 4+ o 4= A o
eelusion——and Lusdien——criteria were—used sdentife studieswith oatiente oaged between
10 O C 3 =1 3 1 E | Ao £ + a1 1C o 1 £ 3
iS=3as> oot o W E it ot C L oO ot SEC Lt roy iSasr= oo = S 2 SAS A T T Sxxac e e o7 Ea S o oS
P NP D | h| Al 3 4
= A= 3 =
4 4
= =

Articular Cartilage Defect Repairs (for Louisiana Only) Page 15 of 44
UnitedHealthcare Community Plan Medical Policy Effective TBD
Proprietary Information of UnitedHealthcare. Copyright 20232626 United HealthCare Services, Inc.



10n

format

in

etary and Confidential Information: The

ri
fident
ion agrees no

(“UHC”) Prop.

Inc.

UnitedHealthcare,

tary and the sole property of UHC.

proprie

ial,

in this document 1is con
t of th

in

contained

lose or use it for any purpose other

isc
ble State Med

trictly prohibi

t to d

format
s compl
Any other use or disclosure

express written consent of UHC.

in

1is

ipien
than to facilitate UHC’

requiremen

The rec

id contractual

ica

th applica

lance wi

the

ires

ted and requ

18 S

£

Ty

£4
faidur

£ o

eSS R T T ===

a1l + o A+ 10 ENE Y BTN |
SO T TCos ZIC

1
=

1asr

-

m

-

o

et ad
¥

EESwS ST

oo o
fra

1
=

ma o

1
=

m
Tt

+ 7
aRELY

TS

TUY
+h AT

WI Tt

oo W cCC— STt Tat

S

m=E

Mo read + ACOT T arer
S T ES
had bat+

TITTCCE L

=)

RS BT
[Szzae

ANT

P S
<

miy o

o

s o o
mrerofra

+ 1

T
Wttt

=
<

PSRV

1
=

TS

[oa=m

Yo T

oot T

(ACT

pp

pp

oot T

S

|

m
T

134
T

~
E=

TC

MACTS)
Y A

T

\pparem

1o

ahe
1111J_\.1bl =
frem +h

+
T

ot s
ratt

n
Tt

+tod g3+l Aot 0] o
o cCO—wI Tttt arcrrdg

TR
¥

EomD)
Tt

TTO

EEEE =N~
[SaCaess

+ 1
Tt

kS

ctomat o
S5t

o
=]

1o

ne

Tt

o
DTho

FIVRRTIPPIN

T SN P

T

+han

ro
¥

=]

Wy

oo

TS

T

= =

Tt

TOoOTTratCtuoar

T

WI Tt

Crictt

11 o

aofrctrraS

o
dad

Aot
ERERET

-
e
ol

+ 1
Tt

nded £
ToCo—T

T

-
PPN

oo
[S=3

nt
T

St
SEF

+ 3~
[
i

Py o1 e
thac 1t SIS

AW T 2

neliidad +1h o4
Emeavasav s

T

=)

ey

N

11
ISISE=2aC

1n

Toant 1

ot
rapry—PpPat:

£
=

PNV

nOom
T

1~
E=

1~

£
=

3 er + 1

3 ek ]
T 8T S

1SN

ot

def
\>3

-
EES

3 RS s n S A S A A

°E

Ee)

Tttt

Tt

[Sxzavs

TS57

ool
oo

r ] o
TP

ni
1=

Tt

+m
TCCILr

nerorred
appPpToOpTIac

n
Tt

raofirern
co Lttt

+

1 er
StTtTrg8atT

ot

n

El
Tt

+
T

g 4+ 3
| S o i g & e

1

T

Nt
Py

et ad randoms
oo CTcCo—a LT oGOt T

P

T

(201 7
ht W

|

T

i
¥t

Elh
7o

n

1l ant o+
HprahrtatToh

1 oy

ahaonAdes
ToE

o
= yey

= 13

PO S EEESWAEEP
oo+ THGH

1
E=

e afE
£

N

Fepeb e gy

-

1 ex

B3

£1271

T

E=

C—atucT

T

W

it
£ 27
3

WD

AvVAD]

o g e

+ £22717
S

FERPEvey
EgFrh

v o
Tt

+ 1
T oIt

T

cated +
= S

1

—
Ty

roarn Ao
ot

T
W

3ot
AESH

ot
ot

(n—E
=

"
T

i)
¥

7

(O

FERPEN
Fatur

-

+
T C

. +
oaotCO Ottt ST ig

T

i randt +
Brrent—oest—Pra

=
=

HEhar
FHEAOES

TTIT

Fhat +h
chat

Ex2aS

=17

S==S)

==zasa

e

=S E3S e o

=X

S==a—a=s

T4

DUE

4

ISa- ==

EZa—ae ==y

E=xa33

T -

===

Sxxas 3

TIfj oLy

T

Tt

==

T T oty

1+
T L

=
SELiot - of

1

ot £ 7

Tt T iot &

Sxzac=a

T ot &

T LIt Oy Tttt

IS=3as 3

1

+
ISE=SS S A A

£
T ottt & &

mn==

T

oot

Sass

Ly Woto oo

£33

Sy trotitt

E=iacac e aac

TICELT

=3

LE=ACETS

Vi

1
Ea==33sSas s

PPN
S

=3

=
A B T2 a3

=3

T

A

(T COT
T oo Lo ]

=
E=SEaS ==

+

1 7

L
Sraee

£

1+
=<7

¥ Ckiict S Otorit

oo+

S==a—acs

=7 NAa=a S Izaca—E=

LD T

(g2

1+

1+

£

TGt £+

Ml

MR T
TIICL

5

=

=T33

Tt

=T33

S ==ea

1+
T

=5e

1+

FII= =2y

T

Je—

THho £

iST3as 3

T

£7
£

1+
T L T

=2

1

1
sgh—ro—cress
+ 1
SeS
Q2 70

1
S==asr=i

I T
=i

T

+

T

Ea==33 iS=zas 3

=3

2

1

1 NN0

I T

1

£

14+
7Y Ctit

=

£ £
S E====o
2N

==

i==zas 3

SE=

W

E=1=a= =)

T

=asET
QT

ISa=as s

T

Q77 =)

S=zas3

2/ =1

ety
e

w7

=17

S==S)

£4

ESSN

£+
SEa=x3

1+

T

1+

P

A
Sxxas 3

MDD T
DI

Ml
Tt

ok}
Sxxas 3

AR
T

PN
£+

E=

AR

Ex=a

1+
WL Cit

=33

=
3 =

S

1+
St C Ly

eSS ===

2N

oy e e e

=

T

Eac=a=ac=a

£4
SESET

i=as

0 .
CR—erove—ana—88—3n
Sacace

N

Ex3

QDO

2/ o
Ty

fals)

PN

PN

E=3

E=

Ml
e Tt

Suee

MAOTS,
TS+

SN
Tt Tt

e

AR

Ex=a

1+
THTto O f ot © £ 119

1+

£ 4

ESNN

EEas ASE T

+ 1

AR

+ 1

5P
mEeSTRg—gTratt

&P

T

T

T

T L Itt

A=
2N

Wit

SE=

=

Trow

T

TN

Tty

1= ]

oot & otio -

SEEa—man

E==as

o+

=3

W& T 1T

ASacs

=

i1
S & B & s o s

<73

"t MACOTS
Ty

3

T
T

1ad

wh

Wit

16 fFoamo

=

(15 m-1

£ 27 o d ae o
Patrents

EREVYS

£

BN
T

SoES

T

71 [=zxa= W
el

o=
ah
TT

=

o

(==

P

s e
S A
[eavay xn

KPR |
= A4

1

PREEN
[Savslimmy sy,

=]

il n O 31~
TS OIS g s Y & e

O o

.
ot

nad 6
<

oot

KPR RN IR=D. .
Etbiofem

Mot
ot

Mt
== Q_Yll\r/l«
+
ratx

Th
It

-~
=

11 e
SA=E=C

-~
=

o
[T S o sy o

JRrdaValal)

T

=y

na
oo

T o

W

nth
MO tIro oo
na ot

[cx3avs

el
ot C

noxr
o

e
PE

n

1
Kt

™

h
Ty O THOTITT

Q o~
=)

™
Ottt

3 3 Ot

rih e
oottt Tt oo

RSN REEN
THJOE

K

T laa A
THCToGCt

r

7

oL

o

Tt

TTT

rt Taym Q0 17 1+h
[ T > S S s & iy 3 § T Ctt

Yy
Pttty

o
=]

o
g

n
[CE3 o

I<EE
Eepv e g

A= AT
[Szaws

N

(TACN
Ak A

+ S|
Tty T

Toon WS S
oo 7 TCGTT T
(ST

(T KON
[QEEE

I o
WS

=) n

n
Tt

w11
A=)

ERSOEPS

S o
aett

maomat
Tt

Tt

T

T

T

=S
i

1

T

T

Ty

Tt

Tt

=

oL

[Cav ==

(T QT
oo o7

=]

1o

3~
TG

+ 7 3
1SE=4

sz

4

o~ A
S C LI T ot T TIiio O y Ittt

n
Tt

n N o AanA £
TS TToT oG —T— =

+
T

PN
It

—

P2
oo P

oo

oo T

13

o rmes

m

ne El

n
[CAVESICs S

T34+ 2 PR S AN i ]
oOTO T TOTT

~
E=

K

Highk

I

orat o 2l
OpPCTacCO T itioS—

non

n

+
oo —artt

-~

-
N
£

+
TTT

bhaotig
o

T GG

133

orocc
a +h
\=3

T E=

T gTT

TTOTT

TW

+

L= + o PENENE
a S pPpOSTtoOpCTacT

-~

=y

na
oo

+

na

nth
Mo TS ottt —atT

m

2
=

+
T—atT

rm

I
WS

(MR T\

O

L7

T Ot

A\ ae e ey

—
T

EA-C

LS
¥

T

ol
ST

o1l + o

LS

MRT oamima o <
pan i

+ 1

o ol ~ea] S

(exey

roaya1 oy oo
= (exey

raft

1
T

WS

Tt
e 2c
o=

W
+ 1

[Cav s ore)

It

HPeOSTT

oo Tatc Tt

W

A==

Star=c

oo

nA Mg
=]

[Sxavs

TS

o

ISEEN S
SEOS

i’daYalal

1

1

nt L
T

T

m

EIESSEANEYN
TP T

ot
arE

£

eSS —==

FIE RPN |
ahir

=

oIt

TIro

=5

(&

=5

n
7

n
THo T

A +
S3ass S

n
Tt

£1
£

RS PN
ey ,—attx:

2

v—are—s

PRTED-SWE ]
gocT

£
£r

a1
A==

n
Tt

ma
s =

ERPSVEN -
[Sa=m

PyS=

1
TP TO

ESE PN |
TTrc T

netEh ERPNIRN
o TSSO =

[N
[ =

n

"o
TS TOTT

+
T

+ 1~
T

n

T OOt

na  £1
[cxavs

ne

+

7 a
waTIs O TS Tatt

+

3o
jli=ssgens,

a6

[cx3avs

toarnas A
cCToTOTT

"

1

1
P CC—=

b fmn o

e

2N
W CCTC—aoOvE

-~

n QT
TOH—10o S
QR0

1 on

TS TOTT

"

n

1

na
oo

T OTtr

=
=

T

T

Kt

Sz

T

+h MAOTS +
Wty

1 d
ISz~

El T

£
[S]= 3 s my s g

¢3 ot 1 o

kS
W

pEneye;

PaotTcT

ENEV
(S ey

I+

—
xtC

Nt i
gttt

PPN
SEF

A 5.& e e

ri+
T

N
[ s g

T 4
TSt

EIESSEANEYN
TP T

g a4+
C—wWI Tt

EE
saEisfi

oot

EEEVSEIE N 2N
TEPatity

+h
oIt

ot Coprn £+
k.)t/ A>3 S Sy & gy )

n

K
T

I P Ry o
partreirpating

K
T

nt
T

™
Tt

ESCE T S SN 2 ETEISEENE
W Tt —Ctt TP T

A
<

PR
o C O T

W

T O

[STavs

R
+Etresy

K
tx

Page 16 of 44
Effective

Only)

lslana

(for Lou

Articular Cartilage Defect Repairs

TBD

UnitedHealthcare Community Plan Medical Policy

Proprietary Information of UnitedHealthcare. Copyright 20232626 United HealthCare Services, Inc.




ion
1
]

4

1SN
iS=xas

format
tary and the sole property of UHC.
the
as
with—hiegh
=
)
O
sp—in
eabte—me
+adeds
d—using
1+ 1
Y
Tr

i

EEg==33=5
£
S+

E=x333

LR L]

TItC e

in

=3
i ==aaaczais
TS5
L R |
5
20
1
Sa-asrx3
=¥
Sxacao
P

1

MACO TS
Y

VAN Walihy

\yE=2s

T

i

J

A
THjoEy—<aaS

E=

Vot L et ©
P2

Bt

ires

rfanvrma A
FTHTOFXmet
—~
YEatST
ot
ST L OTT
WS
+
SEacaacE=aC
Szzas:
Vi
et
r
=3 Fr
=
e oo ==
Tl
A
3 =
TSt 1t
PN
r SEx==
BN TN S
[SEmCic o
2
Y PSP
Moo=
ERNE RERP e )

i

ISESACZZaSac =S aaS :

-
R i
-
==
B
o
—
=
—
c
L+
p4
T
Th
11

A

id contractual

SASaA=aS =aiog

o
T
THoo
Al
THo -

ard
e

ica
tly prohibited and requ
e
Pt
.
£ Eie
e
L
e
L
sEuekE
raaiae
e
i (.1
AEs—HEwW
arrek
4= 4
e
+ 1
sEhaedas
=
DI
Ee—l=
tden
.
s —pats
.
2l
S
——
ro—r
;
Togs
1T on
PCAL
1 (T
(K

TTt
1o

g

.
-
—
=
-

+

e

wad
radit

Szxas
1 oamt o+

o
S
ke
Bt
FEFrer
N
+
ottt
Fr
TS ot
B
oS
PN N
Wttt
Sk
Hpratrceat Ot
T
EIESN

CrThTCax

333
ol

lose or use it for any purpose other

m
V& Walsl
TEEgt
Do
A
[Szzas
EIEZUEEN

Ex3

il o
it E

(S

EXa= ==

SR a-A—

E=3—a=

=

53

1
(S

proprie

isc
ble State Med

ic
o
+¥
=+
Szzacs
=S
=7

s
£r
+
=
+ 7
W

COERSESE
1o

ozt

tr

o

i
St
na 5EQ7

s—ard—5

S

sttt e

/1 O

=
et

=
e

t to d
ica
is s
—o
A4
s
e
ate—
It rary
MAOT
i
=
7
12
s
=3I
=
S
ol
ol je
e

=
ToOTaTOoOCy ©

Ex3aS]
Tifj oty

g
SHD

Sass
=33y

4

ial,
-~
L
2l
Sea
et
S
Bis
+ 1
=
ok

th appl

wars—E

Tuded
saeent

A
aFrer
(T
AN 4

=3

T

124

O C O

+

e asas
S

=T
e

+ 1

o

=

s

nelaadaAd + 1 4

T

T+ Ottt

1+

fident
ion agrees no
rV(AA_
=t
.
aces
A
0
MOMO
MOMS:
+ 1
lnnlwl
+ 1
Caats
satients
B
=1

T

ro
=
7
nr

lance wi

Any other use or disclosure

express written consent of UHC.

Iy
Ided
ESaeaw

=6t

S

N

PN

+

n

e s s
(A ADN

1
S
Eac=—eacrs
12,2 Do
=SSN
SEx3

e
Escacaic:
-

e

£33

1S cCcon
11+
awth
-
sssist
-
DIt
in
=
in
in
ane
R
P
Sppire
& apr
=

It
Al

format
F
—
L
£

(“"UHC”) Proprietary and Confidential Information: The

(SE=S o
4
ES SN
=T
Ao 1 o4+
E=a=aSasaS 2
SE=
A1y~
THOOCCO o coTOog0oTsS

in
MAOT

Th
It
P
IS=3as 3
+
IS=3as 3
TI T
=
N~ A A
oo C T
1

1s

RS

]

N

T E

131+
SHBTtS
FreS—=

i
fakinl

document
satrsta
77

A

TSt fErat
E3as

Inc.

-~

iy

1

£
Ermlbas
s

2

TR
i
RE
(DN7 70
(DT
ETE7
A o
7
Fr
(@™
.
¥
==
F
Sacrs
=9
EE o= e
)
Sres
+

(al
mat

this

t of th
SHEe
Th

Th
ettt
e

TOCt L1y

(D201 BN

in
ipien
tSo
-~
=
.
=
+ 4
t—/u S =
.
;
et
Daial M
Bl
e
o
1+ 1
stk
DI
DL
=t
ek
=
Q77
parkd
O£ + 1
£
Eaek
N,
ret

=
<
L2

£4
aFE
=
MSH
AAD mIo
L1
H
e
ee=
=
Sy
a1
.
fem

=]
===
LMOMS Y
LT
£
T L
=+
Exs
1 Al
Eass

requiremen
S

o
ot
a1 ~cqn
I
TS
4
==
=aSEE]
S
Easaca-=a

T
1

Eye)
poctTT

[ETFE=a= e
=

THo & & &
+ 1

iS==asr=3
i

=
=
¥

S==avac s
SE=3

Tror
===
=333
===

than to facilitate UHC’s compl

UnitedHealthcare,
contained
The rec

+
S eSS

b + T
=5

=Er

PN

=S zac=o

inl

o

Bat

$H
4P H4
W o On
[(O1] B
- &
P 0 o
4 [oalo}
4@ P -HQ
o ¢ - P
(VO] (V)]
& £ T
¢
HORRS A £ P
[olNe K]
® H B
o) [(VIO}
~ @ H O
FI AN D
oo it
~ $H
£ q 4l 0
N
[o9] -
< —H
0 op D
[o9] 4
[(VIO) [ RtS]
T D,
&P Y
4D H
[oa)
ol W .q
D q
& ouhy (T
W P D
0 Q YH
n q
T ¢ ¢ P
¢ ¢ o)
[V 4 H o
[1v] M
< 4P D
foolt k3
D —
-H P (O]
P @ Hop
r nu
& QD ~
D B O
YH NI
D O
k3 i
¢ P
o | -H N
¢ D
(e 4P
H QO EISE
i D
Lo9] 4 -
(4] (ORI}
€ Q ¢ P
N 5O,
9] -
~ P P
i) ©
n +~ ()
HH RO
Do p
== & A
=0 H
~H H
(S D
K o
-H $HEf
foal
2B &
o P T
@ - D
- 4 W
i} ¥ -
q -
W @ [IION
[1v] [ O]
~ ¢ kY]
o -
-H N H 0
(SO @
[OFE] E B

TBD

n
Tt
A
gpo—atit
"
[cxzavy
xtC
T
T
o
+ 1
wWI Tt

+ 1
wWI Tt

1

THG

B

PN
MACT®
T
MDACOT®
Y

1 11

g

Page 17 of 44
Effective

P,
SE
=
Taf31t
-
e
Ty
E
¥
ey
B
Sy

r

3 e

ETEN

4

TIiaT
EERSwA|

2

m
e
ot

P2 EEERS
TaTTuE

Sacra
[
13
£+
et
-
rES—Huha
roahl

rafE
ni

n
TR
AStErat

g

TToout

+

PENE
n
4o

S—GTar=c
PatcT

+
cCMorstcracTag——

1002
ISEET I S=

pEneye;
S Aam
=TT
T U U0
-+~
EER Yo p v ny Sy
rdam
Tt
PN

+

n

moTrCcC—gTrarc
Tt

maont o
T

et
Ey

oW
oomnl
O

12N
STIOWCE

nth

£
oIt

Aarratad epmafe £

TrotTtrat

+1h + ]

WI Tt

—~
TS

EIECCEZNERY

TP T
T

+aod
T

2

+
s
E1
1
dam
€t
PR
TR
=
-

T T
T

2

Frartl
HareEner
+ad E£ENO

TTroTcCt
T OoTcCt—oUo
)
A
\> s
PN
24

BN
o
Iy

N

0 )

N

&S

Moo Tcra T

T ean
1=

£

o~

[S]5 3 Sope my e o e
T

N

L £
SR
it
THRE
+h
Wttt
N
(4
{4
K
dem
+

PR

r
nt o

S e s
4
ni
3 ni o
"aEs
oot
caal o
T oI COo A=
i
Only)

N

pocTrCics €
o

115

s
£ oo
£

1

arcrTrragcy

£

or
1~
o

N
I

11
St
oar
s
=
potrenrts—¢€
ot
Pot:
v
W

lslana

ri
ST ag

LN
o

ERPSE
cadiie
SasE
40 4°
404
dtze et
Qo
17 Mo
Ty
el N+ o
aESs
CITCT OT
A=
raehiot
1 o~
utar

N

+tod o+ o+
Astrated—statists
jSE
e
SHrgeryy
ni n +
AaEve
» 21
3+
A
TRt
QKo £ oot
Pat:
Tuaea—that
a1
o
2 ~Naa
aFEES
(for Lou

T
o
T

1 ooy
neliidaA + 4 + 1

ok £
-
r

nat
Frartl
A—FgrEner
eSSt
o

ddem
aeem
££
£+
S
a3
A
N 4
55
iz
¥
e o
¥
el g
13y
B
S

Proprietary Information of UnitedHealthcare. Copyright 20232626 United HealthCare Services, Inc.

ettt

£4

gTfartc=
ISEEECY-]

SHES
SN

E

3

A
\> s

N

£

<
p

£

ITciho aor oot
+1h + 1

nt+h o
W Tt

N2
ot Tt
Tt
o
-+~
=
o

¥
.
4
o
s
S e+
aFE
T
SP

1

T —aoCctt
TP T

.
ofparaoTC
Nnat ot A
TSt trat

b

ne
N+ DA
YT
—~
3ass
nt+h o
TS
iz
=]
n
Tt

T

nat vt A
monstrat
Enc:

RS

et T

dam
6t
-
a3

+m
e

™

2

UnitedHealthcare Community Plan Medical Policy

Articular Cartilage Defect Repairs

Ty P cropT

1709

T
cuLrgtTy -

TTItte
LRV

dam
€t

=

o
24

P¥
TR
¥



10n
o
x
o e
L
A ACT
%
©TT
E=

n
©

<
-~
E=

Tt

Tt

format

tary and the sole property of UHC.
the

-~

in
BTN
aaER
E2t
A+
Ene
TS
Ao+ ead
PN
ForEn
ot o
Es
-
t/LA.J-LA.J_J_

K

ires

It
m
Tt

r

[SmnEny 1o o
oS

daf

\>3

Th
<

51
e
1

2N
~

\>
PNEVS
[=ac kS
min
CHPTroy o
TS O
T
T

it
e
il o
arEtay
r

1 and

n
Tt
T
2

TP T

ot oo

AT TS
=]

id contractual
==

=

=

2~ A

RS ey FASES S

ica
tly prohibited and requ
nt 1z
ALY
£
oyt

T

11 or
A= =S A—r =

+1h

N
o
El

3 o
o
1
TS
hoao
TS
Th
E
pasvany
TP
S
4

£ MACT

RTINS
T
1o

1

o
Eye)

El

TSttt
LN

ahan

+~
repaxr
wh

W
inaa
NS
SEEE
random
Faheom:

lose or use it for any purpose other
Fit

i
riEy
r

proprie

isc
ble State Med

icC
e
aad
Szacs
3
EaE = aS]
in
TERCERYSSS
ie

+ 1
(SE23
o
£
1
=
ottt
nt
7t

4

i1ca
7S
i
SEEIFTIFEe
P

1,
t to d
is s
-
Bl
=5
S
ERPRP
T oo™
JESETT-N
oup
7t mat
i

a1 7.
+

SCTcuary s
Syt

o
maa ]

1

ia
MOCART
-t

i th appl
+ 1
o
3o
of
S
-
.
3 o
+ 1
i
r

n
£ Faam ot

P2
oL
| S e g > e

fident
ion agrees no
i
-
+ 1
this
113 3
the—evaltuation
+ 1
S
EIPREN
.
e
PENE PN
TS
PP
£

lance wi

Any other use or disclosure

express written consent of UHC.

7"S
EW-EEEN
- SHE
Aat+a.
o
=)
o
grotp—=
oy
S

z

n

N

1S Con

K
pass
K
n
o

L eanm
S

S aat
IS

S

Bat
ot
“r

PE

—

format
|
e R

(“"UHC”) Proprietary and Confidential Information: The

o T

~
=
ooy
T it ca ot
-~
Ot
pa s
1SN
-~
E=ay
ENEVS
Yoty

Nt QTINVMTM 4 o

oo
o IoTto
-+~
=
ppavavy
nt
T

s
oMot =SOTT

1s
at
0t
=
=

document

Inc.

Nneotyre
¥
~
¥

PR
a5
n
7
con

*
77

St
oot
2 g
>—EW

this

t of th
S#

T-w

jlli e Tepv s an oy
ToCK—OT

T
TS
<’)ﬁ‘1 4}

P

niamly
+

in
ts.
asyiaies

134

BE

_

LTINS

i+ oo
S

1

St

EuE

Dhaa

TTITITTOOS

K

E=

ipien
L T
e

A DRO m
11
W
T
-

T

+ 1

WI Tt

£z
Ty o

e

[CRICssavIcx vy
+

[SaS S == Ione

requiremen
E SN T

nt o
0TS
Tt

LR

]
+
fii==sacas
fad e
[ Sy § § g Sy S w5 U_Y
1o
Y
¥

K

W N I

than to facilitate UHC’s compl

UnitedHealthcare,
contained

The rec

N

A A

o

TCo

ma g

(QESNEVS

oo E S
4

K

Bat
potx
M

M3

) & [0
B & o) M.u_ 4
E 4 & P K o) oo
B 4+ q U g th
2D ®h | o) P»oE p i K
iE & & iy i) &£ ox
- @ - K d [oaB e b
-H 4P ¢ ® dly h by -1 Y
Qo4 - U n 4P T @ - N0 5 S
ol oy 9 e ST e ] |
¢ - 4p 5 ¢ @ YO P n A
o4 -t " -t Ko} . Jio) 4p
g 4 H @ P ¢ D
O 5 & P H h P& &
[ONN(} oo 4 - ¢ 5 4P
) — th s P T b F
¢ B ROBRR - [SEOn ¢ X D [ &
Ho 4 D & - ¢ o, 1
Yo - O Y .4 T d —
4y D -H [(JH # s Hh o ¢ B
WP o A [ B B TS
P P -rH d ~ of o, - N
>~No@ < 00] U4 P i n ¢ @ ¥
H ¢ -G ORI g Ry 4 Bl HH
B [ 4P ¢ oo I ¢ h [ORKO]
E ™ q ¢ B “Ho |~ ey - & F
o H |y 0] ] h - =P
H P i >~ O 0 4 b P00 &
D, -m P 4 o W 4p & I5o] yh
[oR ol ) oo o F b E
-H @ H A~ D ® .4 5
« ] @ £ Y Bl talal
n o Q Hoo n ¢ D P
40 @ U - =0 < 5] b
B & & b q ko) b @ |
NG H P H & o B -
—H D, [ O, 4P - B n P o
L [} N & kS bel s
(ON ol - - ' n 1 TP
4 4P o P op [I)) N
H O ® oo g @ 4P uh & P& O
1b - & @ - -
- - O, 4p - ({VI ()] o) R ) >y
Q4P O, (ORI F ® q P
Eoam B B P H - - - LN B @
» N ¢ o q q YH 4P -y O - P
B ¥ 4 -H P — - H
H A P & 18} O ) JORRS U O
& P 3b 0 4@ o Q & & b Y P
RO P - D P - B
© oo HOREK S £ 0 [o9) ne [ORH 1b
T OHP 4P ¢ Q@ -H
P SR} [ONE HORN] Y s 4
W Q4P 4P D o b o @
~ - B ¢ B k 0N th - g u -
I @ q - i +# e
+H P A -H - 4P o) P PO E
Rat YH 4 ol Q@ How [§¥]
0] W@ G & 4P { b HORN )
[ R (Of (VRO oG (OFgm i
o] -HOE B fa ) £ b H ®
¢ o -H & =1 i Pon © -
= - H h 0 H
IS5 [ Iy [ORO) g o) By
1] q o4 @ q uly [ON o, - O
Ho4 ] ¢ P Y 5 ¢
D D P oy 4P & - A
& B — EH H @ o) ¢ @ © q
Rl OR ¢ HH P
Y - ] o - L) @ g OB
= q & - Q@ H sHo P
S 4 o5 b i P
(VI I 3k > ® [
H P -H # g - P O] D Hop
Xo) P & ) - &L $
+# 4 aOOX 4~ - P o4 H B oQ
© F W 4D =) @ (VO]
L ¢ d BB oy o
¢ d JORNH q oaoR = JOT (Y
N UH N Eis) - [oal o B P D
e P (Vg oRRON P - -
—H B Ul —H oo D ® B
>N D — -H - o] » -
ORI q e [V o N @ - 4P
[l @ Bl — 0O - 4
4 0 ¢ q - QP HoP
[ORRONY)! O B [OJY)] Hoh H s LI (OB

TBD

o
1o
for
1
With
AS

TP T
1z
CTveTy
3 e
L]
oo

AN
Page 18 of 44

4 mer
+
the
1 R +
Ret+ag
ned
ni
Effective

N

"
oo

+
ot
¥
ot
1o
Tt
mls o
meIRet
it
reaft

T

EIENE
I
M
THS

Tt
P

1o
oo
13314
OOy
EIECE2
A W
[SEyyes

parEs:
P RNV
R
Tt
d Cine
a—C3r
ot
S

I

-
1
i
T
TICo
1o

N

n

1

£ 4 ot
EEN
crre—pacerray
£
TOTTOWEG—PTEOSPe
£
| s g
o
+
crre—g¥raro
[CRACEncsmn
=
T

PRV
RS tEFUmEeRtSy

12
.

=
m

T
na

e

"
A

I

Eppy
WL
N

d—at
<
arthritis
i3+

Srthe

o
]
i
o
n
[cTyy e

aE
ot o
ni
-
ofe
—m
FHE
5
£
fatture
3~

4

==
daft
11+~
T
Oat
=
+
Patx
£
SR

ot crrragtc—OCTC
+

|SACaTEg ey goye)
rt T
T

I
=]

e
W
1 o
A1
At
bl
TCPOTTcCO—0OTT
SN
Sh
EF
rsiE:
Eradt
110
1
FIP
Only)

K

=
ro
P PP RN
St¥EY

£

+

Nt o

7ES

a -y
isiana

Do
Pt
v ot
el
W T
PSR
1t
£14545 5 o o =
T
TRt
a oca
S3n
P S AP

£
T
4
~
=
+
Stattott

Comm
3

n
+

IJ.L

T

-

Fr

o F
WwaS—aetrnea—as
(for Lou

N

7Y

Y

[y
oo S
N
IO ©
-~

1

+1h NOT
li1adead

MM ot
Tt

EIESN
T
I o

L]

EIR
Tt

W Ctit
rcact

A

Nt
Sx3e

11 or
[CACE |
d bot+h

o rcrprc—poac ot
T—C

o
=
Tt

Tt

Sl faan o~
n

aRrd—Fun
i3+

T
WL
N
K
Tt

nt
CIrccT S
+1 el 4+
W Tt
Pocam

n

PR

Tor ot c

N
T

Proprietary Information of UnitedHealthcare. Copyright 20232626 United HealthCare Services, Inc.

5
SacE s
ot

Ontar
rEart

At £

-~
T o CItte o

in
T
o
daf
\S1op oy
sz »
veSES
=Y K
K
n
¥
RN
-
¥

TCpPpaoT
T

nt o
R R eye)
-~
“T
n
Py g
ot

PSR RPN SN
ST

™
i
1 o
arerTage
okl
T a7y
e o o
Fhatt
hrvd
Al
o T
-
¥
PETEN

s
S
E¥Xo

LT CTTTOoO T
S

-

eSS
in
v

A

PN

T

Iat

S~

S

path

UnitedHealthcare Community Plan Medical Policy

4
o

Articular Cartilage Defect Repairs

B



10n

format

tary and the sole property of UHC.

in

(“"UHC”) Proprietary and Confidential Information: The

Inc.

UnitedHealthcare,

1, proprie

10n agrees no

this document is confidentia
t of th

in

contained

lose or use it for any purpose other

isc
ble State Med

t to d

informati

in

1is

ipien
than to facilitate UHC’s compl

The rec
requiremen

id contractual

ica
tly prohibited and requ

th applica

lance wi

Any other use or disclosure

the

ires

tric

18 S

£

express written consent of UHC.

WK

amal
Arat—F

ot
rhatt

Tt

Th

It

o
=

™

PN N S I | EEE
It (S

maont o PO SN I A2 B ~EE RSN SO
TSIt [SEFe ==

EIESSEANEYN
T L

D

Tt

ory-S =L T Tt [CEpeye; TItC

[Sgungn

A==y T ott

Tt

+ 1
TIT

+

T
nad +h

[STyws

Freom £ L 29 4+

X

£0 + 2N

+

sz

et
ratit

EANEVS

40 + 14
T T

a Fyreoen

EIE2SCENEYN
oL

EIFErS

Tt C C

Coarmmm

PNFEE
ntat:

oam

Too T

s

=S =4
2 2 4
a0

Tt

iy

Tt

Tt

PP
westerh

20 4+ 29

TaT

T e

Q
T Oy

a2 4
O~=Z—=+

O

1
T
Tnd

£
from

S~
ooy

Cam e~ 3 Rt 1 ey
o Tt c o ity

+ 1
T e

131y .
UMy

b

TOTTOW

+
=3

Nan
T IN it

nd Qo

e

=3

T
1 d
[=E2a~

TICo

o Oat ENEVS S S 1o
(=] o T [ 5 S o s s i gy g ey

El

+
e s gy

A MaMacot oy TTn o o
[SF 3> S s o s (& iy oy s iy T

El

Trcat -

Ontar

LA
ot

NCT PN R
oo ity

ver
ESS
PR
=35

11dad ok

T

cfatroad +hot +
Stat

N S L S
paErehRtEsS

ni
TC

o

1>

T

CIiac —Ccrt AASAT =R 5 Tt

<

W

T
oS

(QO
U 07

nt
ITCo

2

+
po Tt

E2N

n

N

N
TN

£ £i-7 £
f—fanalftollow

PR
i

P e T
hc—at—trt

1

T

or

o o
oo Y
g 4+ 3

B
¥

+
TIT

z

1T
Tt T O v etT

ot
T T

B

T

"
e eS

B

P N
bs—reportea

e
o Cr

i3+

4
T T FCSy

neliidad +h o4+

OTt

nt £

+m

PAPENES

4

oo
O o TOCTECT
11+

oo S

T

Klsxz

WL

g 3 5 e e

T

)

T

CrCaTiteic

TOT
+ 1

"
Tt

ror1

2

To ot gudior

ENEI
ro+Rt
£
£

~

£am

rar EVSIE BE 2N S 2 BN il
TCpPpaoTr —Tir—citc—paocCTrrOTrCitoraT
ah

or

4

a5 ]
arEidage

w1
W<

T

T oOCer
ahall

o

P

n
+it

N ram oo o
x

Tt

El

1 anmt A+
Titorattrca t

1 oy

+

ndraa
7o

o

EEEE

Snd

nex
7T

+h ot + o
WL CcIrotoc

T

T

T

JllieEpyye)

=3

Y

Tt

oy ot oo C

g g pu g

T o

[ e &

1 oo
=7

ah
ot

Ffoamawra1 m
T T O T CtO o O OIHt

oot

n
Tt

PENECWENE VS S NE e B S B =Y ol s
B S A\ S e 1 S R | o G © Sy e e i gy

wh
Wt

15
a5

Pt
ISEENSN

nt
ITCo

+h~e QN0 £ o+
Ciioit U o O ot

Mmoo
O

N
A LI

B
i

™
Tt

T

o
ot

P
£+

=

[CACE S|

y n o 13
T—SGEouP

oomi;m g o
oo TS

15l
Eme

I
SOy

m
gy g
PSWAEEPE S|

1
pFavaey

1o o
(S

1A

+ N £
AES— re—EFnaEngs

T

ozt

e et
lll.t/(,L.LC T

P

okt
matt

axzot

-

(’)011\ =

o1

(ST =r

aheorn A
TOCGTE

11
TS

+
T

T

cCO—a—SyoSt v W

|y §

T

T £ o

=42\ T o

P - S B
atogratt—(n
ah

chaonAra T

ot
=]

CrTiTCa=x o Tt

-~

TT

WCC—O
+ 1

[SASACAT =m e i

T

TIitt

oo

T

£4
& ==

. .

oo

2

M CTrorratTtcuor

P ™
Wttt

n

ESCENENE S

P

2

1 ant ot
praittat:

draocrt EIEZCTEN

"
PV =

N
T

T

oo T S0OTT

Tt

T

Tt

cTCT ouoC

T

ni
T

R T
(S

goT

Nnat ot A
o Tctrat

graft+t Ao

ot chandara EEEES
=] [Sav s

Ton A
TS
ek +h

1l ant ot
prahtat:

3 oy

PR ES
pRaS ==

ah

\> s

yass

\> s

SgTrart

o CTEra=T

T

P4

T

ey

EIESSEANEYN

o
rapire—mpY

ST
St

=

™

114+ ~

rm o~ 4 AT
(S

i
¥ ¥

ol
[SEe

nt o F
re—aTt

™
33

1
=

Eoy
T

oo
WS

1
=

TIT

oot

=

Tt

e s s g T

T

ISEEP=W
oavs

rm
Eeyaay

ol
ST

ahn

N

£ +h PN e B NN ) A S
£ TG ottt

£.117

oo
oo

et
Ean s

ES|
E=S

o
S Pt

1 e
g

+
1=

n
T

oIt

& s g

& g

2

Ry

randeom
Toic
nd EN_EA

ndral A~fandt o (AT 0 ~mDN ~d
AT T [Sszavs

oh

Tatred

3 1
ST ST

o1 ey

Er

P S S N

B
=]

W

Tt
22 2 ¢

(>yey

\> s oG TEra=T

ToOTa T
(D00
A%

cTraouittatc t oy

T

o
=]

PR
5P

£33
W

o“T

O—attta—o

12
T

EEN

£
W

nt o
ITCOo

+ 4
Pats

D

7

»r ML
I

E=

7

(400
“T

AY

MACT®
e

TCCCT

mes e
Ho*

1 eoant 1<z
Ty

£

SO

o9 er o

B
WS
rd

-~
E=

TsrahaTlm an
1Ty SO ity

+ 1

ey
oIt

+h A M o 3

n

zoroiio oo~ 4
ToOo oaoC T it

nt+h o
TS

(DL

+ 1

ot
=5

££
£+

kX

T

2 R i i s e

7

Tt

“T

T It

ME
pasn

+
T

~
E=

PR
SHp

o

EEEE SN SN MACO TS
tRe—awtno¥r ST

+ 1

ey

Neoerds
X E=AS ==pas

=

PP NS
T—o COTC o

ISEEEy-]
SAZESS A

=4

T

3 nt AnA TOADC
(ST Aw pun

ot
~o—pPatTrent

TODRC
T

=
S
2

13
[cavyw

I ) LR
T T

al
e

Tt

+aod +h
\> s

114

oo o

(20101
=

=1
a1
294

ro
=5

Pat
T

X

imelantation {maan =
Hhptantats: {rean
££
£

r
=

ro £4
(S [ oy oy

nt o
0TS

N

+
PaotTT

P2

1 ant e
Hprahttat:

1 o

e
pRa ==

ah

Tt

=]

T

It

Tt

T

n
ez

R,
=3

Ny e T S S n
I3av =n TP Traftrta oIS —att

ah
Tt

P Y ~DA SR, I s
¥ founa—that—auwt

[Sacnorny

T
It

-
ST

P4

ndr
IR AV sy gu

ah
TT

=]

~a
[exzavs

v+ ] o
arcrrag

o

2 olen
Kt

+ 1
TITT

£12711
o e g

ot £ e
et T—rarg
na
S

[N
A=

1 on
7

NETE S
To T

=]

dizralk ]
SotftaoT

K

ma1n
a1+

R

na_Fiin ~t n

nao

o
e s s

i

TItC

n

+ 1

high

-~
=

™
Tt

tx

o

oo ottt o

(S

TS

1l oantatid
Hprantat:

3 oy

ro
(S

Tt

Tt

[ s

=]

il (’7(’\1(’\\ Forarm A

+
[S3==r

-

-

-

z N7

71 oty £ Q A= £yt o] (=D
|3 s R B S B . i S o B & g it

1~

aszat At 0 o~

7\
T o yo oottt

o T T TrTaoto T T U7/ oo —Ccitac

~y
ah

T—Cw

=<

1 nrer

defant 1 "

S t
ot +1
chat

ndre

12 olen
1

+ 1

£1271

~
X

a FEa 4 » frpame £
B e T CTILr

Tt

ANCT

X

B> == 3as

T

TS

oxe) oG Ta=T

Tt

To T Citt

T

T

T

Eye)

~
E=

11+
[SaCaess

Th

It

11+~
o

na o

ol
e s oy

£
E=

man

1
TP T

n
Tt

E=

TIT

=T

=]

=20

g13s

T

Page 19 of 44
Effective

Only)

lslana

(for Lou

Articular Cartilage Defect Repairs

TBD

UnitedHealthcare Community Plan Medical Policy

Proprietary Information of UnitedHealthcare. Copyright 20232626 United HealthCare Services, Inc.




(“UHC”) Proprietary and Confidential Information: The information
contained in this document is confidential, proprietary and the sole property of UHC.
The recipient of this information agrees not to disclose or use it for any purpose other
than to facilitate UHC’s compliance with applicable State Medicaid contractual

Inc.

UnitedHealthcare,

Any other use or disclosure is strictly prohibited and requires the

express written consent of UHC.

requirements.

PN o |
Tt

N S SN S
St¥rat

T

BTN
SHEF

N CT
7Y

1
=

whaot+h

IS T
oy

+

P ES ENTT

T

ey EE e o
ThasuEEsr

g g

SE=
1

o

oIt Tt

NS+ 2

E=

i)

SHPeTE

Eaye)

oIt

Wit

oot

E=

o
=]

SRR
[SaSIvav =

n
PR A =y S

NAA + 4

1Mo

n
[RAT AT Sy S g 4 & g e A O

n
KrCt—

defaort o £
g crragCcOCcTTCtTsS E=

P I

S T I

oo
Koo oL oL

+ha ~len
[Spya=n

+ 1
T

oo

(A—CD ) 4+ oaomm e
It <

o

ISEEEPA ]

£ Q
E=

aszat At 0 o~

-

nadretrad
oo

=

<’)ﬂ’1 O

o

K

Srd Qoo e
aRrd—SamartEzis

n

i)
pa s

AWAY

Moot

7

PEEZW= M SNNE SR 2
[Erzavs

[SRSACAT =

A}

Sy Sttt

T

\eamnvay |

"

T

oo
WS

1

o £
£

=N Th ENEE o2

r 1o~

=

N
J_Ct/(,I.J_J_

P I

£
=

r math o
T

+ 1

ANCT +

X

TIIC T

rIrc oo citot o TricT

PTaCto

o crrragtc

> 1o

TIICT

T

T

na

S
optrons

+tmant
T CatcittCIic

r

+ 1
cO—OTICT

comim A 4+
OompartCt

£ NCOT
T

aCy —OT—7x

+1h £ g
cre—C Tt =

EESENE RS-
CERTHag

oo o
Ott

n

R
recommencation

oomm

P

NN
—CoTL

73 dan
SOMC—C Vv G CTT

m

~

z

T

TOWC Ve

N

-~
TIICTEC

rrafe
gratts—s

PR - chondeal

ma s

I

-

ek

T—OT

<

57
ah
T

TOTrfaCtcotrC— OO o oot rtaT

(cxey

TT

[eavs

PR TN
o vV CHt

Snd
[SsRae

agraft o
STfarcS

Al
oo

w1t ot
MPa TSt —wI Tt ST

compared

NCT
T

71X

HtEoom
o s s i s & g o pass

r ol i~

cCT

batt
et

nal
o

Al A AI~AAN T4 4 4
FRIC AT AT A AT FaL T A e

NS+ 1
oG T T T

E SN R
Tt

ESCIE I = SN SONE VYN
Wttt

comrarad

o

11+ ~ A~

S5
PPN

ISEEEPA ]
[CaSIvav =

oLt

=

fag=m

\> s
+ 1

oo™

gass

nt o

thoy +oaodbo
tner—treatmentsS—

comim A 4+
Mmoo CO—C

T

£ NCOT
7x

£ 4o

han
|52 B A 5 A e my Sy

oo

=

o
oo tToo

-

1

ToLr ciIct

ines

| Practice Guidel

inica

(4]

(ARAOS)

American Academy of Orthopaedic Surgeons

In an updated 2015 Appropriate Use Criteria for Management of Osteochondritis Dissecans

the American Academy of Orthopedic Surgeons (AAOS) stated that

ACTI “may be appropriate" for some patients with osteochondritis dissecans but considers

it “rarely appropriate" for most patients.
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symptomatic articular

Niemeyer—et—at—{2016)—stated thattreatment—of cartilage defects of the knee:

ACTI using chrondrosphere is recommended as—remains an option for treating —symptomatic
articular cartilage defects of the femoral condyle and patella of the knee (ICRS
Interpational—Cartilage Repair—Society— grade III or IV) in adults, only if:

The person has not had previous surgery to repair articular cartilage defects

There is minimal osteocarthritic damage to the knee (as assessed by clinicians
experienced in investigating knee cartilage damage using a validated measure for knee
osteocarthritis) and

e The defect is over 2 cm? (NICE, 2018b)

(OO

German Cartilage Registry (KnorpelRegister DGOU)
important—issue—withhigh relevanee——In Oetober 2013 October 2013, the German Cartilage

Registry (KnorpelRegister DGOU) was initiated in order to study indications, epidemiology
and (clinical) outcome of different cartilage repair techniques. An The—present
evaluation of the registry baseline data was initiated to report common practices of
cartilage repair surgery in Germany. —A total of 1,065 consecutive patients who underwent
surgical cartilage treatment of the knee have been included between October 1, 2643 2013,
and June 30, 2015. The authors concluded that the present analysis of data from the
German Cartilage Registry showed that the—rast—majority—of many cartilage repair
procedures were applied in degenerative, non-traumatic cartilage defects. Experts in
Germany appeared—to—folltow followed the national and international guidelines in terms
that bone marrow stimulation is applied in smaller cartilage defects while cell-based
therapies are used for the treatment of larger cartilage defects. In patellar cartilage
defects a trend towards the use of cell-based therapies has been observed (Niemeyer et al
(2016) .~
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Osteochondral Autograft Transplantation of the Knee

Evidence from the peer-reviewed published scientific literature, textbook and some
professional societies support short to intermediate-term efficacy of osteochondral
autograft transplant of the knee in specific patient subgroups.

Trofa et al. (2022) conducted a systematic review and meta-analysis of high-quality
studies to evaluate the results of osteochondral autograft and allograft transplantation
for treating symptomatic cartilage defects of the knee. The articles included were those
with level 1 or 2 original studies, individuals reporting knee cartilage injuries and
chondral defects, an average follow-up of 2 2 years, and articles focusing on
osteochondral transplant techniques. Primary outcomes were measured using patient-
reported outcomes and failure rates associated with both methods, along with factors such
as lesion size, age, sex, and the number of plugs transplanted. For the meta-analysis,
the metaregression using a mixed-effects model was used. The investigation uncovered
twenty articles, with 364 cases who received osteochondral autografts and 272 who
received osteochondral allografts. The results showed an average survival of 88.2% in the
osteochondral autograft cohort and 87.2% in the osteochondral allograft cohort at 5.4 and
5.2 years, respectively. An average of 65.1% and 81.1% were reported on patient-reported
outcomes after osteochondral autograft and allograft, respectively. The meta-analysis
showed no significant difference in patient-reported outcome percentage change between
osteochondral autograft and allograft (P =.97) and a coefficient of 0.033 (95% CI, -1.91
to 1.98) . Meta-analysis of the relative risk of graft failure after osteochondral
autograft versus allograft showed no significant differences (P = .66) and a coefficient
of 0.114 (95% CI, -0.46 to 0.69). Furthermore, the regression did not find other
predictors (mean age, percentage of female patients, lesion size, number of plugs/grafts
used, and treatment location) that may have significantly affected patient-reported
outcome percentage change or postoperative failure between osteochondral autograft versus
allograft. The review concluded that osteochondral autograft and allograft results in
favorable patient-reported outcomes and graft survival rates at medium-term follow-up.

Kizaki et al. (2021) directed a systematic review comparing arthroscopic and open
osteochondral autograft transplantation (OAT) for knee cartilage damage. The authors
evaluated clinical outcomes, postoperative complications, defect location, and defect
size between open and arthroscopic OATs. In all, twenty-four articles were included in
the review with a total sample of 1,139 individuals, 532 in the OAT group and 607 in the
arthroscopic OAT group. The results showed that for open OAT, the defect size was three
times larger than that of the arthroscopic OAT (2.96 + 0.76 vs. 0.97 * 0.48 cm2).
Regarding defect location, the medial femoral condyle (MFC) was the most common (75.4%),
then the lateral femoral condyle (LFC; 12.1%), patella (6.7%), and the trochlea (5.7%).
All these defect locations were treated with open OAT, while arthroscopic OAT treatments
were limited to the MFC and LFC. Overall, the clinical outcomes were favorable, with the
modified Hospital for Special Surgery knee scores being 89.6 * 8.0 (36.1-month follow-up)
versus 90.4 * 6.0 (89.5-month follow-up) and the Lysholm scores being 81.6 * 8.9 (44.2-
month follow-up) and 83.3 = 7.4 (12.0-month follow-up) between open and arthroscopic
OATs, respectively. The authors concluded that the overall clinical outcomes were
favorable in open and arthroscopic OATs, while open OAT allowed treating lesions
approximately three times greater in dimension than in arthroscopic OAT.
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In a large-scale, systematic review and network meta-analysis, Zamborsky and Danisovic
(2020) examined the most appropriate surgical interventions for patients with knee
articular cartilage defects from the level I randomized clinical trials. Treatments were
compared using network meta-analysis to boost the number of included studies per
comparison. They studied 21 articles that included 891 patients. There were significantly
higher failure rates in the microfracture (mierofracture {(MFx) group compared to
autologous chondrocyte implantation (ACI) group at 10-year follow-up. Individuals who
underwent OAT had higher return-to-activity rates than those with MF. It should be noted
that the KOOS was higher in patients who underwent characterized chondrocyte implantation
or Matrix-Induced Autologous Chondrocyte Implantation (MACI) compared to MF. Finally,
there were no significant differences among the various interventions regarding re-
intervention, biopsy types or adverse events (AEs). The authors concluded that cartilage
repair techniques, other than MF, provided higher quality repair of tissue and had lower
failure and higher return-to-activity rates. The authors stated that future studies
continue to require longer follow-up periods and more representative populations to
examine the safety and efficacy of these interventions.

Solheim et al. (2018) conducted a randomized study to compare the clinical outcome of MFx
and mosaicplasty/osteochondral autograft transfer in symptomatic cartilage lesions.
Overall, 40 ferty individuals were included in the study, with 20 in the MFx group and 20
in the mosaicplasty group. The primary outcome measure was the Lysholm knee score
recorded before the surgery and at 12 months, with a median of 5 years, a median of 10
years, and a minimum of 15 years post-operative. The results showed a substantial rise in
the Lysholm score for all individuals from a mean of 53 (SD, 16) at baseline to 69 (SD,
21) at the minimum 15-year follow-up (P = .001). The mean Lysholm score was significantly
higher in the mosaicplasty group than the MFx group at 12 months, median five years,
median ten years, and minimum 15 years: 77 (SD, 17) compared to 61 (SD, 22), respectively
(P = .01), at the final follow-up. At all follow-up time points, the difference in the
mean Lysholm score was clinically significant (>10 points). The authors concluded that at
short, medium, and long term (minimum 15 years), mosaicplasty/osteochondral autograft
transfer results in a better, clinically relevant outcome than MFx for articular
cartilage defects (2-5 cm?em2) of the distal femur of the knee in patients aged 18 to 50

years.

According to the National Institute for Health and Care Excellence (NICE) guidance
document on mosaicplasty for symptomatic articular cartilage defects of the knee, current
evidence on the safety and efficacy of mosaicplasty for knee cartilage defects is
adequate to support the use of this procedure, providing the procedure is done by
surgeons experienced in cartilage surgery and with specific training in mosaicplasty for
knee cartilage defects. Additionally, standard arrangements should be in place for
clinical governance, eensent consent, and audit. However, their Interventional Procedures
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Advisory Committee (IPAC) concedes that “the terms mosaicplasty and osteochondral
autograft transfer refer to slight variations of the same procedure and may have been
used interchangeably in the literature” that was reviewed to reach their conclusion
(NICE, 2018a a—=2648).

Hangody et al. (2010) evaluated if mosaicplasty is effective in returning elite athletes
to participation in sports. The results of mosaicplasty were prospectively evaluated at 6
weeks, 3 months, 6 months, and yearly in 354 patients. Good to excellent results were
found in 91% of femoral mosaicplasties, 86% of tibial, and 74% of patellofemoral; 92% of
talar mosaicplasties had simitar—results comparable results.— The investigators concluded
that despite a higher rate of preoperative osteoarthritic changes in the athletic
patients, clinical outcomes of mosaicplasty in this group demonstrated a success rate
similar to that of less athletic patients. Higher motivation resulted in better
subjective evaluation. Slight deterioration in results occurred during the 9.6-year
follow-up. The authors stated that autologous osteochondral mosaicplasty may be a useful
alternative for the treatment of 1.0- to 4.0 cm2 focal chondral and osteochondral lesions
in competitive athletes.

Osteochondral Allograft Transplantation eftheKnree

Knee

The current medical literature regarding osteochondral allografting of the knee shows
that this procedure has demonstrated acceptable long-term results measured by reduction
in pain, improved physical function, and sustained osteochondral graft viability. There
is also sufficient evidence to support the 