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This Medical Policy only applies to the State of Nebraska.

Coverage Rationale

EpiFix or Grafix® (GrafixPL, GrafixPRIME, and GrafixPL PRIME) (Non-Injectable)

EpiFix or Grafix is proven and medically necessary for treating diabetic foot ulcer when all of the following
criteria are met:
e Adequate circulation to the affected extremity as indicated by one or more of the following:

o Pedal pulses palpable

o Ankle-brachial index (ABI) between 0.7 and 1.2

o Dorsum transcutaneous oxygen test (TcPO2) = 30 mm Hg within the last 60 days

o Triphasic or biphasic Doppler arterial waveforms at the ankle of affected leg

e Optimal glucose control glycated hemoglobin test (HgA1c) < 12% (within the last 90 days)
e Individual has a diagnosis of Type 1 or Type 2 diabetes
e Ulcer size 21 cm? and <25cm?
e Ulcer has failed to demonstrate Measurable Signs of Healing with at least 4 weeks of standard wound care which
includes all of the following:
o Application of dressings to maintain a moist wound environment
o Debridement of necrotic tissue, if present
o Offloading
¢ Individual does not have active Charcot deformity or major structural abnormalities of the affected foot
¢ Individual does not have a known or suspected malignancy of the current ulcer being treated
e Standard wound care continues
e Ulcer being treated does not extend to tendon, muscle, capsule, or bone

EpiFix and Grafix Application Limitations
e EpiFix is limited to one application per week for up to 12 weeks
e Grafix is limited to one application per week for up to 12 weeks
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Due to insufficient evidence of efficacy, EpiFix and/or Grafix are unproven and not medically necessary for all
other indications including but not limited to:

o EpiFix application more frequently than once a week or beyond 12 weeks

e Grafix application more frequently than once a week or beyond 12 weeks

TransCyte™

TransCyte is proven and medically necessary for treating surgically excised Full-Thickness Thermal Burn
wounds and deep Partial-Thickness Thermal Burn wounds before autograft placement.

TransCyte is unproven and not medically necessary for all other indications due to insufficient evidence of
efficacy.

Other Skin and Soft Tissue Substitutes

The following skin and soft tissue substitutes are unproven and not medically necessary for any indication* due
to insufficient evidence of efficacy:

e AcessoDL Bioskin™
Acesso TL Bioskin Flow
Activate Matrix Biovance® Biovance Tri-Layer or Biovance 3L
Affinity® BioWound™, BioWound Plus, or BioWound Xplus
AlloGen™ CarePATCH™
AlloSkin™ Celera Dual Layer or Celera Dual Membrane
AlloWrap® Cellesta™ or Cellesta Duo
Altiply® Cellesta Cord
AmniCore Pro Cellesta Flowable Amnion
AmniCore Pro+ CLARIX®
Amnio Quad-Core CLARIX FLO®

Cocoon membrane
Cogenex (amniotic membrane and flowable amnion)
Coll-e-Derm™

Amnio Tri-Core Amniotic
Amnio Wound™
Amnio Wrap2™

AmniocAMP-MP™ Complete AA

AmnioArmor™ Complete ACA

AmnioBand® Complete™ FT, Complete™ SL
AmnioBind or DermaBind TL Conexa™

AmnioCore™ Corecyte™

Amniocyte Plus™ Coretext™ or Protext™
AMNIOEXCEL®, AMNIOEXCEL Plus, or BioDExcel™ CorMatrix®

AmnioFix® Corplex™

AMNIOMATRIX® or BioDMatrix™ Corplex p

Amnio-Maxx™ or Amnio-Maxx™ Lite Cryo-Cord™

Amniorepair Cygnus™ Cygnus Dual or Cygnus matrix

Amniotext Cymetra™

Amniotext patch Cytal™

Amnion Bio™ DermaBind CH, DermaBind DL, or DermaBind SL
AMNIPLY™ DermACELL®*, DermACELL AWM®, or DermACELL
Apis AWM Porous (refer to asterisked note below when
Architect® DermACELL is used during breast reconstruction)

Artacent® Cord Dermacyte® Amniotic Membrane Allograft®
Artacent Wound or Artacent AC Derma-Gide™

ArthroFLEX® DermaPure™

Ascent™ DermaSpan™

AxoBioMembrane™ Dermavest® or Plurivest®

Axolotl™ Ambient or Axolotl Cryo Derm-Maxx

Dual Layer Impax™
Emerge Matrix

Axolotl Graft or Axolotl DualGraft
Barrera SL or Barrera DL, per sq cm

BellaCell HD™ Enverse

bio-ConneKt® EpiCord®

BioDfence™ or BioDFence DryFlex™ EPIEFFECT
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EpiFix®, injectable

Excellagen®

E-Z Derm®

FlowerAmnioFlo™ or FlowerFlo™
FlowerAmnioPatch™ or FlowerPatch™
FlowerDerm™

Fluid Flow™

Fluid GF™

GammaGraft™

Genesis Amniotic Membrane
Grafix Core

Grafix Plus

Guardian

Helicoll™

hMatrix®

Hyalomatrix®

InnovaMatrix AC or Innovamatrix FS
Integra® Flowable Wound Matrix
InteguPly®

Interfy™

Keramatrix®

Kerasorb®

Shield

Keroxx™

Lamellas and Lamellas XT
Matrion™

MatriStem MicroMatrix®
Mediskin™

Membrane Graft™

Membrane Wrap-Hydro or Membrane Wrap™
MemoDerm™

Microlyte Matrix

Mirragen Advanced Wound Matrix
MIRODERM™

MLG-Complete

MyOwn Skin™

NeoMatriX

NeoPatch™

NEOX®

NeoStim Membrane, NeoStim TL Membrane,
NeoStimDL

NEOX FLO®

Novachor™

Novafix™

Novafix™ DL

NovoSorb SynPath

NuDYN™

NuShield®

Omeza Collagen Matrix

ORION

Flow Products
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Esano A, Esano AAA, Esano AC, or Esano ACA

Human Health Factor 10 Amniotic Patch (HHF10-P)

Kerecis™ Omega3, Kerecis® Omega3 MariGen®

PalinGen® Amniotic Tissue Allograft and PalinGen

PermeaDerm B
PermeaDerm glove
PermeaDerm C
Phoenix Wound Matrix®
Polycyte™

PriMatrix®

Procenta®
ProgenaMatrix™
ProMatrX™

PuraPly®, PuraPly AM, or PuraPly XT
Rebound Matrix
REGUaRD™

Relese

Repriza®

Restorigin™

Restrata

Revita™

Revitalon®
RevoShield+ Amniotic Barrier
Signature APatch
SkinTE™

STRATTICE™

Stravix™ or StravixPL™
Supra SDRM

Suprathel

Surederm™

Surfactor®

SurGraft® SurGraft® FT, SurGraft® TL, SurGraft® XT

SurgiCORD™

SurgiGRAFT™
SurgiGRAFT-DUAL

Symphony

TAG

Talymed®

TenSIX®

TheraGenesis

TheraSkin®

Therion™

TranZgraft®

TruSkin™

Vendaje

Vendaje A

Vim

WoundEx®

WoundEx™ Flow

WoundFix™, WoundFix Plus, or WoundFix Xplus
WoundPlus membrane or E-Graft
Xcell Amnio Matrix

XCelliStem

XCellerate™

XCM BIOLOGIC® Tissue Matrix
XWRAP™

Zenith Amniotic Membrane
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*Refer to the Medical Policy titled Breast Reconstruction (for Nebraska Only) for information about coverage for skin and
soft tissue substitutes used during post mastectomy breast reconstruction procedures.

Acellular Matrix: A Matrix that is derived from sources other than human skin. Acellular Matrices are the most frequently
used skin substitute. Acellular Matrices are composed of allogeneic or xenogeneic derived collagen, membrane, or
cellular remnants (Debels et al., 2015; Ferreira et al., 2011; Nicholas et al., 2016; Vig et al., 2017).

Allogeneic Matrix: A Matrix that is derived from human tissue such as neonatal fibroblasts of the foreskin (Debels et al.,
2015; Ferreira et al., 2011; Nicholas et al., 2016; Vig et al., 2017).

Composite Matrix: A Matrix that is derived from human keratinocytes and fibroblasts supported by a scaffold of synthetic
mesh or xenogeneic collagen. These Matrices contain active cellular components that continue to generate compounds
and protein that may accelerate wound healing (Debels et al., 2015; Ferreira et al., 2011; Nicholas et al., 2016; Vig et al.,
2017).

Full-Thickness Thermal Burn (Third Degree Burn): A burn with destruction of all layers of the skin. These burns involve
all of the epidermal and dermal layers, with varying amounts of the sub-cutaneous layer involvement (Gomez and Cancio,
2007).

Human Skin Allograft: An Allograft that is derived from donated human skin (e.g., cadavers) that has been processed to
remove the cellular components (Debels et al., 2015; Ferreira et al., 2011; Nicholas et al., 2016; Vig et al., 2017).

Measurable Signs of Healing: Wound is diminishing in size (either surface or depth) and there is decreased amount of
exudate and necrotic tissue (Gould et al., 2016).

Partial-Thickness Thermal Burn (Second Degree Burn): A burn that involves the epidermis and only part of the dermis.
Deep Partial Thickness Thermal Burns involve the epidermis and most parts of the dermis, leaving few intact skin
appendages and nerve endings (Gomez and Cancio, 2007).

Xenograft: Skin from another species (e.g., cows, pigs, horses, fish, etc.).

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 federal, state, or contractual requirements 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.

HCPCS Code Description
A2001 InnovaMatrix AC, per sq cm
A2002 Mirragen Advanced Wound Matrix, per sq cm
A2004 XCelliStem, 1mg
A2005 Microlyte Matrix, per sq cm
A2006 NovoSorb SynPath dermal matrix, per sq cm
A2007 Restrata, per sq cm
A2008 TheraGenesis, per sq cm
A2009 Symphony, per sq cm
A2010 Apis, per sq cm
A2011 Supra SDRM, per sq cm
A2012 SUPRATHEL, per sq cm
A2013 Innovamatrix FS, per sq cm
A2014 Omeza Collagen Matrix, per 100 mg
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HCPCS Code
A2015

A2016
A2017
A2018
A2019
A2021
A4100
Q4100
Q4110
Q4111
Q4112
Q4114
Q4115
Q4117
Q4118
Q4121
Q4122
Q4123
Q4125
Q4126
Q4127
Q4130
Q4132
Q4133
Q4134
Q4135
Q4136
Q4137
Q4138
Q4139
Q4140
Q4141
Q4142
Q4143
Q4145
Q4146
Q4147
Q4148
Q4149
Q4150
Q4151
Q4152
Q4153
Q4154
Q4155

Description
Phoenix wound matrix, per sq cm
PermeaDerm B, per sq cm
PermeaDerm glove, each
PermeaDerm C, per sq cm
Kerecis Omega3 MariGen Shield, per sq cm
NeoMatriX, per sq cm
Skin substitute, FDA-cleared as a device, not otherwise specified
Skin substitute, not otherwise specified
PriMatrix, per sq cm
GammaGraft, per sq cm
Cymetra, injectable, 1 cc
Integra flowable wound matrix, injectable, 1 cc
AlloSkin, per sq cm
HYALOMATRIX, per sq cm
MatriStem micromatrix, 1 mg
TheraSkin, per sq cm
DermACELL, DermACELL AWM or DermACELL AWM Porous, per sq cm
AlloSkin RT, per sq cm
Arthroflex, per sq cm
MemoDerm, DermaSpan, TranZgraft or InteguPly, per sq cm
Talymed, per sq cm
Strattice TM, per sq cm
Grafix Core and GrafixPL Core, per sq cm
Grafix PRIME, GrafixPL PRIME, Stravix and StravixPL, per sq cm
HMatrix, per sq cm
Mediskin, per sq cm
E-Z-derm, per sq cm
AmnioExcel, AmnioExcel Plus or BioDExcel, per sq cm
BioDFence DryFlex, per sq cm
AmnioMatrix or BioDMatrix, injectable, 1 cc
BioDFence, per sq cm
AlloSkin AC, per sq cm
Xcm biologic tissue matrix, per sq cm
Repriza, per sq cm
EpiFix, injectable, 1 mg
Tensix, per sq cm
Architect, Architect PX, or Architect FX, extracellular matrix, per sq cm
Neox Cord 1K, Neox Cord RT, or Clarix Cord 1K, per sq cm
Excellagen, 0.1 cc
AlloWrap DS or dry, per sq cm
AmnioBand or Guardian, per sq cm
DermaPure, per sq cm
Dermavest and Plurivest, per sq cm
Biovance, per sq cm
Neox Flo or Clarix Flo 1 mg

Skin and Soft Tissue Substitutes (for Nebraska Only)
UnitedHealthcare Community Plan Medical Policy
Proprietary Information of UnitedHealthcare. Copyright 2024 United HealthCare Services, Inc.

Page 5 of 72
Effective 06/01/2024



HCPCS Code
Q4156
Q4157
Q4158
Q4159
Q4160
Q4161
Q4162
Q4163
Q4164
Q4165
Q4166
Q4167
Q4168
Q4169
Q4170
Q4171
Q4173
Q4174
Q4175
Q4176
Q4177
Q4178
Q4179
Q4180
Q4181
Q4182
Q4183
Q4184
Q4185
Q4186
Q4187
Q4188
Q4189
Q4190
Q4191
Q4192
Q4193
Q4194
Q4195
Q4196
Q4197
Q4198
Q4199
Q4200
Q4201

Description

Neox 100 or Clarix 100, per sq cm
Revitalon, per sq cm

Kerecis Omega3, per sq cm

Affinity, per sq cm

Nushield, per sq cm

Bio-connekt wound matrix, per sq cm
WoundEx Flow, BioSkin Flow, 0.5 cc
WoundEXx, BioSkin, per sq cm
Helicoll, per sq cm

Keramatrix or Kerasorb, per sq cm
Cytal, per sq cm

Truskin, per sq cm

Amnioband, 1 mg

Artacent wound, per sq cm

Cygnus, per sq cm

Interfyl, 1 mg

Palingen or palingen xplus, per sq cm
Palingen or promatrx, 0.36 mg per 0.25 cc
Miroderm, per sq cm

Neopatch , per sq cm
Floweramnioflo, 0.1 cc
Floweramniopatch, per sq cm
Flowerderm, per sq cm

Revita, per sq cm

Amnio wound, per sq cm

Transcyte, per sq cm

Surgigraft, per sq cm

Cellesta or Cellesta Duo, per sq cm
Cellesta Flowable Amnion (25 mg per cc); per 0.5
Epifix, per sq cm

Epicord, per sq cm

AmnioArmor, per sq cm

Artacent AC, 1 mg

Artacent AC, per sq cm

Restorigin, per sq cm

Restorigin, 1 cc

Coll-e-Derm, per sq cm

Novachor, per sq cm

PuraPly, per sq cm

PuraPly AM, per sq cm

PuraPly XT, per sq cm

Genesis Amniotic Membrane, per sq cm
Cygnus matrix, per sq cm

SkinTE, per sq cm

Matrion, per sq cm
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HCPCS Code

Q4202 Keroxx (2.5 g/cc), 1 cc
Q4203 Derma-Gide, per sq cm
Q4204 XWRAP, per sq cm
Q4205 Membrane graft or membrane wrap, per sq cm
Q4206 Fluid Flow or Fluid GF, 1 cc
Q4208 Novafix, per sq cm
Q4209 SurGraft, per sq cm
Q4210 Axolotl Graft or Axolotl DualGraft, per sq cm
Q4211 Amnion Bio or AxoBioMembrane, per sq cm
Q4212 AlloGen, per cc
Q4213 Ascent, 0.5 mg
Q4214 Cellesta Cord, per sq cm
Q4215 Axolotl Ambient or Axolotl Cryo, 0.1 mg
Q4216 Artacent Cord, per sq cm
Q4217
sq cm
Q4218 SurgiCORD, per sq cm
Q4219 SurgiGRAFT-DUAL, per sq cm
Q4220 BellaCell HD or Surederm, per sq cm
Q4221 Amnio Wrap2, per sq cm
Q4222 ProgenaMatrix, per sq cm
Q4224 Human Health Factor 10 Amniotic Patch (HHF10-P), per sq cm
Q4225 AmnioBind, per sq cm or DermBind TL per sq cm
Q4226 MyOwn Skin, includes harvesting and preparation procedures, per sq cm
Q4227 Amniocore, per sq cm
Q4229 Cogenex amniotic membrane, per sq cm
Q4230 Cogenex flowable amnion, per 0.5 cc
Q4231 Corplex p, per cc
Q4232 Corplex, per sq cm
Q4233 Surfactor or nudyn, per 0.5 cc
Q4234 Xcellerate, per sq cm
Q4235 AMNIOREPAIR or AltiPly, per sq cm
Q4236 carePATCH per sq cm
Q4237 Cryo-cord, per sq cm
Q4238 Derm-maxx, per sq cm
Q4239 Amnio-maxx or amnio-maxx lite, per sq cm
Q4240 Corecyte, for topical use only, per 0.5 cc
Q4241 Polycyte, for topical use only, per 0.5 cc
Q4242 Amniocyte plus, per 0.5 cc
Q4244 Procenta, per 200 mg
Q4245 Amniotext, per cc
Q4246 Coretext or protext, per cc
Q4247 Amniotext patch, per sq cm
Q4248 Dermacyte Amniotic Membrane Allograft, per sq cm
Q4249 AMNIPLY;, for topical use only, per sq cm

Description

WoundFix, BioWound, WoundFix Plus, BioWound Plus, WoundFix Xplus or BioWound Xplus, per
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HCPCS Code Description

Q4250 AmnioAmp-MP, per sq cm

Q4251 Vim, per sq cm

Q4252 Vendaje, per sq cm

Q4253 Zenith amniotic membrane, per sq cm

Q4254 Novafix DL, per sq cm

Q4255 REGUaRD, for topical use only, per sq cm

Q4256 MLG-Complete, per sq cm

Q4257 Relese, per sq cm

Q4258 Enverse, per sq cm

Q4259 Celera Dual Layer or Celera Dual Membrane, per sq cm

Q4260 Signature APatch, per sq cm

Q4261 TAG, per sq cm

Q4262 Dual Layer Impax Membrane, per sq cm

Q4263 Surgraft TL, per sq cm

Q4264 Cocoon membrane, per sq cm

Q4265 NeoStim TL, per sq cm

Q4266 NeoStim Membrane, per sq cm

Q4267 NeoStim DL, per sq cm

Q4268 SurGraft FT, per sq cm

Q4269 SurGraft XT, per sq cm

Q4270 Complete SL, per sq cm

Q4271 Complete FT, per sq cm

Q4272 Esano A, per sq cm

Q4273 Esano AAA, per sq cm

Q4274 Esano AC, per sq cm

Q4275 Esano ACA, per sq cm

Q4276 ORION, per sq cm

Q4277 WoundPlus membrane or E-Graft, per sq cm

Q4278 EPIEFFECT, per sq cm

Q4279 Vendaje AC, per sq cm

Q4280 Xcell Amnio Matrix, per sq cm

Q4281 Barrera SL or Barrera DL, per sq cm

Q4282 Cygnus Dual, per sq cm

Q4283 Biovance Tri-Layer or Biovance 3L, per sq cm

Q4284 DermaBind SL, per sq cm

Q4287 DermaBind DL, per sq cm

Q4288 DermaBind CH, per sq cm

Q4289 RevoShield+ Amniotic Barrier, per sq cm

Q4290 Membrane Wrap-Hydro™, per sq cm

Q4291 Lamellas XT, per sq cm

Q4292 Lamellas, per sq cm

Q4293 Acesso DL, per sq cm

Q4294 Amnio Quad-Core, per sq cm
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HCPCS Code Description

Q4295 Amnio Tri-Core Amniotic, per sq cm
Q4296 Rebound Matrix, per sq cm

Q4297 Emerge Matrix, per sq cm

Q4298 AmniCore Pro, per sq cm

Q4299 AmniCore Pro+, per sq cm

Q4300 Acesso TL, per sq cm

Q4301 Activate Matrix, per sq cm

Q4302 Complete ACA, per sq cm

Q4303 Complete AA, per sq cm

Q4304 GRAFIX PLUS, per sq cm

Description of Services

Skin substitutes also known as bioengineered, tissue-engineered, or artificial skin, are a mixed group of biologic,
synthetic, or biosynthetic materials that can provide temporary or permanent coverage of wounds of various etiologies.
Their goal is to mimic the properties of normal skin to create an environment to promote healing. Skin substitutes are an
important adjunctive treatment in the management of acute or uninfected chronic wounds in addition to other soft tissue
indications.

There is no universal classification system that allows for simple categorization of all the products that are currently
commercially available. Davison-Kotler’s (2018) most recent system organized skin substitutes according to cellularity
(cellular, acellular), layering (single layer, bilayer), replaced region (i.e., epidermis, dermis, or both), materials used
(biologic, synthetic, or both), and permanence (temporary, permanent). The most common commercially available skin
substitute products are acellular dermal substitutes made from natural biological materials from which the living cells have
been removed. These include donated human dermis, human placental membranes, and animal tissue. Regardless of the
source, the skin substitute provides a matrix into which cells can migrate to induce tissue regeneration and begin wound
healing.

Chronic Wounds

Wounds are disturbances of the skin’s structural and functional integrity and generally move through separate phases of
healing until the skin’s structure and function are restored. Patients with chronic wounds, such as diabetic foot ulcers,
pressure ulcers and venous leg ulcers, experience loss of function, pain, wound recurrence, and significant morbidity. The
standard of care for all chronic wound types includes debridement of necrotic tissue, maintaining moisture balance,
preventing, and treating infection, correct ischemia, and compression (for venous leg ulcers) and offloading (for diabetic
foot ulcers). Four weeks of standard treatments without a 50% reduction in wound size may require a change of, or
additional therapies.

Burns

For burn injuries, historically, autologous skin grafts have been the only way to provide skin coverage following
debridement. However, this can result in disfigurement and scarring of the donor site, as well as the potential lack of
donor sites in severe cases. Dermal substitutes are an acceptable option for acute partial or full thickness burns, as well
as partial thickness hypertrophic scars and contractures.

Other Soft Tissue Indications

Skin and soft tissue substitutes can also be used for repair, reconstruction, and reinforcement of tendons, injection
laryngoplasty, various cardiac applications including pericardial reconstruction, valve reconstruction, and acquired
vascular defects, as well as trauma that results in skin avulsions and degloving injuries.

The number of products and the rate at which they are being developed and becoming available for use clinically make it
a challenge to perform high quality studies to compare the effectiveness of one product over another. There is currently
an ongoing clinical trial being conducted by St. Luke's Wound Care Clinic in Texas to develop a Cellular and Tissue
Based Therapy Registry (CTPR) for Wounds. It is sponsored in collaboration with the U.S. Wound Registry. Data is
submitted by hospital outpatient departments regarding all cellular and tissue-based products currently reimbursed in the
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hospital-based outpatient department. Additional information can be found at:
https://clinicaltrials.gov/ct2/show/NCT02322554. (Accessed August 24, 2022)

Many skin and tissue substitutes are included in and ongoing clinical trials. Refer to the following for more information:
www.clinicaltrials.gov.

Clinical Evidence

Systematic Reviews, Meta-Analyses, Guidelines, and Technology Assessments That
Address Multiple Skin Substitutes

A Hayes Health Technology Assessment for Skin Substitutes for Venous Leg Ulcers in Adults concluded that a low-quality
body of evidence provided consistent evidence suggesting acellular and cellular skin substitutes may improve healing of
chronic venous leg ulcers when used in conjunction with standard wound care (SWC). The Hayes report gives it a ‘C’
rating for use of acellular or cellular skin substitutes as an adjunct to standard wound care (SWC) to treat adults with
chronic, uninfected venous leg ulcers that have not healed with SWC alone. Evidence directly comparing different cellular
skin substitutes with SWC alone and for skin substitute products or types is extremely limited and of very low quality. Skin
substitutes appear to be safe and no major safety concerns were reported. Additional, large, well-designed clinical trials
are needed to better evaluate the comparative effectiveness and safety of skin substitutes as adjuncts to SWC and as
alternatives to other skin substitutes. The skin substitutes that were part of the evidence base for this report included
Epifix, TheraSkin, TalyMed, and PriMatrix (Hayes, Skin Substitutes for Venous Leg Ulcers in Adults, 2020, Updated
2021).

A Hayes report (2020, updated 2023) for acellular skin substitutes for chronic foot ulcers in adults with diabetes indicates
that there is an overall low-quality body of evidence suggesting that acellular skin substitutes appear to heal more chronic
DFU than standard wound care (SWC) alone and in a shorter period of time. While acellular skin substitutes appear to
have some benefits over cellular skin substitutes, in terms of the incidence and time to healing, and possibly quality of life,
no definitive conclusions can be drawn as to comparative effectiveness and safety of these products due to the limited
number of studies overall, and on the individual skin substitutes. Questions remain about the effect of acellular skin
substitutes on the incidence of amputation and on ulcer recurrence due to the limited number of studies on these
outcomes. Evidence directly comparing different acellular skin substitutes or comparing acellular with cellular skin
substitutes is extremely limited and of very low quality to determine whether any 1 product or product type is superior. The
acellular skin substitutes that were part of the evidence base for this report included Epifix, EpiCord, AmnioBand, and
AmnioExcel, MatriStem MicroMatrix, DermCell (Hayes, Acellular Skin Substitutes for Chronic Foot Ulcers in Adults with
Diabetes Mellitus, 2020, updated 2023).

A Hayes report (2020, updated 2023) for cellular skin substitutes for chronic foot ulcers in adults with diabetes indicates
that there is an overall low-quality body of evidence assessing the comparative effectiveness and safety of cellular skin
substitutes incremental to SWC alone for treatment of DFUs in patients with Diabetes. The overall quality of the bodies of
evidence comparing cellular skin substitutes with other cellular skin substitutes and cellular skin substitutes with acellular
skin substitutes as adjuncts to SWC are both very low. While cellular skin substitutes appear to benefit DFU healing over
SWC alone, there is insufficient evidence on individual products to assess whether any particular cellular skin substitute is
more effective than the others. Large, well-designed clinical trials are needed to better evaluate the comparative
effectiveness and safety of cellular skin substitutes as adjuncts to SWC and as alternatives to acellular skin substitutes.
The cellular skin substitutes that were part of the evidence base for this report included Affinity, Grafix, Matristem
MicroMatrix, and TheraSkin (Hayes, Cellular Skin Substitutes for Chronic Foot Ulcers in Adults with Diabetes Mellitus,
2020; Updated 2023).

In a technical brief prepared for the Agency for Healthcare Research and Quality (AHRQ), Snyder et al. (2020) evaluated
skin substitutes for treating chronic wounds. Systematic reviews/meta-analyses, randomized controlled trials (RCTs), and
prospective nonrandomized comparative studies examining commercially available skin substitutes in individuals with
diabetic foot ulcers, venous leg ulcers, pressure ulcers, and arterial leg ulcers were included in the review. Seventy-six
commercially available skin substitutes were identified and categorized based on the Davison-Kotler classification system.
Sixty-eight (89%) were categorized as acellular dermal substitutes, mostly replacements from human placental
membranes and animal tissue sources. Three systematic reviews and 22 RCTs examined use of 16 distinct skin
substitutes, including acellular dermal substitutes, cellular dermal substitutes, and cellular epidermal and dermal
substitutes in diabetic foot ulcers, pressure ulcers, and venous leg ulcers. Twenty-one ongoing clinical trials (all RCTs)
examined an additional nine skin substitutes with comparable classifications. EpiFix was reviewed in five studies.
Grafix/GrafixPrime, MatriStem Wound Matrix/MatriStem MicroMatrix, Theraskin and Dermacell were all reviewed in two
studies each. The findings of the review included the following:
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e While 85 percent of studies examining acellular dermal substitutes described the experimental intervention as
favorable over standard of care for wound healing and shorter time to heal, insufficient data are available to determine
whether wound recurrence or other sequela are less frequent with acellular dermal substitutes. Only three studies
compared cellular dermal substitutes with standard of care. Clinical evidence for cellular dermal substitutes may be
limited by the lack of robust, well-controlled clinical trials of these products in this category

e Of the six head-to-head comparative studies, findings from five studies did not indicate significant differences between
skin substitutes in outcomes measured at the latest follow-up (> 12 weeks). The investigators concluded that the
current evidence base may be insufficient to determine whether one skin substitute product is superior to another

e The investigators found little information on the long-term effects of using skin substitutes. Wound recurrence was
seldom reported, and potential toxic or carcinogenic effects are not known. Information on amputations and
hospitalizations due to infections is also missing. Before findings can be relied upon, more data are needed on
hospitalization, pain reduction, need for amputation, exudate and odor control, and return to baseline activities of daily
living and function

e The investigators indicated that variation in study designs reduces the ability to compare outcomes across studies.
For example, the investigators identified 20 different criteria in 38 (published and ongoing) studies reporting wound
size inclusion criterion. Sizes ranged from as small as 0.5 cm? to 100 cm?. One to 25 cm? was the most common
range used as a wound size inclusion criterion. More than 4 weeks was the most common wound duration inclusion
criterion (25 studies), while a few studies allowed up to 52 weeks. Only six published studies reported on wound
recurrence after 12 weeks. Given the variation in these and other study design features, the investigators indicated
that research in this field may benefit from a more standardized study design

e The investigators found that industry funded 20 of 22 RCTs included in this report, which raises significant concerns
about possible publication bias or selective outcome reporting in that results unfavorable to industry may not be
reported or published

According to the investigators, the lack of studies examining the efficacy of most skin substitute products and the need for
better designed studies providing more clinically relevant data are this Technical Brief's clearest implications. The
investigators indicated that future studies may be improved by using a 4-week run-in period before study enrollment and
at least a 12-week study period. Future studies should also report whether wounds recur during 6-month follow-up.

Gordon et al. (2019) conducted a systematic review to determine the efficacy of biologic skin substitutes for healing
diabetic foot ulcers. Some products included in this review were Amnioexcel, Dermacell, Epicord, Epifix, Grafix, Matristem
and Theraskin. The main objective was to calculate a pooled risk ratio for the proportion of wounds completely closed by
12 weeks. Secondary objectives included a pooled risk ratio for the proportion of wounds completely closed by 6 weeks
and mean time to healing. Biologic skin substitutes were organized both very specifically into product brand and more
broadly by 4 main groups based on product composition: allografts/xenografts, cultured skin grafts, dermal substitutes,
and biosynthetic dressings. Twenty-five studies were identified that assessed the proportion of complete wound closure
by 12 weeks. Wounds treated with biologic dressings were 1.67 times more likely to heal by 12 weeks than those treated
with standard of care (SOC) dressings (p < 0.00001). Five studies assessed the proportion of complete wound closure by
6 weeks. Wounds treated with biologic dressings were 2.81 times more likely to heal by 6 weeks than those treated with
SOC dressings (p = 0.0001). Descriptively, 29 of 31 studies that assessed time to healing favored biologic dressings over
SOC dressings. Cultured skin grafts did not show a statistical difference over SOC. The authors concluded that this
systematic review provides supporting evidence that biologic skin substitutes are more effective than SOC dressings at
healing diabetic foot ulcers by 12 weeks. This review had several study limitations, one being the individual products were
assessed in only one or two studies. Complete wound healing was assessed at 12-weeks but the mean time to healing
within that time periods was not assessed. Finally, adverse effects of the skin products were not mentioned. Future
studies must address the relative benefits of different skin substitutes as well as the long-term implications of these
products.

Skin and Soft Tissue Substitutes

Acesso DL

Studies are lacking regarding the use of Acesso DL for wound treatment. Therefore, it is not possible to conclude whether
Acesso DL has a beneficial effect on health outcomes.

Acesso DL (Dynamic Medical Services LLC, Surgenex) is a dehydrated dual layered human amniotic membrane allograft
intended to serve as a barrier or cover for acute and chronic wounds.
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Acesso TL

Studies are lacking regarding the use of Acesso TL for wound treatment. Therefore, it is not possible to conclude whether
Acesso TL has a beneficial effect on health outcomes.

Acesso TL( Dynamic Medical Services LLC, Surgenex) is a dehydrated allograft derived from donated human placental
birth tissue. Acesso TL Membrane is a triple layer amniotic membrane that is intended for use “over the wound” and “as a
barrier” or “protective coverage...to acute and chronic wounds.

Activate Matrix

Studies are lacking regarding the use of Activate Matrix for wound treatment. Therefore, it is not possible to conclude
whether Activate Matrix has a beneficial effect on health outcomes.

Activate Matrix consists of all three layers of the placental membranes including amnion, intermediate layer, and chorion.
It is @ minimally manipulated human placental membrane product derived from donated placental tissues that retain the
structural and functional characteristics of the tissues. The final product is dehydrated and composed of extracellular
matrix proteins that serves as a natural, biological barrier or wound cover.

Affinity
There are few published studies addressing the use of Affinity. Therefore, it is not possible to conclude whether Affinity
has a beneficial effect on health outcomes.

Affinity (Organogenesis Inc.) is a fluid membrane allograft that is intended for clinical use in wound repair and healing.

Refer to the above section titled Systematic Reviews, Meta-Analyses, Guidelines, and Technology Assessments That
Address Multiple Skin Substitutes for additional articles/reports that evaluate Affinity.

Serena et al. (2020) conducted a multicenter, prospective, randomized, controlled, clinical trial across 14 centers to
assess clinical outcomes associated with the use of HSAM plus standard of care (SOC) compared with SOC alone in the
treatment of DFUs over a 16-week study period (12-week treatment phase and a 4-week follow-up phase). 76 subjects
with DFUs were treated with either Affinity plus standard care (n = 38) or standard care alone (n = 38). Wound closure for
the Affinity group was significantly greater than the control group at both 12 weeks (55% vs. 29%, p = 0.02) and 16 weeks
(58% vs 29%, p = 0.01). At 16 weeks, wound closure was reported in 60% of Affinity subjects vs. 48% of control subjects
(p = 0.04). The authors reported that the probability of wound closure with Affinity vs. standard care increased by 75%
(HR, 1.75). Limitations included the lack of binding and conducted under carefully controlled conditions. The authors
concluded that the use of Affinity increased the frequency and probability of DFU wound closure. When used as an
adjunct to SOC, HSAM significantly reduced baseline ulcer area, depth, and volume. Additional data from well-designed
trials are needed to support these conclusions.

AlloGen

There are few published studies addressing the use of AlloGen. Therefore, it is not possible to conclude whether AlloGen
has a beneficial effect on health outcomes.

AlloGen (Vivex Biomedical, Inc.) is an amniotic fluid product derived from donated birth tissue. AlloGen is intended for
treatment of non-healing wounds and burn injuries.

AlloSkin

There are few published studies addressing the use of AlloSkin. Therefore, it is not possible to conclude whether AlloSkin
has a beneficial effect on health outcomes.

AlloSkin (AlloSource) is a meshed human allograft skin for acute and chronic wound therapy. It is comprised of cadaveric
epidermis and dermis.

Moravvej et al. (2016) evaluated allogeneic fibroblasts on meshed split thickness skin grafts (STSGs) in 14 patients. After
debridement and wound excision, meshed STSG was used to cover the entire wound. Alloskin (all fibroblasts cultured on
a combination of silicone and glycosaminoglycan) was applied on one side and petroleum jelly-impregnated gauze (lran
Polymer and Petrochemical Institute) was applied on the other. The healing time, scar formation, and pigmentation score
were assessed for the patients. Alloskin demonstrated good properties compared to petroleum jelly-impregnated gauze.
The average healing time and hypertrophic scar formation were significantly different between the two groups. In addition,
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the skin pigmentation score in the Alloskin group was closer to normal. The authors concluded that Alloskin grafting,
including fibroblasts on meshed STSG, may be a useful method to reduce healing time and scar size and may require
less autologous STSG in extensive burns where a high percentage of skin is burned and there is a lack of available donor
sites. Larger prospective, controlled clinical studies are needed to compare the effectiveness, of human skin allograft to
standard care.

AlloWrap

There are few published studies addressing the use of AlloWrap. Therefore, it is not possible to conclude whether
AlloWrap has a beneficial effect on health outcomes.

AlloWrap (AlloSource) is a human amniotic membrane designed to provide a biologic barrier following surgical repair.

AmniCore Pro

Studies are lacking regarding the use of AmniCore Pro for wound treatment. Therefore, it is not possible to conclude
whether AmniCore Pro has a beneficial effect on health outcomes.

AmniCore Pro (Stability Biologics) is comprised of donated human tissue that has been screened, recovered, and
serologically/microbiologically tested at Certified Laboratory Improvement Amendments (CLIA) certified labs in adherence
with Food and Drug Administration (FDA), State and American Association of Tissue Banks (AATB) requirements.
AmnioCore Pro is a significantly different allograft compared to all other AmnioCore brands. AmnioCore Pro is unique in
that it is comprised of amniotic membrane and chorionic membrane, whereas all other AmnioCore brands are comprised
of only amnionic membranes. The AmnioCore Pro is a dual layer allograft with an amnion inferior surface and a chorion
superior surface.

AmniCore Pro+

Studies are lacking regarding the use of AmniCore Pro+ for wound treatment. Therefore, it is not possible to conclude
whether AmniCore Pro+ has a beneficial effect on health outcomes.

AmniCore Pro+ (Stability Biologics) is comprised of donated human tissue that has been screened, recovered, and
serologically/microbiologically tested at Certified Laboratory Improvement Amendments (CLIA) certified labs in adherence
with Food and Drug Administration (FDA), State and American Association of Tissue Banks (AATB) requirements.
AmnioCore Pro+ is an exclusive and bioactive allograft different from AmnioCore Pro and other AmnioCore brands. The
AmnioCore Pro+ is a three-layer allograft comprised of amniotic membrane and chorionic membrane, whereas
AmnioCore Pro is a dual layer amnion/chorion graft all the other AmnioCore brands are comprised of only amnionic
membranes. The AmnioCore Pro+ is a three-layer allograft with an amnion inferior surface, chorion inner layer, and an
amnion superior surface.

Amnio Quad-Core

Studies are lacking regarding the use of Amnio Quad-Core for wound treatment. Therefore, it is not possible to conclude
whether Amnio Quad-Core has a beneficial effect on health outcomes.

Amnio Quad-Core (Stability Biologics is comprised of donated human tissue that has been screened, recovered, and
serologically/microbiologically tested at Certified Laboratory Improvement Amendments (CLIA) certified labs in adherence
with Food and Drug Administration (FDA), State and American Association of Tissue Banks (AATB) requirements. Amnio
Quad-Core is a four-layer allogeneic amniotic membrane allograft for use as a barrier and applied as a single use
covering.

Amnio Tri-Core Amniotic

Studies are lacking regarding the use of Amnio Tri-Core Amniotic for wound treatment. Therefore, it is not possible to
conclude whether Amnio Tri-Core Amniotic has a beneficial effect on health outcomes.

Amnio Tri-Core Amniotic (Stability Biologics) is a three-layer allogeneic amniotic membrane allograft for use as a barrier
and applied as a covering.

AmnioAmp-MP

There are few published studies addressing the use of AmnioAmp-MP. Therefore, it is not possible to conclude whether
AmnioAmp-MP has a beneficial effect on health outcomes.
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AmnioAmp-MP (CellGenuity Regenerative Science) amniotic membrane is a sterile human tissue allograft membrane
patch intended for homologous use to cover and protect a recipient’s tissue to be used for acute and chronic wounds,
barrier to enhance soft tissue healing after a primary surgical repair and general reconstructive surgery to reduce scar
tissue formation and enhance soft tissue healing.

Amnio Wound

There are few published studies addressing the use of Amnio Wound. Therefore, it is not possible to conclude whether
Amnio Wound has a beneficial effect on health outcomes.

Amnio Wound (Alpha Tissue, LLC) is a lyophilized human amniotic membrane allograft comprised of an epithelial layer
and two fibrous connective tissue layers specifically processed to be used for the repair and replacement of lost or
damaged dermal tissue.

AmnioWrap2

There are few published studies addressing the use of Amnio Wrap2. Therefore, it is not possible to conclude whether
Amnio Wrap2 has a beneficial effect on health outcomes.

AmnioWrap2 (Direct Biologics™) is a placental-based allograft comprised of unseparated amnion and chorion membranes
including the intact intermediate layer. It is indicated as a protective covering when placed over a wound bed or surgical
site and provides the key components found in human placental tissues including an intact extracellular matrix (ECM),
growth factors and cytokines.

AmnioArmor

There are few published studies addressing the use of AmnioArmor. Therefore, it is not possible to conclude whether
AmnioArmor has a beneficial effect on health outcomes.

AmnioArmor (Bone Bank Allografts, a subsidiary of Globus Medical, Inc.) is a dehydrated human amniotic membrane
allograft derived from placental tissue submucosa. It is intended as a wound covering for acute and chronic wounds.

AmnioBand Viable Membrane and Guardian

There is insufficient evidence to support the use of AmnioBand Viable Membrane and Guardian due to study limitations.
Larger studies are needed to establish safety, efficacy, and long-term outcomes.

AmnioBand and Guardian (MTF Biologics) are human tissue allografts made of donated placental membrane. Although
marketed under two different brand names, the products are identical.

Refer to the above section titled Systematic Reviews, Meta-Analyses, Guidelines, and Technology Assessments That
Address Multiple Skin Substitutes for additional articles/reports that evaluate AmnioBand.

A 2020 ECRI clinical evidence assessment concluded that while the evidence from two small randomized controlled trials
and one case series suggest Amnioband may improve wound healing compared with Apligraf® and when added to
standard care in patients with diabetic foot ulcers, the studies include too few patients to be conclusive, and the studies do
not validate each other, because each on addressed a different comparison. Larger, double-blind RCTs are needed to
validate findings, compare AmnioBand with other skin grafts, assess AmnioBand's use in different chronic wound types,
and report on longer-term outcomes.

Alvaro-Afonso et al. (2020) reviewed the recent advances in dermo epidermal skin substitutes (DSS) for the treatment of
diabetic foot ulcers (DFUs). PubMed and Cochrane databases were systematically searched for systematic reviews
published after 2013 and for randomized controlled trials (RCTs). A retrospective evaluation of 28 RCTs was performed.
Rates of complete wound closure and time to healing were examined for 17 commonly available DSS. Healing rates after
12 weeks and time to complete closure in DFUs were heterogeneous among the 28 RCT. The best healing rates at 12
weeks were accomplished with dermal cellular substitutes (Epifix, 100% and Amnioband, 85%). The authors concluded
that based on these studies, DSS used in conjunction with standard care appear to improve the healing rates of DFUs, as
compared with standard care alone. The authors indicated that new studies with more homogeneous samples are needed
to ascertain the role of ulcer size, duration, depth and/or type in the efficacy of DSS. According to the authors, future
RCTs should include patients with severe comorbidities, in order to be more representative of clinical reality.

Glat et al. (2019; reviewed in the ECRI report above) conducted a randomized controlled trial in which dehydrated human
amnion and chorion allograft (dHACA) (AmnioBand) was compared to one of the earliest and most commonly accepted
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tissue-engineered skin substitutes (TESS) (Apligraf) in the treatment of nonhealing diabetic foot ulcers (DFUs) over a
period of 12 weeks to assess the superiority of healing. Following a 2-week screening period during which subjects with
DFUs were treated with collagen alginate dressing, 60 subjects were randomized at 5 sites to receive either dHACA or
TESS applied weekly, with weekly follow-up for up to 12 weeks. The mean time to heal within 6-week time period for the
dHACA group was 24 days (95% CI, 18.9-29.2) versus 39 days (95% Cl, 36.4-41.9) for the TESS group; the mean time to
heal at 12 weeks was 32 days (95% ClI, 22.3-41.0) for dHACA-treated wounds versus 63 days (95% ClI, 54.1-72.6) for
TESS-treated wounds. The proportion of wounds healed at study completion (12 weeks) was 90% (27/30) for the dHACA
group versus 40% (12/30) for the TESS group. It was concluded that aseptically processed dHACA heals diabetic foot
wounds more reliably and statistically significantly faster than TESS. Study limitations included the lack of blinding.
Withdrawing patients at 6 weeks rather than continuing through 12 weeks of treatment if their wounds were not sufficiently
responding to treatment to ensure patient safety and permit other treatment pathways could also be considered a
limitation. Another limitation was the insufficient follow up time needed to evaluate long-term outcomes or recurrence.
Several of the study authors received research funds from MTF Biologics, the manufacturer of AmnioBand.

DiDomenico et al. (2018; reviewed in the Alvaro-Afonso systematic review and ECRI report above) conducted a
prospective, randomized, multi-center clinical trial and reported on the full trial results of 80 patients where AmnioBand
Membrane dehydrated human amnion and chorion allograft (dHACA) was compared with standard of care (SOC) in
achieving wound closure in non-healing diabetic foot ulcers (DFUs). After a 2-week screening period, during which
patients with DFUs were unsuccessfully treated with SOC, patients were randomized to either SOC alone or SOC with
dHACA applied weekly for up to 12 weeks. At 12 weeks, 85% (34/40) of the dHACA-treated DFUs healed, compared with
33% (13/40) treated with SOC alone. Mean time to heal within 12 weeks was significantly faster for the dHACA- treated
group compared with SOC, 37 days vs 67 days in the SOC group. Mean number of grafts used per healed wound during
the same time period was 4.0. The authors concluded that aseptically processed dHACA heals DFUs significantly faster
than SOC at 12 weeks. Future studies should consider a comparative arm using an advanced skin substitute and allow
wounds of greater severity or depth. The findings of the RCT need confirmation through an independently conducted
RCT. MTF funded the study, and several of the study authors are consultants for MTF.

Paggiaro et al. (2018; reviewed in ECRI report above) performed a systematic review to analyze the scientific evidence
found in the literature on the use of the amniotic membrane to stimulate diabetic foot ulcers (DFU) healing. Following the
inclusion and exclusion criteria, randomized controlled trials (RCT) were identified, and the risk of bias was analyzed
according to the Cochrane risk of bias tool. The authors conducted a meta-analysis of the two outcomes to evaluate the
level of evidence. Six clinical trials were identified, with a total of 331 patients. When examining the wound healing
outcome, five studies (Zelen et al., 2016; Zelen et al., 2013b; Snyder et al., 2016; Lavery et al., 2014; DiDomenic et al.,
2016) could be used for the meta-analysis. However, for wound healing time, only three studies (Zelen et al., 2016;
Lavery et al., 2014; DiDomenic et al., 2016) could be used. The most common risks of bias in the studies were selection,
attrition, and detection biases. From the meta-analysis, although the result difference of the intervention group (amnion) in
relation to the control group was not statistically significant, it was found that wound healing in the group treated with
amniotic membrane occurs 2.32 times more often and is 32 days faster in comparison with the group that used
conventional dressings. The authors concluded that there is no statistical evidence to support the effectiveness of
amniotic membrane in comparison with other conventional dressings. However, there is a clear tendency for the use of
amniotic membrane treatment to result in a larger number of DFUs healing at a quicker rate. According to the authors, the
main limitations of this study are the small number of RCTs found and the flaws found in the results published in these
studies. The authors indicated that these two conditions impaired the statistical analysis and prevented the development
of the definitive evidence for the use of amniotic membrane on DFUs.

DiDomenico et al. (2017; reviewed in ECRI report above) conducted a retrospective crossover study to evaluate the
effectiveness of dHACA in those patients that failed to respond to the SOC treatments and who exited the original recently
published, prospective randomized controlled trial (RCT) after failing up to 12 weeks of SOC treatment. (The RCT which is
referenced above, compared aseptically processed dehydrated human amnion/chorion allograft (dHACA) to standard of
care (SOC), and showed 85% wound closure rates were reported in the dHACA arm while only 25% of patients in the
SOC arm healed). Patients with nonhealing wounds from the SOC arm after exit from the original study were offered
weekly adjunctive applications of dHACA (AmnioBand) for up to 12 weeks. The primary endpoint was the proportion of
wounds completely healed at 12 weeks. Secondary endpoints included the difference in wound area from baseline to the
end of study and the percentage area reduction (PAR). Eleven patients were eligible to participate and wounds for 9 of the
11 patients healed (82%). The mean wound area decreased from 1.7 cm? to 0.2 cm?, with a corresponding mean PAR of
92%. Of the 2 wounds that failed to heal, 1 diabetic foot ulcer (DFU) decreased in area by 91% and the other by 26%. The
authors concluded that the results of this crossover study support the conclusions of the original RCT, which determined
that aseptically processed dHACA is an effective means to treat recalcitrant DFUs. Further studies, including comparative
clinical trials, may offer additional information on this unique aseptically processed graft in the healing of chronic wounds.
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DiDomenico et al. (2016; reviewed in the Alvaro-Afonso and Paggiaro systematic reviews above) compared aseptically
processed dehydrated human amnion and chorion allograft (dHACA) versus standard of care (SOC) in facilitating wound
closure in nonhealing diabetic foot ulcerations (DFUs). Patients with DFUs treated with SOC (off-loading, appropriate
debridement, and moist wound care) after a 2-week screening period were randomized to either SOC or wound-size-
specific dHACA (AmnioBand, Musculoskeletal Transplant Foundation) applied weekly for up to 12 weeks plus SOC.
Primary endpoint was the percentage of wounds healed at 6 weeks between groups. At 6 weeks, 70% (14/20) of the
dHACA-treated DFUs healed compared with 15% (3/20) treated with SOC alone. At 12 weeks, 85% (17/20) of the DFUs
in the dHACA group healed compared with 25% (5/20) in the SOC group, with a corresponding mean time to heal of 36
and 70 days, respectively. At 12 weeks, the mean number of grafts used per healed wound for the dHACA group was 3.8.
The mean wastage at 12 weeks was 40%. One adverse event and 1 serious adverse event occurred in the dHACA group;
neither was graft related. Three adverse events and 1 serious adverse event occurred in the SOC group. The authors
concluded that aseptically processed dHACA heals diabetic foot wounds significantly faster than SOC at 6 and 12 weeks
with minimal graft wastage. The authors indicated that the imitations of this trial include the lack of blinding (patient and
investigator) and lack of a soft-tissue matrices comparator. Future studies may consider comparing different amniotic
tissue forms and allowing wounds of greater severity or depth.

AmnioBind or DermaBind TL

There are no published studies addressing the use of AmnioBind or DermaBind TL for wound treatment. Therefore, it is
not possible to conclude whether AmnioBind or DermaBind TL has a beneficial effect on health outcomes.

AmnioBind or DermaBind TL is a terminally sterilized, dehydrated, full thickness placental membrane (PM) allograft
consisting of amnion, chorion, and the associated intermediate (spongy) layer used to treat acute and chronic wounds.

AmnioCore TM

There are no published studies addressing the use of AmnioCore TM for wound treatment. Therefore, it is not possible to
conclude whether AmnioCore TM has a beneficial effect on health outcomes.

AmnioCore (Stability Biologics) is a dual layer amniotic tissue allograft used to reduce scar tissue formation and modulate
inflammation with natural barrier properties to enhance healing.

Amniocyte Plus

There are no published studies addressing the use of Amniocyte Plus for wound treatment. Therefore, it is not possible to
conclude whether Amniocyte Plus has a beneficial effect on health outcomes.

Amniocyte Plus (Predictive Biotech) is a minimally manipulated amniotic fluid allograft. It is intended for use in repair,
reconstruction, replacement or supplementation of a recipient's cells or tissue.

AMNIOEXCEL, AMNIOEXCEL Plus, or BioDExcel

There is insufficient evidence to support the use of AMNIOEXCEL, AMNIOEXCEL Plus, or BioDExcel due to study
limitations. Larger studies are needed to establish safety, efficacy, and long-term outcomes.

AMNIOEXCEL, also marketed under trade name BioDEXxcel, (Integra LifeSciences, Inc.) is a dehydrated human amnion-
derived tissue allograft with intact extracellular matrix that is intended to advance soft tissue repair, replacement, and
reconstruction. AMNIOEXCEL Plus is an extension of the AMNIOEXCEL and BioDExcel product line that incorporates
additional layers of human-sourced amnion and chorion.

Refer to the above section titled Systematic Reviews, Meta-Analyses, Guidelines, and Technology Assessments That
Address Multiple Skin Substitutes for additional articles/reports that evaluate AmnioExcel.

An ECRI report for AmnioExcel (Integra LifeSciences) for dressing wounds and repairing soft-tissue defects indicates that
the evidence for AmnioExcel is inconclusive. The studies reviewed had major limitations which resulted in a high risk of
bias. Therefore, the evidence is inconclusive. (2019)

Paggiaro et al. (2018; reviewed in The AHRQ Technical Report above) performed a systematic review to analyze the
scientific evidence found in the literature on the use of the amniotic membrane to stimulate diabetic foot ulcers (DFU)
healing. Following the inclusion and exclusion criteria, randomized controlled trials (RCT) were identified, and the risk of
bias was analyzed according to the Cochrane risk of bias tool. The authors conducted a meta-analysis of the two
outcomes to evaluate the level of evidence. Six clinical trials were identified, with a total of 331 patients. When examining
the wound healing outcome, five studies (Zelen et al., 2016; Zelen et al., 2013b; Snyder et al., 2016; Lavery et al., 2014;
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DiDomenic et al., 2016) could be used for the meta-analysis. However, for wound healing time, only three studies (Zelen
et al., 2016; Lavery et al., 2014; DiDomenic et al., 2016) could be used. The most common risks of bias in the studies
were selection, attrition, and detection biases. From the meta-analysis, although the result difference of the intervention
group (amnion) in relation to the control group was not statistically significant, it was found that wound healing in the group
treated with amniotic membrane occurs 2.32 times more often and is 32 days faster in comparison with the group that
used conventional dressings. The authors concluded that there is no statistical evidence to support the effectiveness of
amniotic membrane in comparison with other conventional dressings. However, there is a clear tendency for the use of
amniotic membrane treatment to result in a larger number of DFUs healing at a quicker rate. According to the authors, the
main limitations of this study are the small number of RCTs found and the flaws found in the results published in these
studies. The authors indicated that these two conditions impaired the statistical analysis and prevented the development
of the definitive evidence for the use of amniotic membrane on DFUs.

Haugh et al. (2017; reviewed in The AHRQ Technical Report above) performed a meta-analysis examining randomized
controlled trials comparing amniotic tissue products with standard of care in nonhealing diabetic foot ulcers. A search of 3
databases identified 596 potentially relevant articles. Application of selection criteria led to the selection of 5 randomized
controlled trials. The 5 selected randomized controlled trials represented a total of 311 patients. Three of the trials
included compared EpiFix, a dehydrated amniotic membrane product, to SOC (Zelen et al., 2013b; Zelen et al., 2015;
Zelen et al., 2016) One trial compared the use of dehydrated amniotic membrane allograft (DAMA), which is also a
dehydrated amniotic membrane product, and SOC to SOC alone (Snyder et al., 2016). One trial compared Grafix, a
cryopreserved amniotic product to SOC (Lavery et al., 2014). The pooled relative risk of healing with amniotic products
compared with control was 2.7496. The authors concluded that the current meta-analysis indicates that the treatment of
diabetic foot ulcers with amniotic membrane improves healing rates in diabetic foot ulcers. The authors state that further
studies are necessary to confirm the findings identified in these 5 trials and to determine whether amniotic products have
the same impact on all diabetic patients seen in clinical practice. The authors also state that although this analysis
indicates that amniotic membrane has great potential for use in diabetic foot ulcers (DFUs) in clinical practice, patients in
all 5 of the included trials had to demonstrate adequate tissue perfusion and a lack of any signs of infection to enroll. As
many patients who develop DFUs do not demonstrate adequate tissue perfusion and are often plagued by chronic
infections, it is unclear how these products would translate into every day clinical care of diabetic patients. According to
the authors, the lack of follow-up of patients is a significant limitation of the identified studies and their review.

In a systematic review and meta-analysis, Laurent et al. (2018) assessed the efficacy and time sensitivity of human
amnion/chorion membrane treatment in patients with chronic diabetic foot ulcers (DFUs). All randomized controlled trials
(RCTs) comparing human amnion/chorion membrane plus standard therapy and standard therapy alone in patients with
DFUs were included in the analysis. Eligible studies were reviewed, and data extracted into standard form. The Cochrane
Collaboration's tool for assessing the risk of bias was used. Review manager version 5.3 software was used for statistical
analysis. Data were analyzed using a random effect model. Overall, the initial search of the four databases identified 352
published studies; of these, seven RCTS were ultimately included in the meta-analysis (Zelen et al., 2013b; Zelen et al.,
2015; Zelen et al., 2016; DiDomenico et al., 2016; Snyder et al., 2016; Lavery et al., 2014; Mohajeri-Tehrani et al., 2016).
The analysis results showed that patients receiving amniotic membrane plus standard therapy had far fewer incomplete
healing wounds than those receiving standard of care alone. Assessment of the wound healing state at 4 and 6 weeks
revealed that the wound healing state was almost the same, but there was a net difference of wound healing state at 12
weeks. The authors concluded that human amnion/chorion membrane plus standard of care treatment heals DFUs
significantly faster than standard of care alone. When using the amnion in patients with DFUs, the optimal times to assess
progress in wound healing should be 4 and 12 weeks. According to the authors, the number of studies and the sample
sizes were not sufficiently large, which can increase biases. The authors stated that further large studies or randomized
controlled trials (RCTs) are still needed to verify the findings and assess healing in infected DFUs.

Snyder et al. (2016; reviewed in the Paggiaro et al. 2018 systematic review, Haugh et al., 2017) meta-analysis, and
Laurent et al. (2017) systematic review and meta-analysis and AHRQ Technology Report above) conducted a study to
evaluate dehydrated amniotic membrane allograft (DAMA) (AMNIOEXCEL) plus standard of care (SOC) compared to
SOC alone for the closure of chronic diabetic foot ulcers (DFUs).This prospective, open-label, randomized, parallel group
trial was implemented at 8 clinical sites in the United States. Eligibility criteria included adults with type 1 or type 2
diabetes mellitus who have 1 or more ulcers with a Wagner classification of grade 1 or superficial 2 measuring between 1
cm2 and 25 cm2 in area, presenting for more than 1 month with no signs of infection/osteomyelitis; ABI > 0.7; HbA1c Less
than 12%; and serum creatinine less than 3.0 mg/dL. Eligible subjects were randomized (1:1) to receive either SOC alone
(n = 14) or DAMA+SOC (n = 15) until wound closure or 6 weeks, whichever occurred first. The endpoint was the
proportion of subjects with complete wound closure (defined as complete reepithelialization without drainage or need for
dressings. Thirty-five percent of subjects in the DAMA+SOC cohort achieved complete wound closure at or before week
6, compared with 0% of the SOC alone cohort. There was a more robust response noted in the per protocol population,
with 45.5% of subjects in the DAMA+SOC cohort achieving complete wound closure, while 0% of SOC-alone subjects
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achieved complete closure. No treatment-related adverse events were reported. According to the authors, the results of
this study suggest that DAMA is safe and effective in the management of DFUs, but additional research is needed.

AmnioFix

There is insufficient evidence to support the use of AmnioFix due to study limitations. Larger studies are needed to
establish safety, efficacy, and long-term outcomes.

AmnioFix (MiMedx Group, Inc.) is a composite amniotic tissue membrane minimally manipulated to protect the collagen
matrix and its natural properties. It is available in sheet/membrane, particulate, and wrap configurations for use in surgical
(e.g., spinal fusion and discectomy), soft tissue, tendon, and nerve applications. Other AmnioFix products include
AmnioFix Injectable that is intended for treatment of tendon and soft tissue injuries.

An ECRI report for AmnioFill and AmnioFix Allografts (MiMedx) for Use in Orthopedic Procedures indicates that the
evidence is somewhat favorable for AmnioFix. Two randomized controlled trial (RCT) and three cases series shows that
micronized AmnioFix injection is safe, relieves pain and improved function up to 3 months in patients with tendinopathies
and arthritis. The RCTs were related to plantar fasciitis with three case series were related to arthritis and tendinosis.
While the evidence is favorable for AmnioFix, larger RCTs are needed to validate results and assess long term outcomes.
There were no studies evaluating AmnioFill in orthopedic procedures (ECRI AmnioFill and AmnioFix Allografts (MiMedx)
for Use in Orthopedic Procedures, 2020).

An ECRI report for AmnioFix Amnion/Chorion Membrane Allograft (MiMedx) for Treating Surgical Wounds indicates that
the evidence for AmnioFix is inconclusive. Randomized controlled trials comparing AmnioFix with other skin substitutes
and reporting on patient outcomes (e.g., complete wound healing, quality of life) are warranted to determine the efficacy of
AmnioFix (ECRI AmnioFix Amnion/Chorion Membrane Allograft (MiMedx) for Treating Surgical Wounds, 2019).

A Hayes report for Human Amniotic Membrane (HAM) Injections for Treatment of Chronic Plantar Fasciitis indicates that a
low-quality body of evidence suggests that HAM injections may result in pain relief and improved function. None of the
studies reviewed by Hayes evaluated the comparative effectiveness of amniotic tissue—derived treatments compared with
other types of injections such as platelet-rich plasma or botulinum toxin, extracorporeal shockwave therapy, or surgery.
Substantial uncertainty remains regarding the comparative effectiveness. The studies included for review had limited
follow-up of 12 weeks or less, making it difficult to assess the long-term effects of this treatment. Double-blind RCTs with
active treatment comparators (injectables, surgery, extracorporeal shockwave therapy) are needed to evaluate the
effectiveness and safety of amniotic tissue—derived allograft treatments for plantar fasciitis. The products evaluated in this
report included PalinGen Sport FLOW, Clarix FLO, and AmnioFix (Hayes, 2019, updated 2021).

Cazzell et al. (2018) conducted a prospective, single-blind, randomized controlled trial at 14 sites in the United States to
evaluate the efficacy of micronized dehydrated human amnion/chorion membrane (dHACM) injection for plantar fasciitis
(PF). Subjects were randomized to receive 1 injection, in the affected area, of micronized dHACM (AmnioFix Injectable,
MiMedx Group Inc.) (n = 73) or 0.9% sodium chloride placebo (n = 72). Baseline visual analog scale (VAS) scores were
similar between groups. At the 3-month follow-up, mean VAS scores in the treatment group were 76% lower compared
with a 45% reduction for controls, Foot Function Index-Revised (FFI-R) scores for treatment subjects had mean reduction
of 60% versus baseline, whereas control subjects had mean reduction of 40% versus baseline. Of 4 serious adverse
events, none were related to study procedures. The authors concluded that pain reduction and functional improvement
outcomes were statistically significant and clinically relevant, supporting use of micronized dHACM injection as a safe and
effective treatment for plantar fasciitis. The authors indicated that the study’s results are limited as the comparative group
received placebo injection; thus, the effectiveness of micronized dHACM allograft versus other advanced therapies cannot
be determined. The study is also limited by a short follow-up time.

Ogaya-Pinies et al. (2018; reviewed in ECRI report above) evaluated if the use of dehydrated human amnion/chorion
membrane (dHACM) allograft wrapped around the neurovascular bundles (NVB) during a robotic-assisted radical
prostatectomy (RARP) accelerates the return to potency. A total of 940 patients with preoperative Sexual Health Inventory
for Men (SHIM) > 20 underwent RARP with some degree of bilateral nerve sparing (NS). Of these, 235 patients
underwent RARP, with bilateral placement of dHACM graft around the NVBs. They were matched in a 1:3 proportion with
a similar group of patients (n = 705) who did not receive the allograft (control group or group 2). Minimum follow-up was
12 months. Postoperative outcomes were analyzed between propensity-matched dHACM graft (group 1) and non-graft
groups (group 2). There were no significant demographic differences between the two groups. Potency was defined as
the ability to achieve and maintain satisfactory erections firm enough for sexual intercourse, with or without the use of
PDE-5 inhibitors. The mean time to potency was significantly lower in group 1 (2.37 months) versus group 2 (3.94
months). The potency recovery rates were superior for group 1 at all early time points measured except at 12 months.
Patients who received the dHACM wrap around the NVB after RARP accelerates the return to potency when compared to
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a similar control group without the use of the allograft. We also demonstrated that this faster return to potency occurs
regardless of the degree of the NS preservation. Younger patients (< 55 years of age) had the highest overall advantage if
they received the graft. The authors concluded that their results indicate that dHACM placement at the site of the prostatic
NVB does not increase the risk of biochemical recurrence after RARP, neither in the presence of positive surgical margin,
extra-prostatic disease nor high Gleason score. However, potency recovery rates did not differ between groups at 12-
months post-RARP.

Systematic review and network meta-analysis, Tsikopoulos et al. (2016) compared the efficacy of different injection
therapies for plantar fasciopathy (historically known as 'plantar fasciitis'). Randomized trials comparing various injection
therapies in adults with plantar fasciopathy were included. The primary outcome was pain relief. Secondary outcomes
included functional disability, composite, and health-related outcomes. All outcomes were assessed (1) in the short term
(up to 2 months), (2) the intermediate term (2-6 months) and (3) the medium term (more than 6 months to 2 years).
Quality assessment was performed using the Cochrane risk of bias tool. Twenty-two trials comprising 1216 patients were
included in the review. Dehydrated amniotic membrane injections were significantly superior to corticosteroids in the short
term in achieving the primary and composite outcomes. The authors concluded that although the dehydrated amniotic
membrane provided significant clinical relief at 0-2 months, there were no data about this treatment at 2 months and
beyond.

Zelen et al. (2013a) reported the results of a randomized clinical trial examining the efficacy of micronized dehydrated
human amniotic/chorionic membrane (MDHACM) injection as a treatment for chronic refractory plantar fasciitis. Forty-five
patients were randomized to receive injection of 2 cc 0.5% Marcaine plain, then either 1.25 cc saline (controls), 0.5 cc
mDHACM, or 1.25 cc mDHACM. Follow-up visits occurred over 8 weeks to measure function, pain, and functional health
and well-being. Significant improvement in plantar fasciitis symptoms was observed in patients receiving 0.5 cc or 1.25 cc
mDHACM versus controls within 1 week of treatment and throughout the study period. The authors concluded that in
patients with refractory plantar fasciitis, mMDHACM is a viable treatment option. According to the authors, larger studies are
needed to confirm these findings.

AMNIOMATRIX or BioDMatrix

There are few published studies addressing the use of AMNIOMATRIX or BioDMatrix. Therefore, it is not possible to
conclude whether AMNIOMATRIX or BioDMatrix has a beneficial effect on health outcomes.

AMNIOMATRIX, also marketed under the trade name BioDMatrix, (Integra Lifesciences Corporation) is a viable human
placental allograft composed of morselized amniotic membrane and amniotic fluid components recovered from the same
human donor. AMNIOMATRIX may be mixed with normal saline for application to surgical sites and open, complex, or
chronic wounds or mixed with the recipient’s blood to fill soft tissue defects.

Amnio-Maxx and Amnio-Maxx Lite

There are no published studies addressing the use of Amnio-Maxx or Amnio-Maxx Lite for wound treatment. Therefore, it
is not possible to conclude whether Amnio-Maxx or Amnio-Maxx Lite has a beneficial effect on health outcomes.

Amnio-Maxx (Royal Biologics) is a dehydrated, amniotic tissue membrane graft. The dual layer patch is used for chronic,
non-healing wounds such as diabetic foot ulcers and venous leg ulcers or soft tissue defects. The Amnio-Maxx Lite
version is a single layer.

AMNIOREPAIR or AltiPly

There are no published studies addressing the use of AMNIOREPAIR or AltiPly for wound treatment. Therefore, it is not
possible to conclude whether AMNIOREPAIR or AltiPly have a beneficial effect on health outcomes.

AMNIOREPAIR and AltiPly (Aziyo Biologics) are human cellular and tissue-based products. They are lyophilized placental
membrane allografts indicated for use as a biological barrier or wound cover, forming a protective cover for a variety of
acute and chronic wounds.

Amniotext

There are no published studies addressing the use of Amniotext for wound treatment. Therefore, it is not possible to
conclude whether Amniotext has a beneficial effect on health outcomes.

Amniotext (Regenerative Labs) is an amniotic membrane derived, human tissue allograft suspension product. It is
intended to serve as a barrier to aid in the repair and healing of a defect.
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Amniotext Patch

There are no published studies addressing the use of an Amniotext patch for wound treatment. Therefore, it is not
possible to conclude whether Amniotext patch has a beneficial effect on health outcomes.

Amniotext patch (Regenerative Labs) is an amniotic membrane-derived, human tissue allograft. The product serves as a
wound covering and is intended for chronic non-healing wounds such as diabetic foot ulcers and venous leg ulcers

Amnion Bio

There are few published studies addressing the use of Amnion Bio for wound treatment. Therefore, it is not possible to
conclude whether Amnion Bio has a beneficial effect on health outcomes.

The product information for Amnion Bio (Axolotl Biologix, Inc.) is not currently available.

AMNIPLY

There are few published studies addressing the use of AMNIPLY. Therefore, it is not possible to conclude whether
AMNIPLY has a beneficial effect on health outcomes.

The product information on AMNIPLY is not currently available.

Apis
There are few published studies addressing the use of Apis. Therefore, it is not possible to conclude whether Apis has a
beneficial effect on health outcomes.

Apis is an absorbable, biodegradable skin substitute comprised of gelatin (porcine derived), Manuka honey, and
hydroxyapatite. Skin substitutes are used to protect large or nonhealing wounds or burns.

Architect

There are few published studies addressing the use of Architect extracellular matrix for wound treatment. Therefore, it is
not possible to conclude whether Architect extracellular matrix has a beneficial effect on health outcomes.

Architect (Harbor MedTech, Inc) is a sterile, extracellular equine derived collagen matrix (ECM) that is intended to treat
partial or full thickness skin wounds.

Artacent

There are few published studies addressing the use of Artacent for wound treatment. Therefore, it is not possible to
conclude whether Artacent has a beneficial effect on health outcomes.

Artacent Wound (Tides Medical) is a wound specific amniotic patch. It is derived from the submucosa of donated human
placenta, and it consists of collagen layers, including basement membrane and stromal matrix. According to the
manufacturer, it is indicated for diabetic ulcers, pressure ulcers, venous stasis ulcers and burns.

Artacent AC (Tides Medical) is a dehydrated, micronized choriamniotic membrane powder that is intended for acute and
chronic wound applications including diabetic ulcers, pressure ulcers, venous stasis ulcers, and burns that are refractory
to more conservative treatment.

Sledge et al. (2020) conducted an observational analysis of Artacent, a unique amniotic patch that contains two layers of
amnion, and its ability to increase growth factor delivery for diabetic foot ulcers (DFUs) that failed to heal 50% following
standard of care (SOC) after 2-4 weeks. 26 patients were previously randomized in a larger clinical trial (that was
discontinued due to logistics) to either weekly or biweekly application of Artacent plus SOC and were included in per-
protocol effectiveness analyses. The primary endpoint was complete closure at 12 weeks. The results showed baseline
ulcers were larger than in most DFU clinical trials (4.65 £4.89cm2), and for the primary endpoint, 17/26 (65%, 95% CI: 44-
83%) of the combined treatment arms achieved complete closure. The authors concluded that healing rates are similar to
those in other placental-based tissue studies. In addition, the relatively larger size of the ulcers suggests that the DLAM
may be effective in ulcers that are more resistant to standard of care and a clinical trial with a greater sample size is
planned.
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Artacent Cord

There are few published studies addressing the use of Artacent Cord. Therefore, it is not possible to conclude whether
Artacent Cord has a beneficial effect on health outcomes.

Artacent Cord (Tides Medical) is a wound healing patch that is comprised of the umbilical cord. It is intended for the
treatment of acute and chronic wounds such as diabetic ulcers, venous stasis ulcers, and burns.

ArthroFLEX

There is insufficient evidence to support the use of ArthroFLEX due to study limitations. Larger studies are needed to
establish safety, efficacy, and long-term outcomes.

ArthroFLEX (Arthrex®) is an acellular dermal matrix intended for supplemental support and covering for soft-tissue repair.

An ECRI report for ArthroFLEX indicated that evidence from 3 small studies is at too high a risk of bias to determine how
well it repairs rotator cuff tears. Studies suggest that Arthroflex is safe, and 1 study suggests Arthroflex may improve 2-
year outcomes of arthroscopic repair. However, findings need validation in multicenter RCTs that report long-term
outcomes (ECRI, Arthroflex Acellular Dermal Matrix (LifeNet Health and Arthrex, Inc.) for Repairing Large to Massive
Rotator Cuff Tears 2017, updated 2022).

Ascent

There are few published studies addressing the use of Ascent. Therefore, it is not possible to conclude whether Ascent
has a beneficial effect on health outcomes.

Ascent (StimLabs, LLC) is a dehydrated cell and protein concentrate injectable derived from human amniotic fluid. It is
intended for treating non-healing wounds and burns.

AxobioMembrane

There are few published studies addressing the use of AxobioMembrane. Therefore, it is not possible to conclude whether
AxobioMembrane has a beneficial effect on health outcomes.

AxobioMembrane (Axolotl Biologix, Inc.) is a dehydrated human amniotic membrane allograft that is intended to
accelerate and improve soft tissue repair.

Axolotl Ambient and Axolotl Cryo

There are few published studies addressing the use of Axolotl Ambient or Axolotl Cryo. Therefore, it is not possible to
conclude whether these products have a beneficial effect on health outcomes.

Axolotl Ambient and Axolotl Cryo (Axolotl Bilologix, Inc.) are human amniotic flowable allografts. These products are
intended to support the repair of soft tissue injury.

Axolotl Graft and Axolotl DualGraft

There are few published studies addressing the use of Axolotl Graft and Axolotl DualGraft. Therefore, it is not possible to
conclude whether these products have a beneficial effect on health outcomes.

Axolotl Graft and Axolotl DualGraft (Axolotl Bilologix, Inc.) are human amniotic allograft, decellularized, dehydrated
placental membrane intended to be used for the repair or regeneration of damaged or diseased tissues.

Barrera SL or Barrera DL

There are few published studies addressing the use of Barrera SL or Barrera DL. Therefore, it is not possible to conclude
whether Barrera SL or Barrera DL has a beneficial effect on health outcomes.

Barrera SL and Barrera DL (RegenTx Partners) is a dehydrated amniotic allograft. It is intended to serve as a protective
wound cover to offer protection from the surrounding environment in wounds, including surgically created wounds.

BellaCell HD

There are few published studies addressing the use of BellaCell. Therefore, it is not possible to conclude whether
BellaCell has a beneficial effect on health outcomes.
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BellaCell (HansBiomed Corp.) is a human acellular dehydrated dermis regenerative tissue matrix. It is intended for use in
skin reconstruction to repair skin loss from injuries and wounds.

bio-ConneKt

There are few published studies addressing the use of bio-ConneKt for wound treatment. Therefore, it is not possible to
conclude whether bio-ConneKt has a beneficial effect on health outcomes.

The bio-ConneKt Wound Matrix (MLM Biologics, Inc.) is a wound dressing used for moderately to heavily exuding wounds
and ulcers. It is made of reconstituted collagen derived from equine tendon.

BioDfence or BioDfence DryFlex

There are few published studies addressing the use of BioDfence or BioDfence DryFlex. Therefore, it is not possible to
conclude whether BioDfence or BioDfence DryFlex has a beneficial effect on health outcomes.

BioDfence and BioDfence DryFlex (BioD, LLC) are membrane allografts derived from the human placental tissues for use
as a tissue barrier that covers and protects the underlying tissues.

Bioskin
There are few published studies addressing the use of Bioskin for wound treatment. Therefore, it is not possible to
conclude whether Bioskin has a beneficial effect on health outcomes.

Bioskin (Wright Medical Group, N.V.) is an amniotic wound matrix intended to support challenging would care treatment
and cover and protect acute and chronic wounds.

Bioskin Flow

There are few published studies addressing the use of Bioskin Flow for wound treatment. Therefore, it is not possible to
conclude whether BioskinFlow has a beneficial effect on health outcomes.

The product information on Bioskin Flow is not currently available.

Biovance, Biovance Tri-Layer, or Biovance 3L

There are few published studies addressing the use of Biovance Tri-Layer or Biovance 3L, Therefore, it is not possible to
conclude whether Biovance, Biovance Tri-Layer or Biovance 3L has a beneficial effect on health outcomes.

Biovance (Celularity) is a is an amniotic membrane allograft derived from the placenta of a healthy, full-term human
pregnancy, intended for the treatment of acute and chronic wounds including burns, diabetic ulcer, pressure ulcers and
surgical wounds.

Biovance 3L is a triple-layer decellularized, dehydrated human amniotic membrane, sterilized using e-beam irradiation.
Biovance 3L is intended to be used as a cover or to protect from the surrounding environment in wound and surgical
repair and reconstruction procedures.

An ECRI report for Biovance Amniotic Membrane Allograft (Celularity, Inc.) for treating chronic wounds indicates that the
evidence for Biovance is inconclusive. The studies reviewed were very low-quality single arm studies that had major
limitations which resulted in a high risk of bias. Therefore, the evidence is inconclusive (ECRI Institute. Product Brief.
Biovance Amniotic Membrane Allograft (Celularity, Inc.) for Treating Chronic Wounds. Plymouth Meeting (PA): ECRI
Institute; July 2020).

In a 2020 ECRI clinical evidence assessment, it was concluded that based on two very low-quality single arm studies, the
efficacy of Biovance for the treating chronic wounds compared to standard of care and other skin grafts cannot be
determined. Both studies had a high risk of bias due to four or more limitations, including small study size, incomplete
outcomes reporting, and lack of controls, randomization, and blinding. Studies did not report on some key patient-oriented
outcomes (e.g., infection, quality of life, wound size reduction). The studies assessed patients with different wound
etiologies and different wound types, resulting in the results not generalizable across all patients or wound types. The pilot
trial does not report outcomes for wound types separately (i.e., venous leg ulcers, diabetic foot ulcers, pressure ulcers,
arterial ulcers, and collagen vascular disease associated ulcers).
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Smiell et al. (2015) conducted a multicenter registry study to observe outcomes with use of a decellularized, dehydrated
human amniotic membrane (DDHAM; Biovance) in uninfected, full-thickness, or partial-thickness wounds. Investigators
were instructed to provide usual care regarding visit and application frequencies, concomitant therapies, and change in
wound-care regimens. The only exclusions were patients with actively infected wounds or known hypersensitivity to
DDHAM. Fifteen sites with practicing wound care clinicians of various specialties participated in this review, enrolling
chronic wounds including venous, diabetic, pressure, collagen vascular, and arterial ulcers-all of various severities,
durations, sizes, and previous treatments. A total of 244 wounds were observed in this study, however, this review is
limited to the 179 chronic wounds in 165 patients that were enrolled at 15 of the 19 participating centers. The 4 centers
that enrolled acute wounds only were excluded. Results from the analysis of this very heterogeneous population
demonstrated that during the usual course of an average of 8 weeks of wound management, patients experienced factors
that significantly affected wound closure. These factors included wound infections, noncompliance with prescribed
treatments (e.g., compression, off-loading, and wound care), re-injury of the wound, and systemic comorbidities. Nearly
50% of chronic wounds (including those that failed previous therapy with advanced biologics) with an average baseline
area of 3.1 cm2 achieved complete closure within a median of 6.3 weeks without product-related adverse experiences.
The authors concluded that this registry study demonstrated the safety and clinical benefit of DDHAM to support wound
closure across a variety of chronic wound types and patient conditions in real-world environments. The authors
recommended that these findings be validated in a prospective randomized controlled trial in chronic wounds with stricter
enrollment criteria and monitoring of a standard of good wound care.

BioWound, BioWound Plus, and BioWound Xplus

There are few published studies addressing the use of BioWound, BioWound Plus, and BioWound Xplus. Therefore, it is
not possible to conclude whether these products have a beneficial effect on health outcomes.

BioWound, BioWound Plus, and BioWound Xplus (Human Regenerative Technologies, LLC) are single-layer wound
coverings for wounds. These products are intended for use as a wound covering, surgical covering, or wrap or barrier in
acute and chronic wounds.

CarePATCH

There are few published studies addressing the use of CarePATCH. Therefore, it is not possible to conclude whether
CarePATCH has a beneficial effect on health outcomes.

CarePATCH™ (Extremity Care) is a dehydrated human amniotic membrane allograft intended to be used as a wound
cover or protective wound barrier. Processed following aseptic techniques to preserve the native physical integrity, tensile
strength, and elasticity characteristics of the amnion.

Celera Dual Layer or Celera Dual Membrane

There are no published studies addressing the use of Celera Dual Layer or Celera Dual Membrane for wound treatment.
Therefore, it is not possible to conclude whether Celera Dual Layer or Celera Dual Membrane has beneficial effect on
health outcomes.

Celera™ Dual Membrane and Celera™ Dual Layer (Nvision Biomedical Technologies, Inc.) is an Extracellular Matrix
(ECM) are products that are minimally manipulated human amniotic and/or chorionic membrane products derived from
placental tissues that retain the structural and functional characteristics of the tissues. These products are intended to
serve as a wound cover or skin substitute for cutaneous wounds.

Cellesta and Cellesta Flowable Amnion

There are few published studies addressing the use of Cellesta or Cellesta Flowable Amnion. Therefore, it is not possible
to conclude whether Cellesta or Cellesta Flowable Amnion has a beneficial effect on health outcomes.

Cellesta (Ventris Medical, LLC.) is a minimally manipulated amniotic membrane allograft intended as a covering or barrier
to offer protection from the surrounding environment in reparative and reconstructive procedures. These procedures
include but are not limited to chronic wound repair, urologic and gynecological surgeries, and burn wound reconstruction.

Cellesta Flowable Amnion (Ventris Medical, LLC.) is a chorion-free, human amniotic membrane intended for use as a
regenerative wound filler for the treatment of acute, chronic, and surgically created wounds.
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Cellesta Duo

There are few published studies addressing the use of Cellesta Duo. Therefore, it is not possible to conclude whether
Cellesta Duo has a beneficial effect on health outcomes.

Cellesta Duo (Ventris Medical, LLC.) is a dual layer human amniotic membrane allograft. It is intended for use as a
regenerative wound covering for the treatment of acute, chronic, and surgically created wounds.

Cellesta Cord

There are few published studies addressing the use of Cellesta Cord. Therefore, it is not possible to conclude whether
Cellesta Cord has a beneficial effect on health outcomes.

Cellesta Cord (Ventris Medical, LLC.) is an umbilical cord allograft product. Cellesta Cord is intended for use as a
regenerative wound covering for the treatment of acute, chronic, and surgically created wounds.

CLARIX Regenerative Cord 1K Matrix/CLARIX 100 Quick-Peel Regenerative Matrix

There are few published studies addressing the use of CLARIX. Therefore, it is not possible to conclude whether CLARIX
has a beneficial effect on health outcomes.

CLARIX Regenerative Matrix (Amniox Medical, Inc.) is comprised of cryopreserved human amniotic membrane and
umbilical cord. It is intended for wound healing and surgical coverings. The CLARIX Quick Peel Regenerative matrix is
indicated for situations in which excess bulk may not be tolerated.

CLARIX FLO

There are few published studies addressing the use of CLARIX Flo. Therefore, it is not possible to conclude whether
CLARIX FLo has a beneficial effect on health outcomes.

CLARIX FLO (Amniox Medical, Inc.) is a particulate form of CLARIX and comprised of amniotic membrane and umbilical
cord products derived from human placental tissue. It is intended to facilitate replacement or supplement damaged or
inadequate skin.

A Hayes report for Human Amniotic Membrane (HAM) Injections for Treatment of Chronic Plantar Fasciitis indicates that a
low-quality body of evidence suggests that HAM injections may result in pain relief and improved function. None of the
studies reviewed by Hayes evaluated the comparative effectiveness of amniotic tissue—derived treatments compared with
other types of injections such as platelet-rich plasma or botulinum toxin, extracorporeal shockwave therapy, or surgery.
Substantial uncertainty remains regarding the comparative effectiveness. The studies included for review had limited
follow-up of 12 weeks or less, making it difficult to assess the long-term effects of this treatment. Double-blind RCTs with
active treatment comparators (injectables, surgery, extracorporeal shockwave therapy) are needed to evaluate the
effectiveness and safety of amniotic tissue—derived allograft treatments for plantar fasciitis. The products evaluated in this
report included PalinGen Sport FLOW, Clarix FLO, and AmnioFix (Hayes, Human Amniotic Membrane Injections for
Treatment of Chronic Plantar Fasciitis, 2021)

Cocoon Membrane

There are few published studies addressing the use of Cocoon membrane. Therefore, it is not possible to conclude
whether Cocoon membrane has a beneficial effect on health outcomes.

Cocoon Membranes (Pinnacle Transplant Technologies) are human-derived amnion allografts that are a minimally
manipulated placental membrane used as a wound covering and barrier. Cocoon Membranes are intended to serve as a
covering and barrier for full and partial-thickness, chronic, and acute wounds.

Cogenex

There are no published studies addressing the use of Cogenex amniotic membrane or Cogenex flowable amnion for
wound treatment. Therefore, it is not possible to conclude whether Cogenex amniotic membrane or Cogenex flowable
amnion have a beneficial effect on health outcomes.

Cogenex amniotic membrane (Ventris Medical, LLC) is a minimally manipulated amniotic membrane allograft and
intended for use as a covering or barrier in wound repair or complex burn reconstruction.
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Cogenex flowable amnion (Ventris Medical, LLC) is an amniotic membrane suspended in a saline solution, intended for
treatment of deep or complex wound repair.

Coll-e-Derm

There are few published studies addressing the use of Coll-e-Derm. Therefore, it is not possible to conclude whether Coll-
e-Derm has a beneficial effect on health outcomes.

Coll-e-Derm (Parametrics Medical) is a dermal allograft derived from human dermal tissue. It is intended to support wound
and burn healing for wounds that have not healed with conventional care.

Complete AA, Complete ACA, Complete SL, and Complete FT

There are few published studies addressing the use of Complete AA, Complete ACA, Complete SL and/or Complete™ FT.
Therefore, it is not possible to conclude Complete AA, Complete ACA, Complete™ SL and/or Complete™ FT have a
beneficial effect on health outcomes.

Samaritan Biologics, LLC is the manufacturer of Complete SL and Complete™ FT. Complete SL is a single layer amnion
derived allograft and Complete™ FT is a full thickness amnion-chorion derived allograft. They both provide a barrier to
acute and chronic wounds.

Complete AA from Samaritan Biologics LLC, is a dual layer amnion derived allograft to serve as a barrier and provide
protective coverage from the surrounding environment to acute and chronic wounds. Complete™ AA is a sterile, single
use, dehydrated allograft derived from donated human amnion membrane.

Complete ACA, from Samaritan Biologics LLC is a three-layer amnion-chorion-amnion derived allograft to serve as a
barrier and provide protective coverage from the surrounding environment to acute and chronic wounds. Complete™ ACA
is a sterile, single use, dehydrated allograft derived from donated human amnion chorion membrane.

Conexa

There are few published studies addressing the use of Conexa. Therefore, it is not possible to conclude Conexa has a
beneficial effect on health outcomes.

Conexa (Tornier, Inc.) is a porcine dermis tissue substitute that is intended for the reinforcement of soft tissue repaired by
sutures or suture anchors during tendon repair surgery and reinforcement for rotator cuff, patellar, Achilles, biceps,
quadriceps, or other tendons. Other indications include the repair of body wall defects which require the use of reinforcing
or bridging material to obtain the desired surgical outcome.

Corecyte

There are few published studies addressing the use of Corecyte for any other indications. Therefore, it is not possible to
conclude whether Corecyte has a beneficial effect on health outcomes.

Corecyte (Predictive Biotech) is a minimally manipulated human tissue allograft derived from the Wharton's jelly of the
umbilical cord. It is intended for use as an effective and pain free alternative to lipoaspirate and bone marrow aspirate
procedures for cartilage repair.

Coretext or Protext

There are few published studies addressing the use of Coretext or Protext for wound treatment. Therefore, it is not
possible to conclude whether Coretext or Protext has a beneficial effect on health outcomes.

Coretext is an amniotic membrane derived, human tissue allograft suspension product. It acts as an anti-inflammatory and
is intended to provide a barrier to aid in healing of a defect. Protext is used as replacement tissue that is inserted or
injected into the joint and other injured areas.

CorMatrix

There is insufficient evidence to support the use of CorMatrix due to study limitations. Larger studies are needed to
establish safety, efficacy, and long-term outcomes.

CorMatrix porcine SIS-ECM (CorMatrix Cardiovascular, Inc.) is a non-cross-linked extracellular matrix made from porcine
small intestinal submucosa (SIS), which supposedly contains structural proteins (such as collagens) and adhesion

Skin and Soft Tissue Substitutes (for Nebraska Only) Page 25 of 72
UnitedHealthcare Community Plan Medical Policy Effective 06/01/2024
Proprietary Information of UnitedHealthcare. Copyright 2024 United HealthCare Services, Inc.



molecules to promote tissue ingrowth and regeneration. CorMatrix is also available in envelope form (CorMatrix
Cangaroo®) to hold and restrict migration of implantable electronic devices and impede infection. CorMatrix has been
used in a wide variety of cardiac applications including congenital cardiac and vascular surgery, pericardial reconstruction,
valve reconstruction, and acquired vascular defects at different sites.

Al Haddad et al. (2018) conducted a retrospective review of clinical outcomes following complete atrioventricular canal
(CAVC) repair. A total of 73 patients were analyzed, with an average operative age of 22 weeks. The majority (71%) of
the patients underwent a 2-patch repair. A CorMatrix patch was used for ventricular septal defect (VSD) closure in 77% of
the patients, and/or in 75% of atrial septal defect closures. There was one in-hospital mortality (1.4%) due to respiratory
failure. One patient required a pacemaker. At mid-term follow-up (1.6 years), a total of 7 patients required 8 reoperations
due to cardiac-related indications, including 5 for left atrioventricular valve (LAVV) repair, 1 for LAVV replacement, and 2
isolated residual VSDs. The authors concluded that a standardized repair for CAVC resulted in excellent outcomes with
low rates of reoperations. According to the authors, CorMatrix for the closure of CAVC produced good results with
equivalent outcomes to other patch materials. This study is limited by the retrospective nature of the data collection.

Kelley et al. (2017) reported on the treatment of Carpentier type Illa and type Ilib mitral regurgitation (MR) with a large
patch anterior mitral valve leaflet augmentation technique using CorMatrix extracellular matrix (ECM). A single-site chart
review was conducted on patients who underwent anterior leaflet augmentation performed with the Da Vinci surgical robot
or through a median sternotomy. Only patients who had anterior leaflet augmentation with porcine intestine ECM or
autologous pericardium were included. Follow-up echocardiography was performed on all patients. Histologic specimens
were available on ECM patches from a subset of patients who required reoperation. At total of 44 patients (mean age,
62.6 £12.2 years) underwent anterior leaflet augmentation with either porcine intestinal ECM or autologous pericardium.
Eight (32%) of the patients with ECM had recurrence of severe mitral regurgitation (MR) on echocardiography at an
average time of 201 98 days. Seven (28%) patients required reoperation because of failure of the ECM patch including
perforation (4%), excessive patch dilation (20%), and suture line dehiscence (4%). In contrast, none of the patients with
pericardial augmentation developed severe MR or required operation. The authors concluded that for type Ill MR, a large
anterior leaflet patch technique with porcine ECM was associated with a 32% recurrence rate of severe MR related
directly to patch failure. According to the authors, further research and development should be performed on the use of
ECM materials with a goal to decrease the failure rate experienced in this study.

Mosala Nezhad et al. (2016) attempted to systematically review the preclinical and clinical literature on the use of
CorMatrix in cardiovascular surgery. The authors found that the published clinical and preclinical studies lacked
systematic reporting of functional and pathological findings in sufficient numbers of subjects. The authors identified only
one level Il study and only four studies that could reasonably be classified as level Ill studies, the remainder representing
level IV studies that were case reports or small case series. The majority of published studies only reported immediate or
very early postoperative findings although a handful of case reports examined outcomes past a year or more. According
to the authors, there are emerging reports to suggest that, contrary to expectations, an undesirable inflammatory
response may occur in CorMatrix implants in humans and longer-term outcomes at particular sites, such as the heart
valves, may be suboptimal. According to the authors, large-scale clinical studies are needed driven by robust protocols
that aim to quantify the pathological process of tissue repair.

Corplex

There are few published studies addressing the use of Corplex for wound treatment. Therefore, it is not possible to
conclude whether Corplex has a beneficial effect on health outcomes.

Corplex (StimLabs, LLC) is a sheet of dehydrated human umbilical cord tissue used as a wound covering or barrier
membrane for acute and chronic wounds.

Corplex P

There are few published studies addressing the use of Corplex P for wound treatment. Therefore, it is not possible to
conclude whether Corplex P has a beneficial effect on health outcomes.

Corplex P (StimLabs, LLC) is a sterile, jelly allograft dehydrated into small pieces, packaged in sterile glass vials to
supplement connective tissue voids in open wound environments. Corplex P is to be packed into the wound environment
and not intended to be used as a wound covering or barrier membrane.

Cryo-Cord
There are few published studies addressing the use of Cryo-Cord for wound treatment. Therefore, it is not possible to
conclude whether Cryo-Cord has a beneficial effect on health outcomes.
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Cryo-Cord (Royal Biologics) is a cryopreserved semi-transparent, collagenous membrane allograft. It is intended for use
as a soft tissue barrier or wound covering on chronic non-healing wounds.

Cygnus, Cygnus Dualand Cygnus Matrix

There are few published studies addressing the use of Cygnus, Cygnus Dual and Cygnus matrix. Therefore, it is not
possible to conclude whether Cygnus, Cygnus Dual and Cygnus matrix have a beneficial effect on health outcomes.

Cygnus products (VIVEX Biomedical, Inc.) are available in multiple thicknesses and are dried human amnion membrane
allografts composed of a single layer of epithelial cells, a basement membrane, and an avascular connective tissue
matrix. It is intended to treat acute and chronic wounds and burns and has indications for foot and ankle, ophthalmology,
and oral surgery use. CYGNUS Dual is a semi-transparent, collagenous membrane allograft obtained with consent from
healthy mothers during cesarean section delivery.

Cymetra

There are few published studies addressing the use of Cymetra. Therefore, it is not possible to conclude whether Cymetra
has a beneficial effect on health outcomes.

Cymetra (LifeCell™) is a micronized, particulate form of AlloDerm™ which is an acellular dermal matrix. It is intended for
soft tissue grafting and injection laryngoplasty.

Tan and Woo (2010) conducted a retrospective review from a single surgeon of 381 injections of micronized dermis (MD)
in 344 patients from 2000-2010, to determine whether the material is temporary or permanent. The indications for MD
were for both temporary and permanent correction of glottic insufficiency. Twenty-nine percent of all injections resulted in
unwanted absorption. Over-injection was needed and transcervical approach was preferred to prevent implant extrusion
with over-injection (the median volume of injected material increased from 0.8 cc to 1.0 cc over the decade). In 159
patients with long-term follow-up (> 1 year), there was a 14% incidence of reinjection. The operative and postoperative
complication rate was 1.05%. Despite this, the overall need for open procedures in patients with long-term follow-up was
20%. The authors concluded that despite the problems of inconsistency in preparation, slow absorption and need for over-
injection, micronized dermis is a safe allograft material that has long-term (> 1 year) stability. The material may reduce the
need for open surgery and can be used for both temporary and permanent vocal fold augmentation. Further investigation
is needed before clinical usefulness of this procedure is proven, and research with randomized controlled trials is needed
to validate these findings.

Cytal

There are few published studies addressing the use of Cytal. Therefore, it is not possible to conclude whether Cytal has a
beneficial effect on health outcomes.

Cytal wound matrix products (ACell, Inc.) are composed of a porcine-derived extracellular matrix, also known as urinary
bladder matrix. Cytal is intended for the management of acute and chronic wounds and second-degree burns and injuries.

An ECRI report for Cytal Wound Matrix stated that the evidence is mixed as to whether Cytal Wound Matrix is more
effective or better tolerated than other skin substitutes for treating wounds. Evidence gaps remain on how well Cytal
performs compared to other skin substitutes (ECRI, 2019).

An ECRI report for Cytal Burn Matrix stated that there is limited evidence regarding the effectiveness of Cytal for treating
burns (ECRI, 2018).

DermaBind CH, DermaBind DL, and DermaBind SL

There are few published studies addressing the use of DermaBind CH, DermaBind DL, and/or DermaBind SL for wound
treatment. Therefore, it is not possible to conclude whether DermaBind CH, DermaBind DL, or DermaBind SL have a
beneficial effect on health outcomes.

DermaBind CH (Health Tec Wound Care) is a dehydrated human chorion-derived membrane allograft comprised of an
extracellular matrix (ECM) that is rich in collagen, fibrin, and elastin fibers native to the tissue. It is designed for application
directly to acute and chronic wounds, is flexible, and is a conforming cover that adheres to complex anatomies.

DermaBind DL (Health Tec Wound Care) is designed for application directly to acute and chronic wounds, is flexible, and
is a conforming cover that adheres to complex anatomies. DermaBind DL™ membrane is intended for use as a wound
covering, providing protection for the wound from the external environment and maintaining a moist environment.
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DermaBind SL™ (HealthTech Wound Care) is an amnion derived allograft for management of wounds and burn injuries.

DermACELL, DermACELL AWM, and DermACELL AWM Porous

There is insufficient evidence to support the use of DermACELL, DermACELL AWM and DermACELL AWM Porous due
to study limitations. Larger studies are needed to establish safety, efficacy, and long-term outcomes.

DermACELL, DermACELL AWM, and DermACELL AWM Porou (LifeNet Health®) are decellularized human dermal
allografts that that are intended for the management of chronic non-healing wounds such as diabetic and venous stasis
ulcers, acute burns, and other associated soft tissue injuries.

Refer to the above section titled Systematic Reviews, Meta-Analyses, Guidelines, and Technology Assessments That
Address Multiple Skin Substitutes for additional articles/reports that evaluate DermACELL.

In a 2020 ECRI clinical evidence assessment regarding DermACELL AWM for the treatment of chronic wounds, it was
concluded that based on the evidence from one randomized controlled trial (RCT), DermACELL AWM appears to be safe
and effective and achieves complete healing in more diabetic foot ulcers than standard of care. One small RCT provides
insufficient evidence to determine how well DermACELL works to treat chronic venous leg ulcers (VLUs) compared with
standard care. RCTs that compare DermACELL AWM with standard of care and other ADMs used for treating chronic
wounds are needed; 3 ongoing RCTs may partially address evidence gaps.

Luthringer et al. (2020) conducted a meta-analysis to compare human-derived acellular dermal matrices (H-ADMs) with
standard of care (SOC) to evaluate the number of healed ulcers at 12 and 16 weeks and number of days to complete
healing. As a secondary outcome, the efficacy of 3 H-ADM subtypes were studied. The 6 studies included in this meta-
analysis investigated 3 subtypes of H-ADM: AlloPatch Pliable, DermACELL, and GRAFTJACKET. These 3 H-ADM
subtypes were chosen for analysis among other commercially available H-ADMs solely based on their mention in
published studies that met inclusion criteria. Inclusion criteria indicated articles be randomized controlled trials
investigating the effects on neuropathic, nonischemic DFUs. Data from 312 DFUs in total were included in the meta-
analysis. The results show H-ADMs are more effective in healing patients within a 12-week (3.14; range, 2.04-4.83) and
16-week period (2.35; range, 1.25-4.43) in comparison with SOC. Further, the mean time to complete healing was shorter
in the H-ADM group (-2.31 days; range, -2.67 to -1.95 days) in comparison with SOC. Within the subgroups, 2 H-ADMs
were associated with a higher likelihood of complete healing within 12 weeks when compared with SOC. The third H-ADM
had a point estimate, which suggested superiority over SOC. According to the investigators, this study shows H-ADMs are
associated with a higher likelihood of complete healing and fewer days to complete healing within a 12-week and 16-week
periods when compared with SOC. The investigators noted that the commercial products performed similarly. The
investigators indicated that the meta-analysis had several limitations. First, the studies were significantly heterogeneous.
Of note, the SOC utilized, and frequency of H-ADM application was not consistent in the included studies. The overall
heterogeneity between studies was addressed by utilizing a random effects model for analysis. Still, this calls into
question the external validity of the data. The available studies are few and the total number of DFUs from the studies
covered is relatively low and often industry-associated, thus, the results are likely somewhat confounded by publication
bias. According to the investigators, further research is needed to better characterize the effects of H-ADM on DFUs at
increased lengths of follow-up. More studies with larger sample sizes that are non-industry related are needed to
investigate the efficacy of H-ADM.

In a multicenter, randomized, controlled, open-label trial, Cazzell (2019a; reviewed in ECRI report above) evaluated the
safety and efficacy of decellularized human acellular dermal matrices (D-ADM; DermACELL AWM) compared with
conventional wound care management in patients with chronic venous leg ulcers (VLUs) of the lower extremity. Patients
were randomly assigned to receive either D-ADM or standard of care (control) in a 2:1 ratio. Treatment began at week 0
and wounds were evaluated on a weekly basis until wound closure was observed or the patient completed 24 weekly
follow-up visits. Eighteen patients were included in the D-ADM arm and 10 patients in the control arm. There was a strong
trend of reduction in percent wound area for D-ADM patients with an average reduction of 59.6% at 24 weeks versus
8.1% at 24 weeks for control patients. In addition, healed ulcers in the D-ADM arm remained closed at a substantially
higher rate after termination than healed ulcers in the control. The authors concluded that D-ADM demonstrated increased
healing rates and reduction in wound size compared to conventional care. The small patient population and unbalanced
proportion between the 2 groups (2:1) was a limitation of this study. According to the authors, larger prospective,
randomized controlled studies are needed to better assess the use of DermACELL AWM in clinical practice.

Cazzell et al. (2019b; reviewed in ECRI report above) conducted a prospective, multicenter study to evaluate the efficacy
and safety of an acellular dermal matrix allograft, DermACELL (D-ADM; LifeNet Health), in the treatment of large, complex
diabetic foot ulcers (DFUs) that probed to tendon or bone. Inclusion criteria were Wagner grade 3 or 4 DFUs between 4
weeks and 1 year in duration. All participants received one application of D-ADM at baseline and could receive one

Skin and Soft Tissue Substitutes (for Nebraska Only) Page 28 of 72
UnitedHealthcare Community Plan Medical Policy Effective 06/01/2024
Proprietary Information of UnitedHealthcare. Copyright 2024 United HealthCare Services, Inc.



additional application if wound healing arrested. Ulcers were assessed weekly for 16 weeks using a laser measuring
device. Sixty-one participants were included in the study, with an average wound area of 29.0 cm; 59 of these ulcers
showed exposed bone. The entire per-protocol population (n = 47) achieved 100% granulation. The mean time to 100%
granulation was 4.0 weeks with an average of 1.2 applications of D-ADM. Mean percent wound area reduction was 80.3%
at 16 weeks. Those DFUs 15 cm or smaller were substantially more likely to close than DFUs larger than 29 cm over a
16-week duration. The authors concluded that the D-ADM demonstrated the ability to rapidly reduce the size of large,
complex DFUs with exposed bone. Some wounds did not completely heal by 16 weeks; however, the significant reduction
in size suggests that these large, complex wounds may heal if given more time. A major limitation of this study is that it
was uncontrolled, and it was not possible to make direct comparisons to results from standard of care. Another study
limitation was that the study follow-up ended after 16 weeks, which was an insufficient length of time to evaluate large
ulcer healing.

Cazzell et al. (2017; reviewed in the Luthringer et al., 2020 meta-analysis, and ECRI report above) compared the efficacy
and safety of a human acellular dermal matrix (ADM), D-ADM (DermACELL AWM; LifeNet Health), with a conventional
care arm and an active comparator human ADM arm, GJ-ADM, for the treatment of chronic diabetic foot ulcers (DFUs).
The study was a prospective, randomized controlled trial that enrolled 168 diabetic foot ulcer subjects in 13 centers across
9 states. Subjects in the ADM arms received one application but could receive one additional application of ADM if
deemed necessary. Screen failures and early withdrawals left 53 subjects in the D-ADM arm, 56 in the conventional care
arm, and 23 in the GJ-ADM arm. Subjects were followed through 24 weeks with major endpoints at Weeks 12, 16, and 24.
Single application D-ADM subjects showed significantly greater wound closure rates than conventional care at all three
endpoints while all applications D-ADM displayed a significantly higher healing rate than conventional care at Week 16
and Week 24. GJ-ADM did not show a significantly greater healing rate over conventional care at any of these time points.
A blinded, third-party adjudicator analyzed healing at Week 12 and expressed "strong" agreement. Closed ulcers in the
single application D-ADM arm remained healed at a significantly greater rate than the conventional care arm at 4 weeks
post termination (100% vs. 86.7%). There was no significant difference between GJ-ADM and conventional care for
healed wounds remaining closed. Single application D-ADM demonstrated significantly greater average percent wound
area reduction than conventional care for Weeks 2-24 while single application GJ-ADM showed significantly greater
wound area reduction over conventional care for Weeks 4-6, 9, and 11-12. According to the authors, D-ADM
demonstrated significantly greater wound healing, larger wound area reduction, and a better capability of keeping healed
wounds closed than conventional care in the treatment of chronic DFUs. This study was funded by LifeNet Health, the
organization that manufacturers DermACELL. The authors indicated that a potential weakness of this study was that the
investigators were not blinded to the treatment type when assessing wound closure.

Walters et al. (2016; reviewed in the Luthringer et al., 2020 meta-analysis above) conducted a 16-week multicenter,
randomized, controlled trial to assess the healed ulcer rate of a human acellular dermal matrix, DermACELL, compared
with conventional care and a second acellular dermal matrix, Graftjacket, in the treatment of full-thickness diabetic foot
ulcers. 168 patients were randomized into DermACELL, conventional care, and Graftjacket treatment arms in a 2:2:1
ratio. Patients in the acellular dermal matrix groups received either 1 or 2 applications of the graft at the discretion of the
investigator. Weekly follow-up visits were conducted until the ulcer healed or the endpoint was reached. The results
showed at 16 weeks, the DermACELL arm had a significantly higher proportion of completely healed ulcers than the
conventional care arm, and a non-significantly higher proportion than the Graftjacket arm (67.9% vs 47.8%). The
DermACELL arm also exhibited a greater average percent reduction in wound area than the conventional care arm
(91.4% vs 80.3%) and the Graftjacket arm (91.4% vs 73.5%). The proportion of severe adverse events and the proportion
of overall early withdrawals were similar among the 3 groups based on relative population size. The authors concluded
that DermACELL is an appropriate clinical option in the treatment of diabetic foot ulcers, with significant increases in
healing rates and rate of percentage wound closure as compared with conventional care options. This study was
sponsored by LifeNet Health, the manufacturer of DermACELL.

Dermacyte

There are few published studies addressing the use of Dermacyte Amniotic Wound Care Matrix for wound treatment.
Therefore, it is not possible to conclude whether the Dermacyte Amniotic Wound Care Matrix has a beneficial effect on
health outcomes.

Dermacyte Amniotic Wound Care Matrix (Merakris Therapeutics, Inc.) is a cross-linked human amniotic membrane
allograft. It is intended to provide a protective covering and support for cell growth during the healing process of diabetic
ulcers, venous ulcers, pressure ulcers, and burn wounds with exposed vital structures.
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Derma-Gide

There are few published studies addressing the use of Derma-Gide. Therefore, it is not possible to conclude whether
Derma-Gide has a beneficial effect on health outcomes.

Derma-Gide is a collagen wound dressing for covering and regenerating soft tissue defect or soft tissue wounds.

Armstrong et al. (2020) in an observational pilot study evaluated the safety and preliminary efficacy of a Derma-Gide, a
novel decellularized purified reconstituted bilayer matrix (PRBM) in treating diabetic foot ulcers (DFUs). Ten consecutive
diabetic wounds that failed four weeks of standard wound care were treated weekly with the PRBM for up to 12 weeks. At
each weekly visit, the wound was evaluated, photographed, and cleaned, followed by application of new graft if not
completely epithelialized. Assessment included measurement of the wound area and inspection of the wound site for
signs of complications. The primary outcome measure was wound closure, as adjudicated by independent reviewers.
Secondary outcomes included assessment of overall adverse events, time to closure, percent area reduction, and the
cost of product(s) used. Nine of 10 patients achieved complete wound closure within 4 weeks, and 1 did not heal
completely within 12 weeks. The mean time to heal was 2.7 weeks. The mean wound area reduction at 12 weeks was
99%. No adverse events nor wound complications were observed. The author notes that this is the first published data
using PBRM to treat a non-healing DFU. These early clinical findings suggest that the PRBM may be an effective tool in
the treatment of diabetic foot ulcers. Large, randomized studies are needed to validate the finding in this small
observational study.

DermaPure

There are few published studies addressing the use of DermaPure. Therefore, it is not possible to conclude whether
DermaPure has a beneficial effect on health outcomes.

DermaPure (Tissue Regenex Group, PLC) is a decellularized human dermis product for the treatment of acute and
chronic wounds by providing an environment that supports cell migration to facilitate the body’s repair, or replacement, of
damaged or inadequate skin tissue.

In a 2017 analysis, Kimmel and Gittleman evaluated the use of DermaPure, a decellularized human skin allograft, in the
treatment of a variety of challenging wounds. This retrospective observational analysis reviewed a total of 37 patients from
29 different wound clinics. Each patient received one application of DermaPure which was followed until complete closure.
A statistical analysis was performed with the end point being complete healing. All wounds on average had a duration of
56 weeks and healed in an average time of 10 weeks. Individual wound categories included diabetic foot ulcers, which
healed in 8 weeks; venous leg ulcers, which healed in 11 weeks; and surgical/traumatic wounds, which healed in

11 weeks. This study was limited by a small sample size and lack of a control group.

DermaSpan

There are few published studies addressing the use of DermaSpan. Therefore, it is not possible to conclude whether this
product has a beneficial effect on health outcomes.

DermaSpan (Zimmer Biomet® Sports Medicine) is an acellular dermal matrix derived from human allograft tissue. It is
intended for use in various practices, including orthopedics, plastic surgery, and general surgery, for repair and
replacement of damaged or inadequate skin tissue (wound coverage).

Dermavest and Plurivest

There are few published studies addressing the use of Dermavest or Plurivest. Therefore, it is not possible to conclude
whether Dermavest or Plurivest has a beneficial effect on health outcomes.

Dermavest and Plurivest (AediCell) are human amnion/chorion, umbilical cord and placental disk tissue matrixes intended
to replace or supplement damaged or inadequate skin tissue and re-stabilize a debrided wound.

Derm-Maxx

There are few published studies addressing the use of Derm-Maxx for wound treatment. Therefore, it is not possible to
conclude whether Derm-Maxx has a beneficial effect on health outcomes.

Derm-Maxx (Royal Biologics) is a freeze-dried decellularized dermal matrix allograft. It is intended for integumentary
augmentation and serve as a covering for wounds and skin defects.
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Dual Layer Impax Membrane

There are few published studies addressing the use of Dual layer impax membrane . Therefore, it is not possible to
conclude whether Dual layer impax membrane has a beneficial effect on health outcomes.

Dual Layer Impax™ Membrane (Legacy Medical Consultants) is a sterile dehydrated dual layered human amniotic
membrane allograft intended to serve as a barrier or cover for acute and chronic wounds and for use as a barrier to
protect wounds from the surrounding environment.

Emerge Matrix

Studies are lacking regarding the use of Emerge Matrix for wound treatment. Therefore, it is not possible to conclude
whether Emerge Matrix has a beneficial effect on health outcomes.

Emerge Matrix (Sequence LifeScience, Inc.) is a dual membrane, minimally manipulated, human amniotic and chorionic
membrane product derived from placental tissue that retain the structural and functional characteristics of the tissue.
Emerge™ Matrix consist primarily of extracellular matrix proteins and serves as a natural, biologic barrier or wound cover.
The typical patient population includes those with full thickness acute and chronic wounds where a biologic barrier or
wound cover is required.

Enverse

There are no published studies addressing the use of Enverse for wound treatment. Therefore, it is not possible to
conclude whether Enverse has a beneficial effect on health outcomes.

Enverse™ is comprised of dehydrated human amniotic membrane obtained from donated placental tissue. Enverse™
contains non-viable cells and is to be used as a wound covering or barrier membrane, over chronic and acute wounds,
including dermal ulcers or defects.

EpiCord
There are several published studies addressing the use of EpiCord, all with study limitations. Therefore, it is not possible
to conclude whether EpiCord has a beneficial effect on health outcomes.

EpiCord (MiMedx Group, Inc.) is a minimally manipulated, dehydrated, non-viable cellular umbilical cord allograft. EpiCord
is intended to be used in the treatment and management of chronic and acute wounds and burns to replace or
supplement damaged or inadequate skin tissue.

Refer to the above section titled Systematic Reviews, Meta-Analyses, Guidelines, and Technology Assessments That
Address Multiple Skin Substitutes for additional articles/reports that evaluate EpiCord.

An ECRI report for Epicord Umbilical Cord A