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INTRODUCTION

Diabetic foot ulcers (DFUs) present a major clinicaland economic challenge, often leading to prolonged
care and increased healthcare costs.' Advanced wound care modalities such as skin substitutes as
adjuncts to standard care have demonstrated well-established clinical benefits including improved
healing rates, reduced amputation risk, and shorter time to closure.** Despite a wide variety of available
skin substitutes, ranging from cellular and tissue-based constructs to acellular dermal matrices, their
comparative cost-effectiveness remains insufficiently characterized, especially within outpatient care
settings. As healthcare systems increasingly emphasize value-based care, identifying higher-value skin
substitutes that optimize both clinical outcomes and cost efficiency has become essential for payers,
providers, and policy makers. DFU care is intensive and costly, with clinical outcomes and treatment
costs directly influencing product selection, and reimbursement decisions, especially considering
recent Centers for Medicare and Medicaid Services (CMS) policy changes. This study evaluated the
cost-effectiveness of 11 skin substitutes for DFU management in hospital outpatient departments
(HOPDs), based on healing outcomes and CMS treatment costs.

METHODS

A literature review identified published clinical data with healing rates and number of applications for
each skin substitute in patients with Wagner grade 1-2 DFUs: (Wagner 3-4 or similar for deep wound
studies wherever available), Dermacell AWM® (LifeNet Health®, VA, USA)*°, TheraSkin® (LifeNet Health®,

VA, USA)®, Kerecis® Omega 3 (Kerecis LLC, VA, USA)’”?, Grafix® Core (Smith & Nephew, England, UK)®'°,

OASIS® wound matrix (Smith & Nephew, England, UK)"', OASIS® trilayer wound matrix (Smith & Nephew,

England, UK)'?, Graftlacket™ (Wright Medical, TN, USA)4, Integra® DRT (Integra LifeSciences, NJ, USA)'3,
EPIFIX® (MIMEDX Group, Inc., GA, USA)", Apligraf® (Organogenesis Inc., MA, USA)', and Dermagraft®
(Organogenesis Inc., MA, USA)'™. Cost-effectiveness analyses compared reported 12-week and 16-week
healing rates wherever available to total cost of treatmentin HOPDs. Cost datawere derived from Q3 2025
CMS Hospital Outpatient Prospective Payment System (OPPS) and Physician Fee Schedule (PFS) rates
using product-specific HCPCS and CPT codes. A standardized effectiveness measure (DFUs healed per
100 patients per $1,000 spent) was calculated to allow direct comparison across products with varying
unit sizes and pricing structures. Incremental cost-effectiveness with respect to Dermacell was also
measured. Cost per additional DFU healed was calculated as the incremental cost-effectiveness ratio
by dividing the difference in per-patient cost by the difference in healing rates compared to Dermacell.

RESULTS

Healing rates at 12 weeks ranged from 30% to 62%, while the average cost per DFU treated varied from
$2,3041t0 $16,702. A standardized effectiveness analysis showed substantial differences in economic
value, ranging from 3.4t0 23.0 DFUs healed per 100 patients per $1,000 spent. Using Dermacell as the
reference comparator, incremental cost-effectiveness analysis demonstrated that TheraSkin exhibited
minimal incremental cost ($1,593 per patient) with a 7.4 percentage point improvement in 12-week
nealing rates. Kerecis Omega 3, Grafix, and OASIS Ultra incurred high (> $4000) incremental cost per
natient while achieving a higher percentage pointimprovementin 12-week healing rates. Graftlacket,
ntegra DRT, EPIFIX, Apligraf, Oasis wound matrix, and Dermagraft demonstrated an unfavorable cost-
effectiveness profile, i.e., they cost more per patient than Dermacell and achieved lower healing rates
at 12weeks. For 16-week healing outcomes and 12-week healing outcomesin DFUs with deep wounds
such as exposed structures (bones, tendons, etc.), evaluated products demonstrated minimal or no
additional healing benefit compared to Dermacell, despite requiring higher treatment costs.
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Figure 2: Ratio of patients healed per $1000. The estimated number
of DFUs healed in 12 weeks out of 100 DFUs per $1000 expenditure with
each patient.

Figure 1: 12- week healing rate with average cost in HOPDs. Cost-effectiveness
analysis based on published 12- week healing rates, published number of
applications and Q3 2025 CMS data for treating DFUs in HOPDs. Triangle markers
show the average cost of treating one DFU.
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Figure 3: Incremental cost-effectiveness of skin substitutes relative to Dermacell for DFU management in HOPD settings. The x-axis represents the difference
in (A) 12-week healing rates (B) 16-week healing rates whenever available in literature (additional heals per 100 patients treated), (C) 12-week healing rates for
deep wound DFUs (Not all products are included in this figure due to lack of published data points for those products). The y-axis shows the difference in cost per
patient. Products positioned in the upper-left quadrant indicate higher cost with lower effectiveness. The upper-right quadrant represents higher cost with higher

effectiveness. Lower-left quadrant represents lower cost with lower effectiveness and lower-right quadrant represents lower cost with higher effectiveness. Inherent

methodological variation may impact the accuracy of comparisons.

DISCUSSION

Healing outcomes and CMS treatment costs varied substantially among skin substitutes
used to treat DFUs in HOPDs. Dermacell demonstrated favorable cost-effectiveness as
a reference comparator, with TheraSkin showing comparable cost-effectiveness with
minimal incremental cost. Other products showed higher incremental expenditures,
ranging from $160,000 to $479,000 per additional DFU healed, while several alternatives
achieved lower healing rates at higher costs (e.g., lower-value). These findings highlight the
Importance of HOPD and physician selection of higher-valued skin substitute products
that are able to achieve both clinical and economic efficacy. This study is limited by the
absence of sensitivity analysis and by inherent cross-study heterogeneity in trial designs,
patient populations, and wound characteristics. Future studies incorporating long-term
outcomes, quality-adjusted life years, amputation rates, and real-world effectiveness data
would strengthenthe evidence base forresource utilization decisions in DFU management.

CONCLUSION

Skin substitutes for DFU treatment in the HOPD setting demonstrated varied cost-
effectiveness profiles. Integrating healingoutcomeswith directcostdatarevealsthathigher
expenditure on skin substitutes may not always result in better healing rates, highlighting
that more expensive products are not necessarily more effective on anincremental basis.
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