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AmeriHealth Caritas VIP Care has developed clinical policies to assist with making coverage determinations. AmeriHealth Caritas VIP
Care’s clinical policies are based on guidelines from established industry sources, such as the Centers for Medicare & Medicaid Services
(CMS), state regulatory agencies, the American Medical Association (AMA), medical specialty professional societies, and peer-reviewed
professional literature. These clinical policies along with other sources, such as plan benefits and state and federal laws and regulatory
requirements, including any state- or plan-specific definition of “medically necessary,” and the specific facts of the particular situation are
considered by AmeriHealth Caritas VIP Care, on a case by case basis, when making coverage determinations. In the event of conflict
between this clinical policy and plan benefits and/or state or federal laws and/or regulatory requirements, the plan benefits and/or state
and federal laws and/or regulatory requirements shall control. AmeriHealth Caritas VIP Care’s clinical policies are for informational
purposes only and not intended as medical advice or to direct treatment. Physicians and other health care providers are solely responsible
for the treatment decisions for their patients. AmeriHealth Caritas VIP Care’s clinical policies are reflective of evidence-based medicine
at the time of review. As medical science evolves, AmeriHealth Caritas VIP Care will update its clinical policies as necessary. AmeriHealth
Caritas VIP Care’s clinical policies are not guarantees of payment.

Coverage policy

Topical oxygen therapy is investigational/not clinically proven and, therefore, not medically necessary.
Limitations
No limitations were identified during the writing of this policy.

Alternative covered services

e Debridement of necrotic tissue.
e Revascularization surgery.

e Mechanical offloading.

e Blood glucose management.

e Foot care education.

¢ Mechanical compression.

e Limb elevation.

e Saline-moistened cotton gauze (wet-to-moist) dressing.
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e Advanced dressings (e.g., hydrocolloid, foam, film, alginate, hydrofiber, hydrogel sheets, and collagen-
based dressings).

e Full-body hyperbaric oxygen therapy.

Background

Chronic wounds represent a significant and growing health burden in the United States (Nussbaum, 2018).
Common chronic skin and soft tissue wounds include diabetic foot ulcers, pressure ulcers, and venous stasis
ulcers of the lower extremity. Other chronic wounds include radiation ulcers caused by the acute or chronic
effects of ionizing radiation. The injury may involve the skin, underlying soft tissue, and even deep structures,
such as bone (Nagle, 2023).

The presence of oxygen is necessary for normal wound healing. A disrupted or compromised vasculature
surrounding the wound can limit the oxygen supply and increase oxygen demands used to fight infection and
repair tissue. This can lead to extreme tissue hypoxia. Noninvasive measurement of transcutaneous oxygen
pressure applied to the skin of adjacent areas of a wound is used to estimate the oxygen tension of the wound
(Oropallo, 2023).

Oxygen has been offered as a therapeutic modality to assist and hasten wound healing. Introduced in the 1960s,
systemic hyperbaric oxygen therapy increases the concentration of dissolved oxygen in the blood plasma,
thereby enhancing the amount of oxygen perfusion in body tissues. The evidence suggests some effectiveness
of hyperbaric oxygen therapy for treating chronic diabetes-related extremity wounds, although confirmation from
comparative effectiveness research is needed. The lack of availability of hyperbaric oxygen therapy facilities,
contraindications to its use, patient transfer requirements, and the risk of undesired systemic side effects limit its
use (Wernick, 2023). Pressurized topical oxygen therapy was introduced to address these limitations.

Topical oxygen therapy administers pure oxygen to the wound area using a portable inflatable device that
encases the limb at normobaric conditions or at a pressure slightly greater than atmospheric pressure. Unlike
hyperbaric oxygen therapy, the effectiveness of topical oxygen therapy is independent of the wound's
microcirculation. Other purported advantages are lower costs, a potentially lower risk of oxygen toxicity, and the
possibility of home treatment (Oropallo, 2023).

The U.S. Food and Drug Administration classifies topical oxygen therapy as an oxygen chamber for extremities,
which is intended to surround a patient's limb and apply humidified oxygen topically. This is performed at a
pressure slightly greater than atmospheric pressure to aid in the healing of chronic skin ulcers. It is designated
as a class Il device with special controls (U.S. Code of Federal Regulations, 21CFR878.5650, 2024). Several
devices have been approved for commercial use (U.S. Food and Drug Administration, 2024).

The U.S. Food and Drug Administration has approved topical oxygen therapy for chronic skin ulcerations due to
diabetes, venous stasis, postsurgical infections, gangrenous lesions, and decubitus ulcers; amputations/infected
stumps; skin grafts; burns; and frostbite. Disposable, single-use devices are self-administered, which permit at-
home use (Copeland, 2017).

Guidelines

The International Working Group on the Diabetic Foot issued a conditional recommendation for topical oxygen
as an adjunct to standard wound care, where standard of care alone has failed and resources exist to support
this intervention. The Group’s recommendation was based on low certainty evidence from three double-blinded,
randomized controlled trials. One trial was terminated early, and the other two trials showed conflicting results.
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The group agreed that, on balance, the treatment effects favored use of topical oxygen with a moderate benefit
on achieving absolute wound healing and reduction in ulcer area. There was no evidence for reduction in
amputation up to 12 weeks. However, undesirable effects were poorly reported, although likely trivial based on
expert opinion, and cost effectiveness data were lacking. Different devices were used to deliver topical oxygen,
and the superiority of any one device could not be determined (Chen, 2024b).

The Wound Healing Society’s diabetic foot ulcer treatment guideline states “Topical oxygen has been shown to
increase the incidence of healing and decrease the time to heal” based on level | evidence from meta-analysis
or at least two randomized controlled trials supporting the intervention (Lavery, 2024).

No other recent guideline endorses topical oxygen therapy using U.S. Food and Drug Administration-approved
products.

Evidence reviews

The evidence from randomized controlled trials examined the effectiveness of standard wound care with and
without topical oxygen therapy for difficult-to-heal diabetic foot ulcers. Standard wound care usually included
debridement and off-loading. Topical oxygen therapy technologies consisted of topical wound oxygen,
transcutaneous oxygen therapy, and continuous diffusion oxygen. Although adjunctive topical oxygen therapy
appears to be safe and may improve wound healing rates over standard care alone, its effect on adverse events,
resource use, healing time, quality of life, or amputation rates is less clear. The evidence is insufficient to support
the effectiveness of topical oxygen therapy for other chronic wound types.

A comprehensive systematic review examined all randomized controlled trials published up to October 2022 of
all interventions to support 2023 guidelines recommendations of the International Working Group on the Diabetic
Foot. Three double-blinded randomized, sham-controlled trials and seven non-blinded studies (total n = 792)
investigated topical oxygen. While topical oxygen therapy appeared to have a positive effect on wound healing,
the effect size was variable among trials. Most trials were of short duration, which prevented an assessment of
amputation rates. The supporting evidence for topical oxygen therapy and other adjunctive therapies to promote
wound healing was graded very low to low quality, and investigators called for higher quality studies (Chen,
2024a).

Putri (2024) qualitatively combined the results of seven randomized controlled trials (n = 692) and two controlled
observational studies (n = 111) of adjunctive topical oxygen therapy for all chronic wound types: diabetic foot
ulcers (seven studies); venous stasis ulcers (one study); and pressure ulcers (one study). In the randomized
controlled trials, adjunctive topical oxygen therapy significantly increased the number of healed wounds of all
wound types (relative risk = 1.77, 95% confidence interval 1.18 to 2.64, P = .005) and significantly decreased the
percentage of wound area (mean difference = 15.64 square centimeters, 95% confidence interval 5.22 to 26.06
square centimeters, P =.003). Results of observational studies confirmed improvement in wound healing rates.
Treatment duration was up to 12 weeks. Follow up data beyond 12 months were limited, which prevented
analysis of other secondary outcomes.

Since 2016, four randomized controlled trials (n = 494) have been conducted in the United States. A systematic
review of these trials examined the effectiveness of standard wound care with and without adjunctive topical
oxygen therapy for chronic nonischemic diabetic foot ulcers (Wagner 1 and 2) and not adequately responding to
standard wound care alone of at least four weeks duration. Each study was of 12 weeks duration, and different
topical oxygen delivery systems were used. One trial was rated as low risk of bias, and the remaining three were
rated as moderate risk of bias. Across studies, adverse events were similar in both study arms, but the absolute
rates varied considerably. The differences in complete wound healing rates at 12 weeks ranged from 5% to 27%,
favoring the topical oxygen therapy arm. In only one trial was the difference statistically significant. On meta-
analysis, the difference between groups in the proportion of wounds healed at 12 weeks was significant (risk
ratio = 1.59, 95% confidence interval 1.07 to 2.37, P = .021) (Carter, 2023).
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A large-scale review included charts of 3,462 patients, representing care of 4,127 total wounds with topical
oxygen therapy from 2007 to 2016. The purpose of study was to assess the efficacy of topical oxygen therapy
in healing chronic wounds in the home setting. All wounds were at least one square centimeter and treated with
topical oxygen for at least two weeks. Participants were mostly Medicare and Medicaid enrollees (42.3% and
35.6%, respectively). The most common location of wounds was the foot (46%); of foot and toe wounds, about
half were diabetes-related. The noncompliance rate was 4.1%. A majority (59.4%) of wounds experienced a
reduction in size, with 27.5% completely healed. Median wound size decreased from 6 to 2 square centimeters.
The proportion of cases with the largest (> 16 square centimeters) wounds fell from 24.4% to 16.2% after
treatment. The greatest healing benefit occurred in chronic wounds that were smaller, less than one year old,
were exposed to a longer treatment duration. The overall amputation rate for wounds treated with topical oxygen
therapy was 2.4% (Copeland, 2017).

In 2022, we updated the references and deleted several older references that were analyzed in the included
systematic reviews or have been archived. No policy changes are warranted.

In 2023, we updated the references. No policy changes are warranted.

In 2024, we updated the references, added new systematic reviews, and deleted older references. No policy
changes are warranted.

References

On October 9, 2024, we searched PubMed and the databases of the Cochrane Library, the U.K. National Health
Services Centre for Reviews and Dissemination, the Agency for Healthcare Research and Quality, and the
Centers for Medicare & Medicaid Services. Search terms were “continuous diffusion of oxygen,” “transcutaneous
oxygen therapy,” “topical oxygen,” “chronic wound,” and “diabetic ulcer.” We included the best available
evidence according to established evidence hierarchies (typically systematic reviews, meta-analyses, and full
economic analyses, where available) and professional guidelines based on such evidence and clinical expertise.
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