Topic Exploration Report
Topic explorations are designed to provide a high-level briefing on new topics submitted for
consideration by Health Technology Wales. The main objectives of this report are to:
•
•
•

Determine the quantity of evidence available for a technology of interest.
Identify any gaps in the evidence.
Inform decisions on topics that warrant fuller assessment by Health Technology Wales
(HTW).
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Topical oxygen therapy for the treatment of non-healing wounds
Health Technology Wales researchers searched for evidence on the clinical
and cost effectiveness of topical oxygen wound therapy in comparison to
standard care. This Topic Exploration Report updates an earlier version
published in January 2020.
We identified a technology assessment, four systematic reviews and two
primary studies on the effectiveness of topical oxygen therapy (TOT) as a
treatment for diabetic foot ulcers or other chronic non-healing wounds
(such as ulcers, granulation tissue, pressure wounds). The evidence
suggests that TOT can have positive effects on wound healing and wound
closure. Fuller assessment would be needed to establish the cost
effectiveness of TOT, the types of wounds where it is most likely to offer
benefit, and the its place in the care pathway relative to other types of
wound care.
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Introduction and aims
Delivery of oxygen may promote healing in certain types of wounds. NATROX Oxygen Wound Therapy
is a type of topical oxygen therapy (TOT); it is a CE-marked class IIb medical device that delivers a
continuous topical flow of pure, humidified oxygen (98%) over wound tissue. The device claims to
promote healing of chronic wounds by reversing the hypoxic surroundings of the wound tissue.
Health Technology Wales researchers searched for evidence on continuous topical oxygen therapy
for the treatment of chronic, non-healing wounds. This Topic Exploration Report is an update: our
original report covered evidence up to October 2019. Here, we summarise evidence published from
October 2019 to date in addition to previously identified studies that are still considered relevant.

Evidence overview
Technology Assessment/Guidance
The National Institute for Health and Care Excellence (NICE) Medtech Innovation Briefing (MIB208)
on “NATROX oxygen wound therapy for managing diabetic foot ulcers and complex or chronic nonhealing wounds” summarised evidence from three studies: one randomised controlled trial (RCT)
and two observational studies. The three studies included a total of 172 adults: 20 patients were
included in the RCT and the remainder in the observational studies. The latter studies did not
included a control group. The evidence suggests that NATROX can effectively treat a range of chronic
wounds and may be more effective than standard care in people with grade 2 or 3 diabetic foot ulcers
(DFU). However, NICE concluded that there were key uncertainties around the evidence and the
technology due to the small sample size of the RCT and the heterogeneity of the population in the
other two studies (NICE 2020).
Evidence reviews
Multiple systematic reviews evaluating TOT have been identified. The following list includes the
most recent and relevant published reviews :
•

•

•

•
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Connaghan et al. (2021) aimed to determine the impact of topical oxygen therapy (TOT) on
DFU healing rates. The authors reported eight studies undertaken in different settings and a
meta-analysis of four studies. The overall findings suggested that TOT enhances the
likelihood of wound healing for patients with hard-to-heal DFUs when used in addition to
standard care.
Thanigaimani et al. (2021) summarised evidence on the effect of TOT on wound healing in
participants with DFU. Findings from six eligible RCTs were reported and the meta-analysis
suggested that TOT significantly increased the likelihood of ulcer healing compared to the
controls (either standard care or sham treatment).
Nataraj et al. (2019) reported five studies which used different modes of topical oxygen
administration to investigate the healing dynamics of diabetic foot ulcer. The authors
concluded that TOT facilitates wound healing dynamics among individuals with chronic
DFUs, with higher rate of complete wound healing in low-grade ulcers than in high grade
ulcers.
de Smet et al. (2017) summarises studies conducted on various types of oxygen therapies on
wound healing. Within this review, seven studies tested the use of TOT on chronic wounds,
two studies on acute wounds and one study tested the technology on both acute and chronic
wounds. Seven studies reported at least one or more significant positive outcome. However,
this review had a broad scope and included both animal-based and human research. Only six
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studies included in the review were conducted on humans and only one employed the use of
continuous TOT. This study reported that out of the six wounds investigated in patients with
diabetes, that were previously non-responsive to treatments, five wounds completely healed
within 20 weeks after continuous TOT.
Primary studies
The two clinical trials previously reported as ongoing research in an earlier version of this report
have now been completed and the results made available. These are a multicentre RCT by Serena et
al. (2021) and an observational study Tang et al. (2021); however, for the purpose of this TER, only
RCTs will be discussed in detail here.
Serena et al. (2021) compared continuous TOT in addition to standard of care (SOC) to SOC alone for
a period of 12 weeks in patients with DFUs or minor amputation wounds. In the intention-to-treat
analysis, a significantly greater proportion of patients treated with SOC plus TOT healed compared
to those treated with SOC alone: 18/64 (28.1%) patients healed in the SOC group compared with 36/81
(44.4%) in the SOC plus TOT group. The authors also reported a statistically significant reduction in
wound area between the groups (40% in the SOC group compared to 70% in the SOC plus TOT) but
this did not reach statistical significance in the intent-to-treat analysis.
Additionally, through the searches conducted, another primary study conducted by Song et al. (2021)
has been identified and it evaluated the effects of TOT on granulation tissue in patients with chronic
traumatic wounds. The authors conclude that TOT used in combination with negative pressure
wound therapy is more effective in treating patients with chronic traumatic wounds than negative
pressure wound therapy alone.

Areas of uncertainty
The evidence identified studies the use of TOT for a range of different wound types, predominantly
DFUs or other types of chronic, non-healing wounds. Further assessment would be needed to
establish whether there are specific wound types in which this technology is most likely to be
beneficial. The evidence also varied in terms of the device used to deliver TOT, its application method,
duration of treatment, and whether it was used in addition to or as a replacement for other types of
wound care. We also did not identify any assessments of the cost-effectiveness of TOT.
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