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Objective: To investigate wound healing after application of adjunctive 
topical haemoglobin spray in patients with chronic wounds.
Method: Consecutive patients with a diversity of chronic wounds 
(defined as <40% reduction in wound size within 4 weeks) were treated 
with standard wound care plus haemoglobin spray and evaluated over 
a 26-week period. Results were compared with a retrospective cohort 
of 50 consecutive patients treated with standard wound care alone.
Results: We evaluated 50 patients for a 26-week evaluation period, 
during which 45/50 patients (90%) treated with haemoglobin spray 
were completely healed compared with 19/50 retrospective control 
patients (38%) (p<0.001). Mean time to complete wound healing was 
6.6 weeks (range: 3–22) in the haemoglobin spray group compared 
with 11.4 weeks (range: 3–25) in the control group (p=0.01). Cox 
proportional hazards analysis model adjusting for baseline wound size 
and months wound present also yielded significant treatment effects. 

Exudate, slough and pain levels were all reduced to a greater extent 
versus control group. 
Conclusion: Haemoglobin spray resulted in a higher number of healed 
wounds and a faster rate of healing, as well as a positive impact on other 
wound parameters. These results are in accordance with other published 
data and supports the adjunctive use of haemoglobin spray in patients 
with a wide variety of chronic wounds of all sizes and origins.
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organisations, including but not limited to, infirst Healthcare Ltd. Infirst 
Healthcare provided the haemoglobin spray free of charge to the study 
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W
ound healing, as a normal biological 
process in the human body, is achieved 
through four precisely and highly 
programmed phases: haemostasis, 
inflammation, proliferation, and 

remodelling.1 Chronic wounds are those that have not 
proceeded through this wound healing process and have 
failed to heal following 2–4 weeks of standard care and 
require further intervention.2 Chronic wounds have 
diverse aetiologies but the most common generally tend 
to fall into four categories: venous leg ulcers (VLUs), 
pressure ulcers (PUs), diabetic foot ulcers (DFUs) and leg 
ulcers associated with arterial insufficiency.3 Chronic 
wounds can also result from trauma, surgery or burns.

Oxygen and adequate blood supply have long been 
recognised as being critical for effective wound healing.4 
Restoration of the macro- and micro-circulation is 
essential for the oxygen delivery needed for the 
reconstruction of new vessels and connective tissue.5 
Vascular insufficiency and oedema associated with 
venous stasis causes a reduction in oxygen delivery, and 
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since wound healing processes rely on oxygen, the 
sustained lack of oxygen in the tissue causes crucial 
healing processes to stop and antimicrobial resistance 
to diminish, thereby increasing the risk of uncontrollable 
infections with the associated risks of amputations and 
death.4,5 Few technologies have been found to be 
effective at delivering improved oxygenation, however, 
a recently approved technology for use in chronic 
wounds, topical haemoglobin spray (Granulox, infirst 
Healthcare Ltd, London, UK) aims to address this 
challenge by facilitating diffusion of oxygen into the 
wound bed.6–9 The mechanism of action of haemoglobin 
spray, which comprises purified haemoglobin, is based 
on the use of haemoglobin as an oxygen carrier. It 
improves the availability of oxygen in the wound by 
binding atmospheric oxygen and transporting it to the 
wound bed, aiding diffusion.

Consensus recommendations have been developed 
to determine where such a topical haemoglobin spray 
fits into the treatment paradigm2 and this evaluation 
was conducted according to these guidelines to 
determine their use in clinical practice. The results were 
compared with a retrospective cohort using the same 
inclusion and exclusion criteria, treated the previous 
year with standard wound care alone, i.e. before the 
introduction of haemoglobin spray into the clinic.
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Aim
The primary objective of this real-life evaluation was to 
investigate wound healing after application of adjunctive 
topical haemoglobin spray in patients with chronic 
wounds compared with a retrospective cohort who 
received standard wound care alone. Other wound 
healing attributes, including mean percentage wound 
size reduction compared with baseline, exudate levels, 
percentage of slough, and pain levels, were also assessed.

Methods
This evaluation was conducted in a single primary care 
clinic in a large UK general hospital in patients with a 
variety of chronic wounds. Patients were recruited 
consecutively in January 2015 and haemoglobin spray 
was applied twice a week until the wound was healed. 
The control patients were identified retrospectively in 
consecutive order from patient notes from the same 
clinic during the same period the previous year, January 
2014. The control patients had to meet the same 
inclusion/exclusion criteria as the haemoglobin spray 
patients. All patients were followed for a period of 26 
weeks so that the time to healing and any subsequent 
recurrence (if applicable) could be monitored. 

This evaluation was not conducted as a formal 
clinical study, but rather a ‘real-life’ assessment of the 
use of haemoglobin spray in a wound care clinic. 
Patients were selected for treatment in line with the 
consensus recommendations developed by Chadwick 
et al.,2 which recommend haemoglobin spray treatment 
if patients have failed to respond after 2–4 weeks of 
standard care. The same inclusion and exclusion criteria 

were applied to both patient cohorts. Inclusion criteria 
comprised of patients with a wound that had failed to 
heal substantially, defined as <40% reduction in surface 
area (as measured using a sterile paper ruler) during the 
last 4 weeks despite standard care, as delivered within 
the UK NHS Trust. Patients were excluded in line with 
the product labelling, if they had acute limb ischaemia, 
infected wounds at baseline, or were pregnant or 
actively lactating.

Ethics Committee approval was not required at the 
time the evaluation was conducted, in line with the 
NHS policy on clinical evaluations of CE-marked 
products used within their licensed indications without 
randomisation. Patients were required to give verbal 
consent following an explanation and review of the 
product and information leaflet before receiving the 
haemoglobin spray in line with the Declaration of 
Helsinki. This procedure was documented by the 
clinician in the patient notes. For the patients who 
were under 18 years of age, consent from the parent or 
guardian was also obtained.

Patients in the treatment group were given standard 
wound care plus haemoglobin spray, the control group 
included retrospective chronic wound patients who 
were selected consecutively during the same period the 
previous year. Both groups were cared for in the same 
clinical setting by the same clinical team. Patients in 
both groups were maintained on the same dressing 
type they were using before the evaluation i.e. no 
change in the treatment apart from the addition of the 
haemoglobin spray in the haemoglobin spray group. 
Dressings in both groups were generally changed twice 
per week, with additional dressing changes made in 
between if needed. In the haemoglobin spray group, the 
spray was applied by the patient at each dressing change 
until wound closure. All the haemoglobin spray 
applications and dressing changes were carried out by 
the patient or their carer. Dressing changes in the control 
group were carried out by district nurses, community 
health-care assistants or tissue viability nurses since this 
was the standard practice at the time. Debridement in 
both groups was carried out as needed, based on the 
opinion of the surgeon or the wound care nurse, with 
the need for surgical (sharp) debridement being classed 
as an adverse event. 

Data on wound size and wound healing attributes, 
including exudate levels, percentage of slough, and pain 
levels, were collected for both groups using a standard 
data-collection sheet based on the Applied Wound 
Management Assessment documentation, which is the 
standard wound care documentation used in the NHS 
Trust. Wound size was measured using a sterile paper 
ruler, while exudate levels and percentage of slough were 
measured evaluated using the Wound Healing and 
Wound Exudate Continuum.10 Pain levels in both groups 
were evaluated using the McGill Pain Index, with the 
pain levels at the time of the assessment scored on a 
10cm visual analogue scale (VAS) from 0—no pain to 
10—worse pain possible. All pain assessments were 

Table 1. Baseline characteristics

Haemoglobin spray 
group (n=50)

Control 
group (n=50)

Mean age (range), years 51.9 (9–90) 49.7 (8–92)

Gender (male/female), n 22/28 23/27

Mean duration of wound at week 0 (range), 
months

2.3 (1–8) 3.2 (1–10)

Mean wound size at week 0 (range), cm2 31.6 (0.2–311) 98.4 (0.6–1492)

Mean pain score 4.6 3.2

Cause of wound (n):

Trauma 22 19

Active leg ulcers related to chronic venous 
insufficiency

12 9

Diabetic foot ulcers 3 8

Burns 5 6

Post-surgical wounds 5 5

Pressure ulcers 2 2

Moisture wounds 1 0

Post-infection wounds 0 1
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in the control group was 47.8 cm2, with the difference 
between the two groups no longer being statistically 
significant (p=0.42). A non-parametric Mann Whitney 
U-test, as suggested by the big difference between the 
means and the medians, indicated there was no 
significant difference in wound size distribution (Mann-
Whitney U-test, p=0.87). Mean pain scores were also 
different between the two groups at baseline, but in this 
case the haemoglobin spray group had a higher pain 
score (mean score: 4.6) compared with the control 
group (mean score: 3.2) (difference: 1.4, t-test p=0.04). 

Wound healing 
At week 12, 40 out of 50 patients (80%) were fully healed 
in the haemoglobin group and 11 out of 50 patients 
(22%) were fully healed in the control group. At the end 
of the 26-week evaluation period, 45 out of 50 patients 
(90%) treated with the haemoglobin spray were 
completely healed compared with 19 out of 50 patients 
(38%) in the control group (difference: 52%, z-test 
p<0.001). When excluding patients who did not 
complete the follow-up period due to death or patients 
moving, the difference was 44% (z-test, p<0.001). In the 
haemoglobin group, the mean time to complete wound 
healing was significantly faster at 6.6 weeks (range: 3– 22 
weeks) compared with 11.4 weeks in the control group 
(range: 3–25 weeks) (difference: 4.8, t-test p=0.01). These 
findings of greater and faster wound healing were 
confirmed in a Kaplan-Meier survival analysis and a Cox 
proportional hazards analysis model controlling for 
baseline wound size and months wound present (to take 
into account differences at baseline), with these results 
also showing significant treatment effects in favour of 
the haemoglobin spray group (p<0.001).  

Differences between the treatment groups were 
detected by week 1, with a statistical significant 
difference in terms of mean percentage wound size 
reduction compared with baseline, mean of 31% 
reduction in wound size in the haemoglobin spray 
group versus 5% reduction in the control group 

conducted before the dressing change for consistency. 
The data-collection sheets were completed for each 
patient whenever they attended the wound care clinic, 
usually on a weekly basis while the wound was still 
present. Once the wound had healed the patients were 
seen on a regular basis by the nursing team as needed 
(such as for monitoring of underlying conditions). 

Statistical analysis
Statistics are reported using a chi-squared test for group 
level (nominal) data and an unpaired two-tailed t-test 
for numeric (parametric) values, except where data was 
clearly not normally distributed, where Mann-Whitney 
U-tests were computed. Proportions were evaluated 
using chi-squared tests. Statistical significance was 
defined as p<0.05. Sensitivity analyses to account for 
possible baseline differences, included a Cox 
proportional hazard regression model for time to 
wound healing adjusting for baseline wound size and 
months wound present, and analysis of covariance 
(ANCOVA) for wound size reduction, including baseline 
wound size and months wound present. No adjustments 
for multiple statistical analysis were made. 

Results
Patient disposition
A total of 100 patients were included in this evaluation: 
50 in the haemoglobin spray group, and 50  in the 
retrospective control group. The demographic details of 
the patients are shown in Table 1. All patients were 
followed for 26 weeks, however, four patients were lost 
to follow-up (all in the control group) and seven patients 
died (one in the haemoglobin spray group and six in 
the control group). None of the deaths were related to 
the wounds or to the treatment the patients received. 
There were an additional four patients lost to follow-up 
after eight weeks in the control group, with patients 
moving and records no longer being available. Apart 
from the one death, there were no patients lost to 
follow-up in the haemoglobin spray group.

The most common chronic wounds were due to 
trauma, including self-harm wounds and ulcers related 
to chronic venous insufficiency, DFUs and PUs (Table 1). 
The length of time that the wound had been present 
before the evaluation varied between the two groups. 
Wounds had been present for an average of 2.3 months 
(range 1–8 months) in the haemoglobin spray group 
compared with 3.2 months (range: 1–10 months) in the 
control group (difference: 0.9 months, t test p=0.02). 
The average baseline wound size was also larger in the 
control group 98.4 cm2 (range: 0.6–1492 cm2) compared 
with haemoglobin spray 31.6 cm2 (range: 0.2–311 cm2) 
(difference: 66.8 cm2, t-test p=0.09), which was due to 
two patients in the control group who had very large 
wounds of >1000 cm2 at baseline. The median wound 
size was similar in the two groups, at 9.4 cm2 in the 
control group and 7.9cm2 in the haemoglobin spray 
group. If the two patients with the large wounds were 
excluded from the analysis, then the revised mean size 

Fig 1. Mean wound size change versus baseline by week (*p≤0.001)
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8, this difference had increased to a difference of 87% 
versus 14% (difference: 73%, t-test p<0.001) and at 
week 12 it was 92% versus 41% (difference: 51%, t-test 
p<0.001) in favour of the haemoglobin spray. If the two 
patients in the control group with very large wounds 
were excluded from the analysis, results were unaffected, 
with mean reductions of 14% in the control group and 
87% in the haemoglobin group (p<0.001). 

A slight increase in mean wound size was seen in the 
haemoglobin spray group from week 20 to week 26 in 
3 patients who stopped haemoglobin spray treatment 
early before the wound was fully closed and 
subsequently deteriorated and whose notes recorded an 
increase in wound size. An additional two patients 
stopped haemoglobin spray treatment just before 
achieving wound closure but these patients did not 
relapse within the evaluation period. By completion of 
the evaluation at 26 weeks, patients in the haemoglobin 
spray group had a mean wound size reduction of 89% 
compared with 75% in the control group (not significant) 
(Fig 1). To analyse whether the baseline differences in 
wound size and duration of wound influenced the 
percentage wound size reduction results, an ANCOVA 
regression model was fitted with baseline wound size and 
months wound present as covariates. The treatment 
effect was still highly significant after adjustment for 
these baseline factors (p<0.05 at each measured time-
point up to week 24). 

In an analysis of the rate of wound size change by 
baseline wound size, a wound size reduction of 32% was 
seen in the haemoglobin group versus 4% in the control 
group at week 1 for the smallest wound sizes (0–10 cm2), 
a wound size reduction of 34% in the haemoglobin 
group versus 9% in the control group at week 1 for the 
larger wounds (10–100 cm2), and for very large wounds 
(>100 cm2) a wound size reduction of 16% was seen in 
the haemoglobin group versus 1% in the control group 
at week 1 (although it should be noted that the number 
of patients in some of the groups was small). This pattern 
of superior wound size reduction in favour of 
haemoglobin spray could also be seen at all subsequent 
weeks up to week 26 (Fig 2). It is also of note that 
approximately 80% of wounds had been reduced by 
>40% within 4 weeks in the haemoglobin group for all 
wound size categories, compared with only 13% to 25% 
in the control group segments (Fig 3).

In terms of the number of wounds that had not healed 
by completion of the evaluation, i.e. had not achieved 
full epithelialisation by week 26, there was a significant 
difference in favour of haemoglobin spray already after 4 
weeks (difference: 21%, t-test p=0.03), with the maximum 
difference of 64% being seen between the groups at week 
8 (18% of haemoglobin spray-treated patients had non-
healed wounds compared with 82% of control patients). 
By completion of the evaluation at week 26, there was 
44% difference between the two groups, with 8% of 
haemoglobin spray-treated patients still having wounds 
that had not healed completely compared with 52% of 
control patients (Fig 4).

Fig 3. Wounds achieving >40% reduction in 4 weeks, by 
baseline wound size
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Fig 2. Wound size change versus baseline wound size (cm2) (weeks 1 to 26)
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(difference: 26%, t-test p<0.001) and by week 4, the 
reduction in wound size was 73% for patients in the 
haemoglobin spray group versus 12% in the control 
group (difference: 61%, t test p<0.001) (Fig 1). By week ©
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Pain assessment
Pain levels were evaluated for all patients who reported 
pain at baseline (38 patients in the haemoglobin spray 
group and 32 patients in the control group). Significant 
benefits were apparent as early as week 1 for haemoglobin 
spray-treated patients, with a 40% mean reduction in 
pain scores in the haemoglobin group compared with a 
13% in the control group. This difference increased by 
week 4, where there was an 86% mean reduction in pain 
scores in the haemoglobin group compared with a 16% 
reduction in the control group. Average pain scores for 
each group reflected this trend (Fig 5), with average pain 
scores of 0.7 and 2.8 for haemoglobin spray versus 
control patients at week 4 (difference: 2.1, t-test p<0.05), 
which then increased slightly to 2.9 for control patients 
compared with 0.1 for haemoglobin spray patients at 
week 8 (difference: 2.8, t-test p<0.05). This greater 
improvement in pain scores in the haemoglobin group 
was seen despite the average baseline scores being higher 
for haemoglobin spray patients (4.6) compared with 
controls (3.2). At the end of the evaluation period, the 
mean pain scores in the two groups were similar, being 

Fig 4. Wounds remaining unhealed (baseline to week 26)
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Fig 5. Average reported pain score (baseline to week 26) *p<0.001
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Fig 6. Mean wound slough coverage (baseline to week 26). Healed wounds were considered as slough-free.*p≤0.001
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0.2 and 0.3 for haemoglobin spray versus control (not 
significant), with only one patient still having pain in the 
haemoglobin group (pain score: 10). This patient stopped 
using haemoglobin spray in week 16 when the patient’s 
first can of haemoglobin spray ran out. In the control 
group, four patients had remaining pain at week 26. 

Slough levels
As an indicator of wound healing quality, coverage of 
fibrinous tissue (slough) was assessed using the Wound 
Healing Continuum.10 At baseline, mean slough 
coverage was slightly higher at 47% in the haemoglobin 
spray group compared with 38% in the control group 
(difference: 9%, t test p=0.09). By week 4, slough was 
completely eliminated in the haemoglobin spray group, 
while in the control group 39 wounds (80%) remained 
sloughy and with a 32% mean slough coverage. This 
difference between the groups persisted in favour of the 
haemoglobin spray group at all timepoints up to week 
16 (t-test, p<0.05) (Fig 6). There was a slight re 
emergence in slough levels between week 16 and week 
26 in the haemoglobin spray group, which appeared in 

the 3 patients who stopped using haemoglobin spray 
early before their wounds were fully healed and who 
subsequently suffered wound deterioration and 
associated slough re-emergence. There was no slough 
recurrence in any of the wounds that continued 
treatment with the haemoglobin spray, with all 
haemoglobin treated wounds being slough free from 
week 4 onwards.

Exudate levels 
To provide an indication of wound management 
complexity, persistency of wound exudate levels was 
evaluated using the Wound Exudate Continuum.10 In 
the haemoglobin spray group, patients with high or 
moderately high levels of exudate at baseline 
experienced a rapid reduction following haemoglobin 
spray treatment. At baseline, 43 patients (86%) in the 
haemoglobin group had high or moderately high levels 
of exudate compared with 42 patients (84%) in the 
control group, but by week 4, only 2 patients (4%) in 
the haemoglobin group had high or moderately high 
levels of exudate compared with 34 patients (68%) in 
the control group (p<0.001) (Fig 7).

Adverse events
There was a total of 16 wound-related events in the 
control group, but no events in the haemoglobin spray 
group. The events in the control group comprised eight 
unplanned surgeries for wound debridement, and eight 
wound infections that required antibiotic treatment.  

Discussion
Chronic wounds can have a significant negative impact 
on patients’ quality of life and wellbeing, both 
physically and psychologically. Patients with chronic 
wounds may experience pain, exudate and odour, often 
resulting in poor sleep, loss of mobility and social 
isolation, as well as negative emotions such as stress, 
concern about physical symptoms, lack of self-worth 
and despair.11–13 These factors can have life-changing 
consequences, with patients giving up hobbies, having 

Fig 8. Photographs from patient with chronic wound treated with haemoglobin spray. Patient with chronic wound (due 
to trauma) at day 0 (a). Week 2 following haemoglobin spray treatment (b). Week 4 following haemoglobin spray 
treatment (c)

a b c

Fig 7. Distribution of exudate levels by week (baseline to week 26)
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reduced contact with family and friends and, for some, 
loss of income.12,13

It has long been recognised that local oxygen delivery 
is crucial to successful wound healing since wound tissue 
requires a constant supply of oxygen to meet the 
increased metabolic demands of the healing process,5 but 
the body has no capacity for oxygen storage.14–16 Without 
oxygen, developing tissue cells can become inert and 
dysfunctional, resulting in wounds becoming static, 
necrotic and sloughy.17 Enhanced blood flow through 
revascularisation, angioplasty or bypass grafts are broadly 
recognised as effective but not all patients are suitable for 
treatment. This is particularly relevant for elderly 
patients, who are more prone to chronic non-healing 
wounds, and for whom there are substantial risks 
associated with performing surgical procedures since 
increasing age has been found to be an important risk 
factor for post-operative morbidity and mortality.18 

Non-interventional oxygen therapies, such as topical 
or hyperbaric oxygen therapies, have only had modest 
results, possibly due to the challenges in achieving 
diffusion of oxygen into the wound bed19 and, in the 
case of hyperbaric oxygen therapy, are also associated 
with significant risks.20 However, emerging technologies 
present novel approaches to future wound care.

A novel approach to wound care is an adjunctive 
topical haemoglobin wound spray (Granulox) that aids 
wound healing by acting as an oxygen transporter, 
facilitating diffusion from the surrounding air and 
improving oxygen availability in the wound bed.7–9 

Studies to date suggest that haemoglobin spray can 
achieve substantially increased oxygen levels in tissue in 
as little as 20 minutes.21 Furthermore, improved healing 
associated with topical haemoglobin has been shown in 
controlled studies on lower limb wounds,6,8 and a 
number of recent UK case series evaluations investigating 
chronic ulcers have also shown effectiveness of 
haemoglobin spray in promoting healing.17,21–24

Here, patients included in the evaluation presented 
with wounds resulting from trauma (including self-
harm wounds), a variety of ulcer types, burns, and 
postsurgical wounds. A retrospective control group 
from the same clinical setting over the same period in 
the previous year was used for comparison. The only 
known difference in care between the groups was that 
for the control group the dressing changes were 
typically done by a district nurse, community health-
care assistant or tissue viability nurse, whereas the 
dressing changes in the haemoglobin spray group were 
conducted by the patient or their regular carer. This 
difference is not thought to have favoured the 
haemoglobin spray group although high levels of 
patient satisfaction in terms of ease of use and overall 
experience associated with self-care use of haemoglobin 
spray have been previously reported.17

Results from this evaluation showed improvement in 
wound healing over the entire 26-week follow-up period 
when haemoglobin spray was added to the standard 
wound care regimen. Mean time to complete wound 

healing was also significantly shorter in the haemoglobin 
group (6.6 weeks) compared with the control group 
(11.4 weeks). Most patients treated with standard wound 
care alone did experience wound healing over the course 
of the evaluation. However, the accelerated  healing in the 
haemoglobin spray group resulted in substantial benefits 
both for patients, in terms of pain reduction and exudate 
levels, and for care providers in terms of reduced resource 
needs. Fig 8 shows the improvement in a patient treated 
with haemoglobin spray.

Rapid wound healing (mean time to complete wound 
healing of 6.6 weeks in the haemoglobin group 
compared with 11.4 weeks in the control group) also 
resulted in associated improvements in indicators of 
wound healing quality and complexity such as slough 
and exudate levels, as well as on pain levels. These 
effects, particularly on slough levels, suggest that the 
additional oxygen may facilitate the natural 
inflammatory response to infection and accelerate the 
wound-healing process.

However, it is important to note that increased 
demands for oxygen will be seen throughout the wound 
healing process25 and haemoglobin spray treatment 
must continue until full wound closure is achieved, as 
premature discontinuation can result in a wound 
returning to a state of hypoxia and wound healing 
stopping or worsening. This may have been the case in 
those patients in this evaluation who stopped treatment 
with haemoglobin spray prematurely before complete 
wound healing, however, this would need to be 
investigated more fully to determine if there were any 
other underlying factors present that may have been a 
barrier to effective wound healing. Of the five patients 
who stopped haemoglobin spray early, one patient 
stopped in the week just before wound closure was 
observed at week 16. Of the remaining four patients, 
three worsened and for the last remaining patient 
healing slowed substantially, taking another four weeks 
to completely heal, despite having achieved 97% wound 
size reduction in the preceding 16 weeks using the 
haemoglobin spray. However, there were no wound 
recurrences recorded during the follow-up period.

Fewer wound infections and surgical interventions 
were seen throughout the study in the haemoglobin 
spray group compared with the control group, 
suggesting that accelerated healing through increased 
oxygen diffusion may reduce infection levels and have 
a positive impact on the frequency of surgical 
debridement. This is an interesting finding that needs 
to be verified in further studies.

Limitations of the evaluation
This evaluation uses a prospective evaluation group 
and a retrospective control group as comparison. It 
must therefore be acknowledged that some of the 
results obtained may not be as robust as they could be 
in a formal randomised, fully blinded clinical study. 

There was a difference between the groups in terms 
of wound management, since dressing changes in the ©
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control group were conducted by a health-care 
professional, while haemoglobin spray patients 
generally self-treated or were treated by their carer, 
which reflects a change in the departmental practices 
over time. As such, the authors acknowledge that future 
well-designed, prospective, randomised studies may 
reduce any potential bias changes in clinical practice 
between the two cohorts, no matter how small. Finally, 
in this evaluation, we used a disposable paper ruler to 
measure wounds as this is a simple and conventional 
method for quantifying wound size whereby the 
maximal length is multiplied by the maximal 
perpendicular width and π/4 to calculate area (in the 
shape of an oval). However, it must be acknowledged 
that this technique can prove inaccurate and does not 
fully account for changes in wound shape. The 
precision and reliability of digital planimetry over more 
conventional methods of ruler measurements and 
acetate tracings have been demonstrated and may be 
considered for future studies.26

Conclusion 
The advantage of this real-life evaluation is that it gives 
a real insight into the potential benefits of adopting 
haemoglobin spray in routine clinical practice, 
however, no procedures were pre-specified or mandated 
and standard care management was based on individual 
patient need. Furthermore, exclusion criteria were 

minimal and, as such, patients were included with a 
wide variety of underlying conditions, including 
mental health issues in the patients with self-inflicted 
trauma wounds, thereby ensuring a wound population 
representative of the real-world caseload in a primary 
care setting. In conclusion, the results of this in patients 
with a diversity of persistent chronic wounds are 
positive and support the addition of haemoglobin 
spray to standard wound care regimens. It is of 
particular note that the haemoglobin spray was 
effective across a broad selection of chronic wounds, 
including trauma wounds, burns, and ulcers resulting 
from vascular insufficiency, as well as in a range of wound 
sizes from <10 cm2 to >100 cm2, highlighting the 
versatility of the treatment. The incorporation of 
haemoglobin spray technology into standard wound care 
regimens not only resulted in rapid wound healing, but 
was also associated with significant reductions in pain, 
exudate and slough levels, which are important factors 
for patients as well as the treating clinicians. However, 
further well-designed, controlled clinical studies are 
required to support these clinical findings and to further 
establish the mechanism by which improving oxygen 
levels using haemoglobin spray reduces pain, exudate 
and slough levels. JWC
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Reflective questions

 ● For what type of chronic wounds has adjunctive haemoglobin spray been shown  
to be effective?

 ● When does a wound become ‘chronic’ and warrant consideration of 
adjunctive therapies?

 ● How long do you need to maintain treatment to lead to full wound closure?
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