Accelerate wound healing of acute and chronic wounds in patients with Diabetes:
Experience from Mexico using supplementary haemoglobin spray.
Introduction
Wounds normally heal in an orchestrated mode and the underlying complex processes take
place in well-regulated and overlapping phases (haemostasis, inflammation, proliferation
and remodelling) and most of these processes need a sustained amount of oxygen 1,2.
Patients with diseases like diabetes, chronic venous insufficiency or arterial occlusive
disorder frequently develop chronic wounds as one common problem in such patients is
the insufficient supply of oxygen to the affected tissue. Consequently, one recent focus in
the field of wound care relates to the increased demand of oxygen in every wound healing
phase. In addition to the accurate management of the underlying disease, oxygen supply at
the wound side should be considered as important part of modern wound management.
There are several approaches available to provide additional oxygen topically to the wound
area3. One of the most recent developments is to facilitate oxygen diffusion at the wound
area by applying purified haemoglobin, leading to an increased oxygen availability in the

Method and summary of results

Conclusions

• In total 15 patients with 19 wounds were analysed, all patients provided written
informed consents was obtained prior to the treatment.
• Average baseline wound size was 46 cm2/41cm3, median 26.3 cm2 / 19cm3 and average
treatment period was 91 days (14 weeks), median was 87 days (12 weeks)
• Average of wound dressing changes was 16 (median 16), and 15 haemoglobin
applications (median 14)
• Frequency of haemoglobin application and dressing changes were initially three times
per week or twice per week during the first days or weeks, and later reduced to weekly
• Of the 15 patients, 14 achieved wound closure, in one case wound healing was not
completed while therapy is still ongoing. In 6 cases amputation was prevented
• Average cost per patient and overall treatment was €197 (£141) corresponding to €9,30
(£6.70 per dressing change)
• No adverse events related to the treatment with the haemoglobin spray were reported.

• Recommendation: Haemoglobin spray is an effective adjunctive therapy option for acute
and chronic wounds in patients with diabetes, based on:
• Excellent tolerability: In all cases, the haemoglobin spray was well tolerated and no
adverse effects were reported.
• Effective facilitation of healing at all stages: Can be applied during all wound healing
phases in combination with most of the wound rinsing solutions and dressings
• Cost effective: Total costs for materials used per patients were €197 (£141), with a
median of € 132 (£95), or €9,30 (£6.70) per dressing change (€7.50/£5.40 median)
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Diagnosis: Diabetic foot. Wound caused by an injury was located on the dorsal
dorsal and plantar surface of the first metatarsophalangeal joint of the right foot
Underlying Conditions: 2 year history of uncontrolled diabetes. Diabetic
neuropathy, chronic hypertension, chronic venous insufficiency and obesity.
Patient Care: A comprehensive treatment protocol was applied, based on the
result of the patient's overall assessment. Double antibiotic therapy prescribed to
combat the infection, followed by prophylactic monotherapy, subject to kidney
function values. Walking completely avoided for three weeks, then only relatively.
Wound Care : Following surgical
debridement, the wound was washed
with diluted neutral soap, and rinsed with
an antimicrobial solution (Bactersyn®,
electrolysed acid solution). Haemoglobin
spray (Granulox®) was added first time at
the second dressing change after rinsing.
The wound was covered with sterile
paraffin gauze to protect the granulation
tissue. During the first two weeks the
treatment including haemoglobin spray
application was performed every three
days, thereafter the dressing change
including application of the haemoglobin
spray was performed every eight days
until the patient was discharged.
Results: Complete wound healing was
achieved within 149 days after 24 wound
treatments and 23 applications of
haemoglobin spray. Amputation could be
avoided. In addition type 2 Diabetes
Mellitus, chronic hypertension, and
obesity were treated adequately.
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Fig. 1: Wound at A-C: Wound after cleansing and
first application of Granulox, D - H: Wound after 16,
23, 37, 51, and 93 days; F: end of treatment (Day
149 ).
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Diagnosis: Extensive contaminated, complicated chronic venous ulcer affecting
the outer and inner sides of the left leg from below the knee to above the ankle
which developed over the last two years
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Discussion
• Early implementation of Graulox® in ulceration in diabetics may help prevent
development of chronic wounds and / or amputation.
• Further studies are desirable to further evidence the beneficial effect of Granulox® in
wounds at risk to develop a wound healing disturbance.
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Diagnosis: Wound on the palmar and dorsal surfaces of the right hand with
amputation of the fifth finger subsequent to drainage, surgical debridement and
amputation caused by an abscess resulting from a splinter injury.
Underlying Conditions: Five-year history of uncontrolled type 2 Diabetes Mellitus
and untreated Peripheral Venous Insufficiency.

Patient Care: A comprehensive treatment protocol was applied, based on the
result of the patient's overall assessment. Double antibiotic therapy prescribed to
combat the infection, followed by prophylactic monotherapy, subject to kidney
function values.

Patient Care: A comprehensive treatment protocol was applied, based on the
result of the patient's overall assessment. Double antibiotic therapy prescribed to
combat the infection, followed by prophylactic monotherapy, subject to kidney
function values.

Wound Care: After surgical debridement,
the wound was washed with diluted
neutral soap, and rinsed with an
antimicrobial solution (Bactersyn®,
electrolysed acid solution). Haemoglobin
spray (Granulox®) was added first time at
the second dressing change after rinsing.
The wound was covered with sterile
paraffin gauze to protect the granulation
tissue. During the first two months the
treatment was performed every three
days, thereafter the application of the
haemoglobin spray was performed every
eight days while twice a week dressings
were changed by her family at home.

Wound Care: Surgical debridement was
performed at day one and again two days
later to remove the remaining affected
tissue from the wound. After debridement
and/or cleansing, the wound was washed
with diluted neutral soap, and rinsed with
an antimicrobial rinsing solution
(Bactersyn®). Haemoglobin solution
(Granulox®) was applied at the third
dressing change (Day 3 of treatment). The
wound was covered with sterile paraffin
gauze to protect the granulation tissue,
applying surgical dressings and a bandage
without compression. The patient had
daily dressing changes for the first three
days, until the surgical debridement was
completed and Granulox® was applied for
the first time. Next two weeks it was
applied twice a week, then once per
week.
Results: After 22 treatments and 21
applications of haemoglobin spray the
wound was almost healed within 5
months.

Results: Complete wound closure of the
more than 2 year old large lower leg
wound could be achieved within 9
months. A planned amputation of the leg
could be prevented.

A

C

D

E

G

F

H

Fig. 2: Wound at A& B) Wound before and after
debridement, C) application of Granulox, D - G:
Wound after 10, 45, 97, and 174 days; H: end of
treatment (Day 279).
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For additional information please contact engels@engelsconsult.de or fredrik.elg@infirst.co.uk

Patient 4. 50 year old female patient
Planned amputation prevented

Underlying Conditions: Uncontrolled type 2 Diabetes Mellitus, chronic
hypertension, peripheral venous insufficiency, obesity and depression.
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Fig. 3: Wound at A & B: Start after amputation and
debridement before haemoglobin spray
application C & D: day 5 (second application of
haemoglobin spray), E & F: Day 28 (6 applications
of haemoglobin spray); G & H: Day 135 (21
applications of haemoglobin spray);

Diagnosis: Diabetic foot. Necrotic wound located on the dorsal surface of the
right foot (secondary to atopic dermatitis).
Underlying Conditions: Fifteen-year history of type 2 Diabetes mellitus and
systemic hypertension, obesity (metabolic syndrome), and untreated peripheral
venous insufficiency.
Patient Care: A comprehensive treatment protocol was applied, based on the
result of the patient's assessment. Treatment of associated metabolic diseases
(type 2 Diabetes Mellitus, Chronic Hypertension) was modified, treatment was
added for Peripheral Venous Insufficiency and Obesity. Double antibiotic therapy
prescribed to combat the infection, followed by prophylactic monotherapy,
subject to kidney function values. Patient had to avoid walking as much as
possible.
Wound Care: After surgical debridement,
the wound was washed with diluted
neutral soap, and rinsed with an
antimicrobial rinsing solution (Bactersyn®,
electrolysed acid solution). Haemoglobin
spray (Granulox®) was applied from the
second dressing change after wound
rinsing. The wound was covered with a
sterile paraffin gauze to protect the
granulation tissue and an adhesive
protective dressing was applied.
Results: Healing is complete within 2
months and 27 days, after 16 wound
treatments and 15 applications of the
haemoglobin spray
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Fig. 4: Wound at A) Start of treatment after surgical
debridment B) second dressing change before
application of haemoglobin spray, C) & D) tenth
and eleventh dressing change (Day 47/ 54) E) Day
75 (fourteenth dressing change) and F) end of
treatment;

