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Management of keloid and hypertrophic scars
with a fopical cream containing vegetal
superoxide dismutase (SOD)

Objective. To evaluate the therapeutic activity and tolerance of topical superoxide dismutase (SOD) cream on keloid and
hypertrophic scars, taking especially in consideration the evolution of size and volume, and parameters such as color, pruritus,

erythema, hardness and pain.

Methods. 27 patients were enrolled at baseline and treated with topical application of SOD cream (SODERMIX® cream)

twice a day during 3 months.

Results. At the end of the treatment, there was a significant reduction in the size (37.07 %; p < 0.05) and volume (48.44 %;

p <0.05) of scars.

Color and pruritus were the best markers of the efficacy of the treatment and were significantly improved from the 1st month

onward, such as erythema at a lesser extent.

Tolerance was perfect all along the treatment.

Conclusions. Topical SOD cream provides beneficial effects in the treatment of keloid and hypertrophic scars and could be

a valid and safe alternative for treating this pathology.
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eloid and hypertrophic scars (HS) are of

major concern for dermatologists and plastic
surgeons: patients are often consulting about these
pathologies because besides the cosmetic concern
which is obvious, they may feel uncomfortable due
to itching or pain associated with their occurrence,
and even suffer loss of function when overlying a
joint.

Hypertrophic scars and keloids are abnormal
wound responses in predisposed individuals and
feature a connective tissue response to trauma,
inflammation, surgery or burns [1].

Keloid and HS are two discrete clinical entities
[2].
Clinically, keloids behave like benign dermal
fibro-proliferative tumors, extending and infiltra-
ting beyond the confines of the original wound
margin without evidence of spontaneous regression
[3] whilst HS are typically raised, red or pink [4].
Both of them are usually itchy and may sometimes
be painful.

Normal wound healing occurs in three phases [5]:
* 1-The inflammatory phase begins at the time of
wounding, when activation of the coagulation
cascade causes a release of cytokines stimulating
chemotaxis of unspecific immune cells. After 48
to 72 hours it passes to
 2-the proliferative phase (3—6 weeks): the fib-
roblasts are attracted into the wound to synthe-
size granulation tissue composed of pro-collagen,
elastin, proteoglycans and hyaluronic acid,
allowing vascular growth. Once the wound is
closed, immature scar can move to
 3-the maturation phase, lasting several months.
All stages of the repair process are controlled by
a wide variety of growth factors (TGF-B, PDGE,
VEGF), pro-inflammatory cytokines and matrix
metalloproteinases (MMPs) [6].
Abnormal changes in this complex wound healing
process contribute to HS and keloid formation [5].
Among the cytokines and growth factors in-
creased in the occurrence of keloids and HS, let us
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mention Transforming Growth Factor beta-1
(TGF-By) [7—9], Platelet Derived Growth Factor
(PDGF) [10, 11], Vascular Endothelial Growth
Factor (VEGF) [11, 12], Insulin-like Growth
Factor (IGF) [13, 14], Interleukin-1 (IL-1) [15, 16]
and Interleukin-6 (IL-6) [15—17].

MMPs levels are also increased as well in keloids
as in HS tissues [18].

On the other hand, a bulk of scientific data
suggest that ROS are playing a major role in the
formation and maintenance of keloids and HS, by
increasing dramatically the levels of a great number
of cytokines and growth factors involved in scarring
process, especially PDGF [19, 20], VEGF [21—22],
IGF [23], but also MMP-2 and MMP-9 [24].

As it seems logical, antioxidant enzymes and
especially superoxide dismutase (SOD) were shown
to reduce drastically the levels of all cytokines and
growth factors susceptible of influencing keloid and
HS formation |21, 23, 25—32].

Whilst the most important factor in keloid and
HS formation is prevention [1], treatments are
often deceptive and unsatisfactory, based principally
on the use of pressure, occlusive dressings, silicone
sheets and intralesional corticotherapy. Radiation
and laser therapy are less commonly used.

Therefore, it was tempting to test topical SOD
in the management of keloid and HS.

This is an open, monocentrical, intra-individual
study performed in adult patients displaying keloid
and HS with more than 3 months of evolution.

The treatment with topical SOD (280 Ul/g),
which had already demonstrated its efficacy in the
treatment of post-irradiation fibrosis [33] consisted
in the local application on one or more previously
selected scars, twice a day (morning and evening).

SOD is sourced from tomato, in order to avoid
any potential risk related to the use of animal
extracts. Tomato SOD is mainly constituted by the
CuZn form of the enzyme, and its molecular weight
is around 31’500 daltons.

Methods

The study was performed in the Dermatological
Clinic SKINMED, at Cérdoba, Argentina between
August 2005 and March 2006.

Patients of both sexes, older than 18, with keloid
or HS with more than 3 months of evolution before
their inclusion were recruited, after signature of
informed consent.

We excluded pregnant and suckling women,
patients with keloid or HS of less than 3 months of
evolution before the date of inclusion, patients
having received systemic or local treatments for
their scars in the course of 4 weeks previous to their
inclusion, or treated with any systemic, topical or

cosmetic treatment susceptible of interfering with
the parameters of the study, and patients with an
allergy to any of the components in the formula.

Evaluation

Clinical evaluation was undertaken at monthly
intervals for three months.

Scars were assessed by a dermatologist, grading
the patients’ scars at baseline and then evaluating
the changes in relation to a series of criteria, using
a three point scale (1 = none, 2 = moderate,
3 = marked).

The parameters were the following:
 color (assessed by investigator);
 pruritus (assessed by patient);

* erythema (assessed by investigator);
+ pain (assessed by patient);
 hardness (assessed by investigator).

A global assessment of the clinical course of scar
development was evaluated using a Therapeutic
Index (TTI) calculated as follows after each visit:

TI = index of color + index of pruritus + index
of erythema + index of pain + index of hardness.

TI values improvements were classified in four
groups to define the degree of improvement:

» complete healing: reduction > 85 % of TTI;

* clear improvement: reduction > 50 % and < 85 %
of TT;

* moderate improvement: reduction > 20 % and
<50 % of TI;

* poor improvement: reduction < 20 % of T1.

On the other hand, digital photographs were
taken at baseline and at each visit, and surface and
volume analysis of the scars were performed with
SigmaScan Pro5 Software (available from SYSTAT
software Inc.). With this software five non-destruc-
tive overlay planes allow to collect measurements
such as intensity, hue, saturation, distance, peri-
meter, slope, angle, area, volume, and center of mass
simultaneously.

Tolerance was also evaluated at each visit, by
collecting the unwanted effects according to a four
degree scale (0 = None, 1 = Mild, 2 = Moderate,
3 = Severe).

Treatment Procedures

Patients were taught to apply the topical SOD cream
(SODERMIX® cream, Life Science Investments
Ltd, London, UK) twice aday (morning and evening)
with a slight massage following the application.

Statistics

The model used was the generalized linear model
log-linear Poisson, with logarithmic binding func-
tion, g(n) = log(p) and linear predictor n = po + o,
with a effect of view, i =1, 2.
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From these models were obtained the estima-
tions of odds ratios (OR) in order to interpret the
correlation with time. When a parameter is fea-
turing a significant change from one visit to ano-
ther, it is labeled as «significant marker» of efficacy
in the treatment.

These models were adjusted and estimated in
Statistica Software (StatSoft Inc. 2005).

Results

Of the 27 patients who entered the study (20 females,
7 males, mean age 42,7 years), 25 (92.6 %) attended
the first visit at D30, 16 patients (59.2 %) came back
at D60 and only 8 of them (29.6 %) at D90.

This poor compliance, typical of our country,
was also explained by the rapidity of occurrence of
improvement, and further, the study took place
during the summer holidays season, which made the
compliance more difficult.

None of the patients stopped the treatment
because of intolerance to the product.

Scar duration was ranging between 3 months
and 27 years, with a mean value of 8.6 years.

Scars were classified as keloid in 14 patients
(52 %) and HS in 13 patients (48 %).

Phototypes of the patients were ranging from I
to IV according to Fitzpatrick: 7 patients (26 %)
were phototype I, 14 (52 %) were phototype II, 5
(18 %) were phototype IIT and 1 patient (4 %) was
phototype IV.

Color parameter

At baseline, 50 % of patients were displaying
marked pigmentation.

At D30, there was no more patient with marked
pigmentation, but only moderate or normal ones.

There is a strong relationship (p < 0.001) bet-
ween color and time of treatment, as the proportion
1: 2 observed between normal and moderate pig-
mentation at D30 significantly reverts, as in prac-
tical, there is only normal pigmentation in all pa-
tients after 2 months.

Color is a good marker of the treatment, and
permits to evaluate the efficacy of the same. It was
the most sensitive marker in this trial (fig. 1).

Pruritus (itch) parameter

When starting the treatment, 7 patients of 27
(25.9 %) were suffering severe pruritus, and none of
them remained with severe pruritus at D30.

In total, 25 of 27 patients (92.6 %) were suffering
any grade of pruritus at D0, whilst at D30 there were
only 4 patients (16 %) with moderate pruritus, and
at D60 pruritus had disappeared in all patients.

There was a strong relationship (p < 0.01)
between the presence of pruritus and the duration
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Fig. 2. Evolution of pruritus along time

of treatment (OR = 0.33; IC 95 %: [0.135—0.48];
p <0.01).

Pruritus was also found to be a good marker for
evaluating the efficacy of treatment (fig. 2).

Erythema parameter

At the beginning of the treatment only 1 patient
(4 %) was displaying marked erythema, but 9
(33 %) were showing moderate erythema.

At D30 there was no more patient with marked
erythema, and only 5 (20 %) with moderate
erythema.

The association between the reduction of ery-
thema and time was significant. (OR = 0.67,
p <0.05).
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Table 1. Index values for each parameter along study

Color Pruritus Erythema Hardness Pain
Baseline DO 248 £0.51 2.33 +£0.48 1.44 = 0.58 1.44 £ 0.58 1.37 £ 0.56
D30 1.72 + 0.46 1.16 +£0.37 1.24 £ 0.44 1.20 + 0.41 1.16 £0.37
D60 1.25+ 045 1.06 £0.25 1.12+£0.34 1.00 112 +£0.34
D90 1.00 1.00 1.00 1.00 1.00

Table 2. Evolution of Therapeutic Index values along
the study

Table 3. Healing rate of patients along time according
to therapeutic index classification

Therapeutic Index (TI)
Baseline DO 8.89 +1.83
D30 6.40 + 1.44
D60 5.56 +1.03
D90 5.00

Fig. 3. Female, age 27, phototype II, keloid

with 11 years of evolution following excision of nevus
on the breast. Unsatisfactory previous treatment with
intralesional CTC. Day0 and D30 (30 days treatment)

Fig. 4. Female, age 50, phototype II, keloid with 10 years
of evolution following abdominal trauma. No previous
treatment. Day0 and Day90 (after 90 days-treatment)

Healing Grade ND?‘% ) ND?% ) ND?% )
Complete healing 0 0 0
Clear improvement 2(8) 12(75)  5(63)
Moderate improvement 17 (68) 4(25) 3(37)
Poor improvement 6 (24) 0 0
Total 25(100) 16 (100) 8 (100)

Erythema was also a good marker of the efficacy
of treatment, although at a lesser extent than color
or pruritus.

Pain and Hardness parameters

As regards hardness, there was a discrete tendency
to improvement, although there was no significant
association (p = 0.362) between its intensity and
time.

This tendency was more pronounced as regards
pain.

Therapeutic Index (TI)

Index values were calculated separately for each
parameter. All data presented are mean + standard
deviation (table 2).

Therapeutic Index values were calculated
separately for each patient. All data presented are
mean * standard deviation (table 3).

Planimetric analysis

The photographs realized along the study were
analyzed by SigmaScan Pro5 Software (fig. 3, 4).

The percentages of improvement as regards
surface and volume of the scars were analyzed as
regards their evolution along time.

Independent of the number of visits for each
patient, the mean values for the percentages of
improvement (along with their standard deviations)
are featured in Table 4, and there is a marked
positive correlation (p < 0.05) between these
variables (0.793).
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Following this therapy, the improvement obser-
ved is highly significant (Table 5 and Table 6).

It can be observed that evaluating this impro-
vement by measuring the volume is much more
precise than by evaluating the surface.

Discussion

Pharmacologic therapeutic agents are commonly
used in the treatment of keloid and HS, with
irregular results.

The anti-inflammatory and anti-fibrotic pro-
perties of SOD were already investigated and
demonstrated in vitro and in vivo, and topical SOD
was found to be effective on lesions caused by
progressive systemic fibrosis, systemic lupus ery-
thematosus, Behget’s disease, herpes simplex and
burns [34, 35].

On the other hand, several studies conducted on
human skin radiofibrosis (post-radiotherapy) re-
ported that topical SOD appeared to reduce col-
lagen accumulation in the dermis of irradiated skin
[36] and reduce post-irradiation fibrosis in breast
cancer patients [33].

Meanwhile, in spite of the similarities existing in
the physiopathology of skin fibrosis and keloid and
HS, no study was published in the literature on
topical SOD in scar management.

In our study, the improvement of size and volume
was shown to be strongly significant and there is a
marked correlation between these results and time.

There was also a significant improvement on the
color of the scars, itching (pruritus) and inflam-
mation, while the activity of topical SOD was not
significant on the pain and hardness.

Regarding the latter, we must regret the too-
short duration of the study, as hardness is a result

Table 4. Means and standard deviations
of improvements of surface and volume of the scars
along the study

Means and standard deviations

Variable

Means  Standard Dev. N
Improv. Surface 37.07 23.24 27
Improv. Volume 48.44 29.71 27

at least in part of dermal fibrosis, and takes a longer
time than 3 months to improve.

We must also regret the poor compliance of the
patients; a better compliance would maybe have
been susceptible of achieving better and more
significant results.

Anyhow, the results appeared to be positive, all
the more given the short duration of study.

Besides, tolerance was excellent and we have not
observed any adverse effect in the course of this
trial.

Conclusions

Topical SOD provides beneficial effects in the
treatment of keloid and HS, and could be a valid
and safe alternative for treating this pathology.

We were particularly surprised by the signifi-
cant effect of topical SOD on pruritus, which was
never documented earlier.

Success would certainly be increased when this
treatment is followed on a longer period of time and
possibly when combined with other modalities.

Hence it would be worth conducting further clinical
trials on longer periods, with higher number of patients
and achieving better compliance of the same.

Table 5. Test of means against reference constant for surface improvement

Test of means against reference constant (value equal 0)

Variable

Mean St Dev N

Std. Err.

Ref. Cons.  t-value df p

Imp.Surf 34.07407  23.24605 27

4.473705

0,00 7.616523 26 0.00

Table 6. Test of means against reference constant for volume improvement

Test of means against reference constant (value equal 0)

Variable

Mean Std.Deyv. N

Std. Err.

Ref. Cons.  t-value df p

Improv.Vol 4844444  29.70539 27

5.716805

0.00 8.474042 26 0.00000
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Banepis Tapcis aoe MNpocc!, KpicTiaH AieAb?
! [lepmamonoziuna xninixa SkinMed Cordoba, Apeenmuna
2 Universita degli studi Marconi, Pum, Imaxis

NIKYBAHHS KEAOTAHMX | TiNepTPOdIHYHMX PYOLB MICLIEBMM KPEMOM,
LLLO MICTUTb POCAMHHY cyrniepokcuaamcmytady (COA)

Mera poGOTH — OI[IHUTH TEPaNeBTUYHY AKTUBHICTD i TOJEPAHTHICTH MIiCI[EBOTO BUKOPUCTAHHS KPEMY CYTIEPOKCUIIMCMY-
Ta3u P KEJIOIIHKX i TinepTpoiuHuX pyOIaX 3 ypaxyBaHHAM eBOJIOLI iX po3MipiB Ta 06’eéMy, a TAKOK TaKUX ITapaMeTpiB,
STK KOJTip, cBEpOiK, eprTeMa, TBEPAICTh Ta OiJib.

Meroau. Y 10C/IKeHH] B3sIM yyacTh 27 NAIi€HTIB, SKi MicIeBo 2 pasu Ha 100y IPOTITOM 3 MICSI[B HAHOCUIIU KPEM 3
Bmicrom CO/I (SODERMIX® cream).

Pesyasratu. Hanpukinii JiikyBaHHsI CriocTepirasocst 3HauHe 3amMeninentst po3mipis (37,07 %; p < 0,05) ta o0’emy (48,44 %;
p < 0,05) py6uis. Hopmaiiisaliist KoJIbopy Ta 3HauHe 3MEHILIeHHsI cBepOesKy MPOTSIIOM MICSII, a TAKOK epuTeMu OyJiu Haii-
KpAIUMHU TOKazHUKaMu eheKTHBHOCTI JiKyBamHst. TosepanTHicTh GyJ1a XOPOIIIOIO TPOTSITOM YChOTO TePMiHY JIKYBAHHSI.

Bucnosku. Miciiese Bukopuctanns kpemy 3 BMictom CO/l npozeMoHCTpyBaio eheKTUBHICTD TIPU KEJIOIIHUX i rinepTpo-
(piurmx pyOIAX Ta MOKe OYTH aJbTePHATUBHUM JIKYBaHHAM [IPU IIiii TTaTOJIOTII.

Kiouosi ciosa: miciiesa cynepokcuaaucmytasa, CO/I, rineprpodiuni py6ui, kesroiani pyouri.

Banepws l[apcust ae lpocc!, Kpuctman Anans?

! [lepmamonozuuecxas xiunuxa SkinMed Cordoba, Apzenmuna
2 Universita degli studi Marconi, Pum, Hmanust

AeyeHne KEAAOUAHBIX U TNepToOdUIECKNX PYOLIOB MECTHBIM
KOEMOM, COASPKALLMM PACTUTEABHYIO CYNEPOKCUAANCMYTOZY
(COA)

He)’[b pa60TbI — OIIEHUTD TEPAIIEBTUYECCKYIO aKTUBHOCTDb U TOJIEPAHTHOCTb MECTHOT'O UCIIOJIb30BaHWA CYIIEPOKCUIIUCMY -
Ta3bl IIPpU KeJIJIOWJHbIX 1 FI/IHBprOd)I/I‘-IBCKI/IX py6uax C Y4€TOM 3BOJIIOIIMM UX Pa3MepoOB U 061>eMa, a TaKXe TakKue
ITapaMeTpbl, KaK IIBET, 3y, 9pUTEMa, TBEPAOCTb 1 60J1b.

Mertozpl. B ucciegmoBanmy npuHsAIN yyactue 27 MaueHToB, KOTOPbIe MECTHO 2 pa3a B CYTKH B T€UEHHUE 3 MEC HAHOCUJIH
kpeM ¢ cogepxanrem COJl (SODERMIX® cream).

Pesyusrarbl. B komIle uceeoBanus HAOMOAAIOCHh 3HAYUTEIbHOE YMenbiienue pasmepos (37,07 %; p < 0,05) u o6bema
(48,44 %; p < 0,05) py6uos. Hopmasisaliust 1Beta 1 3HaYMTEIbHOE YMEHbIIEHKE 3y/1a B TEYEHNE MECSIIA, & TAKIKE 9PUTEMbI
ObLIM JIYUIIMME TTI0Ka3aTeJsiMu 3 heKTUBHOCTH JiedeHust. ToiepaHTHOCTh Oblila XOPOILEH B TeUeHUE BCEro CPOKA JICUECHSI.
BeiBoapl. Mecthoe mpumenenue kpema ¢ cogepskanrem CO/I mpogemMoncTpupoBaso ah(HeKTUBHOCTD P KeJIOUIHBIX 1
runepTpoduyecKux pyodrax u MosKeT GbITh albTePHATHBHBIM JICUCHUEM MIPU TOMH [ATOJOTHH.

Kirouessie coBa: mectHast cynepokcuymemyTasa, COJl, runeprpodudeckue pyoOIibl, KeJTOUIHbBIE PYOITbL.
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