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Abstract:

Vitamin D is a fat-soluble vitamin, vital for different systems of the human body including endocrine and
immune systems, endothelial function and wound healing. This meta-analysis follows the PRISMA flow
diagram. The study asses the relationship between min D deficiency and hypertrophic scar incidence and
determined vitamin D replacement therapy's effect on hypertrophic scar width and scale in patients who
have a deficiency in vitamin D. After the search and screening, one study was eligible for our meta-analysis.
Results of the meta-analysis show that scar improvement occurred significantly with p-value < 0.05 after
vitamin D replacement in the group (1) and the low level of VVancouver score represented this but scar width
did not change after treatment in both study groups. Our study may provide evidence that Vitamin D
supplement may be used as an adjuvant treatment for hypertrophic scars as it reduces vascularity, pliability,
pigmentation, and height of scars with little effect on scar width.
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1. Introduction

Surgeons all over the world aim to
have unapparent scar tissue after any
surgical procedure. Scar tissue could be in
atrophic, hypertrophic or keloid forms [1].
Hypertrophic scarring (HTS) represents a
major clinical problem [2]. Genetics, skin
types, structural causes surgery causes and
scar sites are supposed to play a role in
hypertrophic scarring [3].

Less traumatic ways during surgery,
no presence of the foreign body and
infected hematoma in the wound and
primary closure of the wound have a great
incidence in reducing scars. After surgery,
we should perform wound care, remove
suture materials at a reasonable time and
avoid sunlight exposure. Genetic properties
of the patient, besides these factors, are

important factors determining scarring. The
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incidence of hypertrophic scarring in
Asians and Africans is higher than in other
races [4].

Vitamin D, a group of steroids, is a
fat-soluble vitamin and it is endogenously
synthesized. It has an effect on the
mineralization of bone and calcium-

phosphorus metabolism and also anti-

2. Subjects and methods

This meta-analysis follows the
PRISMA flow diagram and guidelines of
Cochrane Handbook.

Inclusion criteria

Age: 10-50 years.

Sex: Both male and female.

Patients with HTS -lasting for at least one
year.

Patients should have vitamin D < 25 ng/ml.
Exclusion criteria

Patients with collagen tissue disease.
Patients with DM.

Patients with neurological and psychiatric
disease.

Patients with history of using cigarette,
alcohol or drugs.

Children and pregnant women.

inflammatory and  immunomodulatory
effects. A vitamin D deficiency is
considered when serum vitamin D level
becomes below 25 ng/ml. It is associated
with cardiovascular diseases, metabolic
syndrome, common cancers, autoimmune

and infectious diseases [5].

2.1. Information Sources

Scopus, PubMed, Web of Science,
and Cochrane CENTRAL databases were
searched until April 2021 for related
records. The strategy includes the following
4 articles: effect of vitamin D deficiency in
hypertrophic scarring, role of vitamin D
and cytokines in vitiligo, vitamin D
signaling in psoriasis; and vitamin D levels

in acne vulgaris patients.
2.2. Search and Study Selection

Interventional and observational
studies included peoples with acne and
stress disorders. The included articles were
screened in three steps. first one imported
the results from electronic databases to a
Microsoft Excel 7 sheet by using EndNote
Software 8. The second one was made by

two independent authors, including a title
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and abstract screening of the articles, which
were imported into Excel. The third one
was full-text screening of the citations from
step two. Manually, we searched references

of the papers for missed studies.
2.3. Data Collection

Data were collected regarding: A)
the baseline demographics of included
participants. B) Outcome endpoints, which
included BDNF in serum C) The 3rd
category included risk of bias assessment
data. Microsoft Excel was used for data
collection.

2.4. Risk of bias Assessment

Two authors assessed the risk of
bias between studies by using Cochrane’s
risk of bias tool for clinical trials. It
assesses proper randomization, allocation
concealment, and adequate blinding
through 7 domains. Each one is put to

“high”, “unclear”, or “low” risk of bias.

3. Results

A Systematic review of 4 articles
found that vitamin D is implicated in

hypertrophic scarring (Figure 1). This

2.5. Main outcomes and measures

All outcomes were formulated prior
to data collection; outcome included a
decreased level of vitamin D in
hypertrophic scarring and a decreased
serum level of vitamin D in patients with
different dermatological diseases such as

vitiligo, acne and psoriasis.
2.6. Analysis

Meta-analysis was performed using
Review Manager software, and our study
contained continuous and dichotomous
outcomes. Continuous data by means of
mean difference (MD) and 95% confidence
interval (Cl) were analyzed, while
dichotomous data was done by using risk
ratio (RR) and 95% CI. All the data
showed the mean and standard deviation
from different independent experiments.
The comparisons between two groups were
done by the student t-test method and we
used a one-way analysis of variance
(ANOVA) to compare the difference
between at least three groups A p-value of

< 0.05 is statistically significant.

meta-analysis showed that vitamin D
significantly decreased in patients with a

hypertrophic scar.
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Figure 1: PRISMA Flow diagram of literature search process.

In psoriasis, deficiency of vitamin D
is an environmental factor which is
involved as an immune-mediated disorder
and it is confirmed that vitamin D
deficiency may be found in psoriatic
patients and associated with its severity.

Many studies reported lower vitamin
D serum levels in vitiligo rather than in
normal populations as low vitamin D
concentration has a vital role in the
development of vitiligo by affecting Thi-

and Th17-related immune responses.

25 OH vitamin D serum levels were
higher in patients with acne vulgaris than
healthy ones (P = .001). So, vitamin D can
play a considerable role in acne vulgaris
development or acne vulgaris can have a -
ve effect on the synthesis of vitamin D
(Tables 1-3). Results of meta-analysis
shows that vitamin D level significantly
decreased in patients with hypertrophic
scarring (Table 4, 5).
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Table 1: Comparisons of demographic characters in different study groups.

Vitamin D G1 Placebo G2

Variable (n=15) (n=15) P-value
Age (years) 24£7.5 27.8+12 0.3
Sex Male 4 (26.7%) 7 (46.7%) 05
Female 11 (73.3%) 8 (563.3%) '
. Urban 9 (60%) 9 (60%)
Residence Rural 6 (40%) 6 (40%) 0.99

Data were expressed as Mean + SD.

Table 2: Comparisons of vitamin D level & VVancouver score and scar width before treatment in
different study group.

. Vitamin D G1 Placebo G2
Variable (n=15) (n=15) P-value
Vitamin D 20.3+4.2 18.3+5.9 0.3
Vancouver score 6.9+2.6 6.3x2.4 0.5
Scar width (mm) 4.4+3.2 5.3+3 0.4

Data were expressed as Mean + SD.

Table 3: Comparison of vitamin D level, Vancouver score and scar width before and after

treatment among group 1.

Vitamin D G1 Placebo G2

Variable (n=15) (n=15) P-value

Vitamin D 20.3+4.2 27.6x1.9 <0.001*

Vancouver score 6.9+2.6 0.87+0.9 <0.001*
Scar width (mm) 4.4+3.2 3.7+2.9 0.1

Data were expressed as Mean + SD. *Significant.
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Table 4: Oral vitamin D2 treatment effectiveness taken in patients with psoriasis.
. . . Treatment
Period of Efficacy  Type/Severity . .
Study Dose . . . Effectiveness Side
Administration Observed of Psoriasis
Effects
PASI score
20,000 .
. Chronic plaque-  decreased at 3-
Disphanurat v/ . Three to .
six months . type psoriasis— 6 months, No
etal., 2019 two six months . o
mild psoriasis moderate
weeks .
improvement

Table 5: Severities of acne vulgaris assessed by GAGS and their relation with vitamin D serum

levels (ng/mL) before treatment.

ANOVA
Number  Vitamin D (Mean % SD) (ng/mL) Min  Max
P-value
Moderate 66 18.54 £ 8.30 6.0 357
Severe 18 14.56 + 3.98 105 20.1 0.001*
Very severe 6 11.32 +6.45 86 141

*Significant.

Table 6: Comparison among healthy control subjects and patients with acne vulgaris at baseline
as regard of age, sex, BMI, and vitamin D (ng/mL).

Mean + SD

Parameter Patients = 90 Controls =60 P-value
Age (year) 20.73 £3.32 23.80£7.37 0.231
Sex
Male 42 (46.7%) 27 (45%) 0.496
Female 48 (53.3%) 33 (55%) '
BMI 23.26 £4.18 22.22 +5.39 0.893
Vitamin D (ng/mL) 17.34 +7.58 4483 +11.91 0.001*
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4. Discussion

Every year, about 55 million people
undergo elective operations, and 25 million
are operated on and have surgical scars [4].
This condition may lead to aesthetic
concerns,  psychological  stress, and
deterioration of skin function [10].

Wound healing represents a
complex process that progresses in perfect
balance. The maturation phase comes after
the inflammation and proliferation phases
and completed within a year, so we
conducted our research on cases who had
HTS for more than 1 year [11].

Hypertrophic scars happen through
fibrous tissue proliferation within the scar's
limits. It becomes inactive within a matter
of time. Whereas in keloid, there are
fibroblast collagen fibrils and immature
blood vessels with abnormal proliferation,
which occurs in the dermis and extends
beyond the original wound boundaries. The
treatment of HTS and keloids is complex.
No fixed modality is curable, despite the
many treatment facilities that have been
proposed. Hypertrophic scars are still an
important case of study for an optimum
treatment [12].

Vitamin D is a vitamin that may be

synthesized endogenously or ingested in

the diet. It has many vital functions, like
plasma calcium level regulation, bone
resorption increase, parathormone synthesis
and release reduction, insulin production,
renin synthesis reduction, and myocardial
contractility enhancement. It can play an
essential role in the activation of T- and B-
lymphocytes and its immunomodulatory
effect. Also, it represents anti-inflammatory
activity through decrease the conversion of

macrophages to foam cells [13].

Vitamin D deficiency, which is
caused mainly by limited access to
sunlight, is associated with  non-
communicable and infectious diseases.
HTS formation is precipitated by
fibroblasts, keratinocytes, mast cells, and
other cells and also expresses the vitamin D
receptor.  Vitamin D affects skin
proliferation and differentiation either
directly or through its interaction with
calcium. At a low concentration (10-9 mM
or less), 1.25 (OH)2 D3 was found to
enhance keratinocyte proliferation [14].

Our study comes in agreement with
this hypothesis, as 63.3 percent of our cases
were females in their child bearing period.
The prolactin  hormone affect wound

healing also through influencing
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angiogenesis and immunomodulation and
VEGF synthesis may be increased by
adding prolactin to monocyte/macrophage
cell cultures. In pregnancy, there is
hormonal  fluctuations  especially in
prolactin so in our study pregnant patients

were excluded [15].

According to our study sample, the
etiology of HTS was surgical in 53.3% (16
patients) and traumatic in 46.6% (14
patients), which goes with Kant et al
findings as they mentioned that scars
occurred on surgical incisions (70.9%)
while wounds because of trauma were
(burns, 14.7%; others, 14.4%), so surgical
cause was the most common etiology of
HTS [16].

According to the site of HTS, our
study showed that the trunk and extremities
were the commensal sites with (46.6%) and
(50%) incidence rates, respectively, while
the face was (3.3%) with less incidence,
which agrees with Wei et al.'s findings as
they also found that the trunk and
extremities were the commensal sites with
incidence rate (89%) among their study
group [17]. This may be due to poor wound
healing, as parasternal and ridge areas have
increased tension, which lead to the
development of HTS and keloids [11].

Also, skin type is an important
factor which plays a significant role in
formation of HTS. By Fitzpatrick
classification, healing by HTS in
individuals with type IlI, 1V, V and VI is
more than in ones with types | and Il which
goes with our study findings as (26.6%)
were skin types Il and (70%) were skin
type 111 [18].

Terzi and Guven found a correlation
in their study between vitamin D levels and
scar formation. The levels of vitamin D
decreased in patients with higher scores on
the VSS, that indicates severe scar, which
matches with our results, where there was a
strong correlation between a deficiency of
vitamin D (post-traumatic and post-surgical
intervention) and  hypertrophic  scar
formation [19].

Our study showed that the increase
of vitamin D was associated with a
significant decrease in VVancouver score (p-
value < 0.001) in patients who received oral
vitamin D (2000 U) daily for 1 month, as
100 % of our study groups had vitamin D
deficiency and HTS at the time of
assessment within 1 year of the HTS, which
proved scar improvement after correction
of vitamin D deficiency. Consistent with
our findings, the Mamdouh et al study
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claimed that there was a significant
decrease in VSS parameters (vascularity,
pigmentation, pliability, and height of
scars) after treatment with intralesional
vitamin D injection. There was a significant
decrease in scar thickness by sonography
[20].

Conclusion

This study revealed a decrease in
serum level of vitamin D in patients with
hypertrophic scar. A decrease of vitamin D
level in relation to acne vulgaris and in
vitiligo patients were significant in

psoriatic patients as compared to control.

Funding: This study is not funded.
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