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INTRODUCTION

Acne vulgaris is considered a common skin

Background: Acne vulgaris is among common bothersome skin
problems. Recognition of contributing factors would help to
prevent acne. Some dietary and inflammatory factors are among
suggested etiologies. Accordingly, in this study, the serum levels
of calcium, vitamin D, phosphorous and C-reactive protein (CRP)
were determined and compared in acne patients and healthy
subjects.

Methods: In this case-control study, 144 consecutive subjects
with and without acne (moderate-very severe) referred to Rasoul
Akram Hospital in 2016 were enrolled. In this regard, the serum
calcium, phosphorous, CRP, vitamin D were determined in the
subjects and compared between the groups.

Results: The results indicated that serum CRP, calcium, and
phosphorous level were alike between the groups (P > 0.05)
without any relation to acne severity except CRP. The serum
vitamin D level was significantly different (P = 0.0001), but it
was not associated with acne severity. Serum calcium levels of
males were significantly higher in both groups.

Conclusions: Based on our results, it may be concluded that
calcium, phosphorous, and CRP levels are not associated with
acne incidence, but the serum vitamin D is related to acne
presentation. CRP levels were positively associated with acne
vulgaris severity.
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and coryne-bacterium presence >°. Acne is usually
observed in adolescence due to sex hormone role
in the middle of the second decade of life 8.

disease in which sebaceous glands’” inflammation
and obstruction lead to involvement of chest, back,
and face *. The genetic has been regarded as one
of the main contributing factors to acne*. Four
related mechanisms include follicular proliferation
and ruptures, sebum production, inflammation,

Androgens level, genetic, corticosteroids, chemical
agents, and psychiatric factors are among the
aggravating factors for acne *!. Antibiotics such
as tetracycline '*!* and retinoid '° are the main
therapeutic options. Although, these modalities
are effective in the treatment of the patients, the
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therapeutic outcomes are not favorable in some
cases. In these cases, other etiologies such as
mineral and vitamin deficiencies are proposed to be
important. Some micronutrients or inflammation-
related factors such as zinc, calcium, vitamin
D, phosphorous, and C reactive protein (CRP)
are among suggested markers. Regarding some
controversies or few studies in this area '°?!, this
study was conducted to determine and compare the
serum levels of calcium, vitamin D, phosphorous,
and CRP in acne patients and healthy subjects.

PARTICIPANTS AND METHODS

Participants and study design

In this case-control study, 144 consecutive
subjects with and without acne (72 cases and
72 controls), referred to Rasoul Akram Hospital
in 2016 were enrolled. Additionally, the serum
calcium, phosphorous, CRP and vitamin D were
determined in the subjects by the ELISA method,
and compared between the groups, based on acne
severity. The control group was selected from
healthy personnel without acne through clinical
examination. The severity was determined according
to the following items:

e Mild acne: fewer than 20 comedones, or fewer
than 15 inflammatory lesions, or a total lesion
count more than 30;

e Moderate acne: 20-100 comedones, or 15-50
inflammatory lesions, or a total lesion count of
30-125;

Table 1. Acne grading in the case group

Serum parameters in acne patients

* Severe acne: more than 5 cysts, or comedone
count more than 100, or a total inflammatory
count more than 50, or a total lesion count more
than 125.

Statistical methods

Data of the 144 patients (72 subjects in each
group) were analyzed using the SPSS software
(version 24.0). The tests used for comparisons
included Independent-Sample-T, Mann-Whitney-U,
ANOVA, Kruskal-Wallis, and Pearson tests. The
significance level was considered 0.05.

Ethical considerations

The written informed consent was obtained
from all participants.

RESULTS

The mean age was 25.5 + 7.9 and 26.4 + 8.8
years in both case and control groups, respectively
(P > 0.05); in each group, 50% were male. Table 1
shows the acne severity. Duration was less than
one year, 1-5 years, 5-10 years, and more than 10
years in 34.7%, 23.6%, 16.7%, and 25%, respectively.

As Table 2 shows, diary intake (diary product
usage divided based on frequency of use and
considered as multiple times in a day (very much),
daily (much), most days in a week (medium), 2-3
times in week in a week (few), less than 2 days
in a week or even no use (very few)) was higher

Grade

Total
Moderate Severe Very severe
Group Case 18 24 30 72
25.0% 33.3% 41.7% 100.0%
Total 18 24 30 72
25.0% 33.3% 41.7% 100.0%
Table 2. Dairy intake in the two groups
Dairy Products Consumable Ratio Total
Very few Few Medium Much Very much
Group Case Count 1 15 26 15 5 72
% Within Group 15.3% 20.8% 36.1% 20.8% 6.9% 100.0%
Control Count 21 30 18 3 0 72
% Within Group 29.2% 41.7% 25.0% 4.2% .0% 100.0%
Total Count 32 45 44 18 5 144
% Within Group 22.2% 31.3% 30.6% 12.5% 3.5% 100.0%
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in the case group (P = 0.0001). In case and control
groups, sun exposure longer than three hours was
48.6% and 27.8%, respectively, with a significant
difference (P = 0.010). Calcium, phosphorus and
CRP levels were not significantly different between
the two groups. The only serum marker differed
between the groups was vitamin D (P = 0.001)
(Table 3).

The age was not related to vitamin D, CRP,
calcium and phosphorous (P > 0.05). The gender
was not associated with determined serum markers
except calcium that was higher in males in both
case and control groups. (P = 0.0001 and P = 0.003,

Table 3. Serum levels of vitamin and minerals in the two groups

Group Mean Std. Deviation

Ca (mg/dl)

Case 9.59 .64

Control 9.40 .61
Phosphorous (mg/dl)

Case 3.19 .96

Control 3.31 .53
VitD (ng/ml)

Case 29.30 16.21

Control 20.39 14.89
CRP (mg/l)

Case 6.95 3.1

Control 6.36 2.23

Table 4. Association of gender with serum parameters

respectively). Although, the CRP level was not
different between the case and control groups, it
was positively associated with acne severity or its
grade (P = 0.034). Other serum factors were not
related to acne severity (P > 0.05). The only factor
relevant to sun exposure in both groups was the
serum vitamin D level (P = 0.0001). Furthermore,
calcium (P = 0.0001) and phosphorous (P = 0.042)
were associated with the diary intake in the two
groups. Duration of acne was not associated with
serum markers levels (P > 0.05).

The determined serum levels were not relevant
to acne severity, except CRP (P = 0.034) (Tables 4
and 5).

DISCUSSION

Acne is a common dematological disease
worldwide, particularly in adolescents.
Determination of the related factors can help to
plan a better program to reduce the burden of
acne. According to our findings, between calcium,
phosphorous, CRP, and vitamin D indices, only
the serum vitamin D level was related to acne.
Interestingly, the patients with acne had higher
serum levels of vitamin D. In other words, vitamin
D can reduce the acne rate, being inconsistent

Group Gender Ca (mg/dl) Phosphorous (mg/dl) VitD (ng/ml) CRP (mg/l)
Case Female
Mean 9.31 3.39 31.51 6.69
Std. Deviation 41 1.18 17.57 3.13
Male
Mean 9.88 3.00 27.08 7.21
Std. Deviation 71 .63 14.64 3.11
Control Female
Mean 9.20 3.33 23.46 6.50
Std. Deviation .52 .57 16.08 3.00
Male
Mean 9.61 3.29 17.32 6.22
Std. Deviation .62 49 13.11 1.05
Table 5. Association of acne severity with serum parameters
Group Grade Ca (mg/dl) Phosphorous (mg/dl) VitD (ng/ml) CRP (mgl/l)
Case Moderate/Severe
Mean 9.58 3.18 26.67 6.30
Std. Deviation 0.60 0.51 15.83 1.82
Very Severe
Mean 9.62 3.21 32.97 7.87
Std. Deviation 0.70 1.37 16.27 4.19
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with some other studies. Our study showed that
patients with acne had higher exposure to the sun
or higher intake of dairy products that may explain
the higher levels of vitamin D in the case group;
future studies with participant matching need to be
conducted in these regard. Namazi et al. reported
that CRP levels (as an indicator of systemic effect
of acne) were not significantly different between
acne patients and controls even in very severe
clinical forms ?!. We also found that CRP levels
were not different between the acne patients and
controls; however, we found a positive correlation
between the acne severity and CRP levels.

Toosi et al. showed that the mean vitamin D
level was 8.4 ng/ml and 10.4 ng/ml in both case
and control groups, respectively, which was not
statistically different *2. There was no significant
relation between severity of disease, BMI, age at
onset of disease, duration of disease, and serum
25(0OH) D levels. Contrary to the study conducted
by Toosi et al. 2, our results indicated that the
control group had significantly lower vitamin D
levels. Moreover, we did not found any correlation
between vitamin D and demographic characteristics
of the patients, as well as between vitamin D and
acne. Two related studies in Turkey and Korea
demonstrated that patients with acne had lower
levels of vitamin D; the latter study reported an
inverse correlation between the acne severity and
serum levels of vitamin D, being inconsistent with
our results; this result is justified by the above-
mentioned probable confounders 2.

In conclusion, to the best of our knowledge,
calcium, phosphorous, and CRP levels are not
associated with acne, but the serum vitamin D
is relevant to acne. Furthermore, among these
determined factors, CRP is the only factor related
to acne severity.

Calcium level is higher in males with higher
exposure to the sun, based on cultural or
occupational condition in our country that may
differ in other countries with different nutritional
habits and different sun exposure. Owing to the
high prevalence of acne, it is recommended that
the probable related factors be focused to better
manage or prevent acne vulgaris, since there are
many related articles in this regard ».

However, more comprehensive matched studies
with a larger sample size are required to obtain
more definite results particularly with consideration
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of confounding factors.

Considering the high prevalence and great
burden of acne vulgaris there are many articles
emphasizing on acne associations %, treatments 2%
and management of its complications especially
scars %32, In this study, one of the controversial
associations of acne vulgaris is studied and
discussed.

Acknowledgements

We would like to show our gratitude to Rasoul
Akram Clinical Research Development Center
(RCRDC) for its technical and editorial assistance.

Conflict of Interest: None declared.

REFERENCES

1. Dawson AL, Dellavalle RP. Acne vulgaris. BMJ.
2013;346:f2634.

2. Holick MF, Mac Laughlin JA, Dopplt SH. Regulation of
cutaneous pre vitamin D3 photosynthesis in man: skin
pigment is not an essential regulator. Science. 1981;211
(4482):590-593.

3. Holick MF. Vitamin D: The underappreciated D-light
hormone that is important for skeletal and cellular health.
Curr Opin Endocrinol Diabetes. 2002;9(1):87-98.

4. Golden V, McGeown CH, Cunliffe WJ. The familial risk of
adult acne: a comparison between first-degree relatives
of affected and unaffected individuals. Br J Drmatol.
1999;141(2):297-300.

5. Thiboutot D, Gollnick H, Bettoli V, et al. New insights
into the management of acne: an update from the global
alliance to improve outcomes in acne group. J Am Acad
Dermatol. 2009;60(5 Suppl):S1-50.

6. Burns T, Breathnach S, Cox N, et al (Eds). Rook’s
textbook of dermatology. Massachusetts: Blackwell
Science; 2013.

7. Simpson NB, Cunliffe WJ. Disorders of the sebaceous
glands. In: Burns T, Breathnaeh S, Cox N, et al (Eds).
Rook’s textbook of dermatology. Massachusetts: Blackwell
Science; 2004. 17-43

8. Bolognia JL, Jorizzo JL, Schaffer JV (Eds). Textbook of
dermatology. London: Elsevier; 2012. 545-9.

9. Witkowski JA, Parish LC. The assessment of acne:
an evaluation of grading and lesion counting in the
measurement of acne. Clin Dermatol. 2004;22(5):394-497.

10. Habif TP. Clinical dermatology: a color guide to diagnosis
and therapy. Edinburgh: Mosby; 2016.

11. Keellet SC, Gawkrodger DJ. The psychological
and emotional impact of acne and the effect of
acne of treatment with isotertinoin. Br J Dermatol.
1999;140(2):273-282.

19



Goodarzi et al.

20.

21.

22.

23.

20

. Khodaeiani E, Shokri J, Amirnia M, et al. Comparing the

clinical effectiveness of the doxycycline capsule with zinc
Sulfate capsule in acne vulgaris therapy. Med J Tabriz
Univ Med Sci Health Serv. 2013;35(5):34-9.

. Meynadier J, Alirezai M. Systemic antibiotics for acne.

Dermatology. 1998;196(1):135-139.

. Simonart T, Dramaix M, De Maertelaer V. Efficacy of

tetracyclines in the treatment of acne vulgaris. Br J
Dermatol. 2008;158(2):208-16.

. Holick MF. Vitamin D: the underappreciated D-light

hormone that is important for skeletal and cellular health.
Curr Opin Endocrinol Diabetes. 2002;9(1):87-98.

. Ozuguz P, Dogruk Kacar S, Ekiz O, et al. Evaluation

of serum vitamins A and E and zinc levels according
to the severity of acne vulgaris. Cutan Ocul Toxicol.
2014;33(2):99-102.

. Kaymak Y, Adisen E, Erhan M, et al. Zinc levels in

patients with acne vulgaris. J Turk Acad Dermatol.
2007;1(3):71302a.

. El-Saaiee L, Abdel-Aal H, EI-Mahdy H, et al. Serum

copper, iron and zinc in cases of acne vulgaris. J Med
Life. 1983;14(2):125-36.

. Amer M, Bahgat MR, Tosson Z, et al. Serum zinc in acne

vulgaris. Int J Dermatol. 1982;21(8):481-4.

Michaélsson G, Vahlquist A, Juhlin L. Serum zinc
and retinol-binding protein in acne. Br J Dermatol.
1977;96(3):283-6.

Namazi MR, Parhizkar AR, Jowkar F. Serum levels of
hypersensitive-C-reactive protein in moderate and severe
acne. Indian Dermatol Online J. 2015;6(4):253-7.

Toossi P, Azizian Z, Yavari H, et al. Serum 25-hydroxy
vitamin D levels in patients with acne vulgaris and its
association with disease severity. Clin Cases Miner Bone
Metab. 2015;12(3):238-42.

Yildizgéren MT, Togral AK. Preliminary evidence for

24.

25.

26.

27.

28.

29.

30.

31.

32.

vitamin D deficiency in nodulocystic acne. Dermatol
Endocrinol. 2015;6(1):e983687.

Lim SK, Ha JM, Lee YH, et al. Comparison of vitamin D
levels in patients with and without acne: a case-control
study combined with a randomized controlled trial. PLoS
One. 2016;11(8):e0161162.

Lajevardi V, Ghodsi SZ, Daneshpazhouh M, et al. The
relationship between body mass index and the severity of
acne. Iran J Dermatol. 2014;17(1):13-7.

Mehran G, Sepasgozar S, Rohaninasab M, et

al. Comparison between the therapeutic effect of
microneedling versus tretinoin in patients with comedonal
acne: a randomized clinical trial. Iran J Dermatol.
2019;22:87-91.

Goodarzi A. Non-medical treatments for inflammatory
acne vulgaris: a comprehensive review on laser,
radiofrequency and microneedling. Iran J Dermatol.
2019;22:97-106.

Behrangi E, Sadeghi S, Sadeghzadeh-Bazargan A, et al.

The effect of metformin in the treatment of intractable and
late onset acne: a comparison with oral isotretinoin. Iran J
Dermatol. 2019;22:47-52.

Goodarzi A, Mozafarpoor S, Bodaghabadi M, et al. The
potential of probiotics for treating acne vulgaris: a review
of literature on acne and microbiota. Dermatol Ther.
2020;33(2).

Behrangi E, Goodarzi A, Roohaninasab M, et al. A review
of scar treatment related to acne and burn. J Crit Rev.
2020;7(4):714-722.

Goodarzi A, Behrangi E, Ghassemi M, et al. Acne scar;
a review of classification and treatment. J Crit Rev.
2020;7(5):815-823.

Mehran, G, Fotooei M, Goodarzi A, et al. Comparison of
the therapeutic effect of microneedling with carbon dioxide
laser in hypertrophic burn scars: a randomized clinical
trial. Iran J Dermatol. 2019;22:53-57.

Iranian Journal of Dermatology © 2020 Iranian Society of Dermatology



