
cne vulgaris (AV), disease of the pilosebaceous unit, is character-
ized by inflammatory and non-inflammatory lesions, presented as
comedones, papules, pustules, and nodules.1 Many factors contribute

to the development of AV, including hormones, follicular pluggings and hy-
perkeratinization of follicles, increase in the levels of sebum secretion, Pro-
pionibacterium acnes (P. acnes) colonization, and inflammation.1-4

In the acne follicle infiltration of CD4+ T cells and T helper (Th) 1 cy-
tokine profile has been shown which is thought to be a cellular response
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AABBSSTTRRAACCTT  OObbjjeeccttiivvee:: Acne vulgaris is a disease of pilosebaceous unit. Although multiple factors
contribute to the development of acne, inflammation is the key component in the pathogenesis. C-
reactive protein (CRP) is a well-known marker of inflammation and there are few reports study-
ing the antioxidant, and anti-inflammatory effects of vitamin D in acne. In the present study, the
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rriiaall  aanndd  MMeetthhooddss::  65 patients with acne vulgaris, and 41 healthy subjects were enrolled in this cross-
sectional study. Serum vitamin D and CRP levels of both groups were evaluated. RReessuullttss:: No
significant association was found between the occurence of acne vulgaris and serum 25-hydroxy-
vitamin D and CRP levels (p=0.692, p=0.300, respectively). CCoonncclluussiioonn::  Vitamin D deficiency was
determined to be equivalent in both acne patients and healthy subjects. This result might be due to
the affection of the whole Turkish population with the same problem. Larger size studies which in-
vestigate the status of vitamin D levels in patients with acne, could provide making more precise
interpretations. 
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ÖÖZZEETT  AAmmaaçç:: Akne vulgaris pilosebase ünitenin bir hastalığıdır. Akne gelişimine pek çok faktör
katkıda bulunsa da, inflamasyon patogenezdeki ana bileşendir. C-reaktif protein (CRP) iyi bilinen
bir inflamatuar belirteçtir ve vitamin D’nin aknedeki antioksidan ve antiinflamatuar etkilerini in-
celeyen birkaç çalışma bulunmaktadır. Bu çalışmanın amacı akne hastaları ile kontrol grubu
arasında serum vitamin D ve CRP düzeylerini karşılaştırmaktır. GGeerreeçç  vvee  YYöönntteemmlleerr::  65 akne vul-
garis ve 41 sağlıklı kontrol kişileri bu kesitsel çalışmaya dâhil edilmiştir. Her iki grupta da serum vi-
tamin D ve CRP düzeyleri değerlendirilmiştir. BBuullgguullaarr::  Akne vulgaris varlığı ile serum
25-hidroksi-vitamin D ve CRP düzeyleri arasında bir ilişki gösterilememiştir (p=0,692, p=0,300,
sırasıyla). SSoonnuuçç:: Vitamin D eksikliğinin hem akne hem de kontrol grubunda eşit olarak bulun-
ması, bu sorunun tüm Türkiye popülasyonunu ekileyen genel bir problem olmasına bağlanabilir.
Akne hastalarında vitamin D düzeyinin araştırılması için daha geniş gruplarla yapılacak çalışmalar,
daha net yorumların yapılabilmesini sağlayabilir. 
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against the P. acnes antigens within the follicular
lumen. P. acnes promotes the development of in-
flammation by inducing monocytes via toll like re-
ceptor (TLR) 2-dependent pathways to secrete
proinflammatory cytokines such as interleukin
(IL)-8, and IL-12.2 Neutrophils, are attracted to pi-
losebaceous unit by IL-8 and other chemotactic
factors, releasing lysosomal enzymes that lead the
rupture of the follicular epithelium and inflamma-
tion. Meanwhile, IL-12 contributes the inflamma-
tory process by Th1 mediated immune response.
Furthermore, P. acnes releases lipases, proteases,
and hyaluronidases that contribute to tissue injury
and inflammation.3 In addition, monocytes in acne
lesions stimulate the expression of IL-1 and tumor
necrosis factor-α (TNF-α).4 Thus, acne is a local
chronic inflammatory status. 

C-reactive protein (CRP) is an acute-phase
protein that appears after injury, infection, or in-
flammation and disappears when the injury heals, or
when the infection or inflammation subsides. CRP
is synthesized exclusively by the liver in response to
inflammatory cytokines, particularly IL-1, IL-6 and
TNF-α.5 It may be assumed that if the inflammation
in acne is high enough to be systemic, serum CRP
levels may be elevated in AV patients.    

25- hydroxyvitamin D (25(OH)D) plays role in
the functioning of the immune system through its
effects on T and B lymphocytes, dendritic cells and
macrophages. Furthermore, it has antioxidant and
anti-comedogenic properties.6 It also affects the
proliferation and differentiation of keratinocytes
and sebocytes.7 Based on these characteristics of vi-
tamin D, it has been hypothesized that there may
be a link between the pathophysiology of acne and
vitamin D.

There are only few studies separately evaluat-
ing vitamin D and CRP levels in AV patients. To
the best of our knowledge, this is the first study to
have investigated the levels of vitamin D and CRP
in AV patients. The aim of this study was to com-
pare serum levels of 25 (OH)D and CRP in patients
with AV and healthy controls and to evaluate the
association between disease severity and levels of
these parameters. 

MATERIAL AND METHODS

The study was reviewed and approved by the local
ethics committee (The protocol number: 957, Date
of approval: 03/09/2016), and all individuals gave
written informed consent. The study was carried
out according to the principles expressed in the
Declaration of Helsinki.

A cross-sectional study was planned to inves-
tigate the relationship between acne and CRP, vi-
tamin D levels, and the association of these
parameters with the disease activity of AV patients. 

65 patients with AV and 41 healthy controls
were enrolled in the study. Previously, vitamin D
deficiency has been demonstrated to be related
with obesity, thus subjects within the normal lim-
its of body mass index (BMI; 18-25 kg m2) were in-
cluded. All subjects participated in the study during
the same period (November 2017 to December
2017) to avoid seasonal variations in vitamin D lev-
els. None of the subjects were applying daily sun-
screen, and none had smoking or alcohol
consumption habit.8

Exclusion criteria of the study were as follows;
having a history of any systemic treatment, partic-
ularly vitamin D or calcium supplementation ther-
apy or phototherapy within the last six months;
diagnosis of a systemic disease, such as diabetes
mellitus, parathyroid or thyroid disorders, autoim-
mune diseases, anemia, atopy, chronic renal or
liver disease, malignancy; pregnancy or breast-
feeding. Informed consent was obtained from each
participant.

Complicated variants of acne that may affect the
levels of CRP and vitamin D, such as acne fulminans,
acne conglobate and hidradenitis suppurativa (acne
inversa) were excluded from the present study.

ASSAY OF CRP AND 25-HYDROXY-VITAMIN D

Patients gave venous blood samples following a 12-
hour fasting period. Measurements of the serum
CRP levels were performed using a spectrophoto-
metric system (Cobas c 501; Roche Diagnostics,
Mannheim, Germany). The serum concentration
of 25(OH)D was determined for each participant
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on the day of enrollment using liquid chromatog-
raphy/tandem mass spectrometry (Quattro Premier
XE; Waters Corporation, Milford, MA, USA).
Serum 25(OH)D concentrations ≤20 ng/mL were
defined as deficient.9

EVALUATION OF DISEASE SEVERITY

Severity of acne vulgaris was assessed according to
the International Consensus Conference on Acne
classification system: mild (few to several come-
dones, papules, and pustules; no nodules); moder-
ate (several comedones, papules, and pustules; few
to several nodules); and severe (numerous come-
dones, papules, and pustules; many nodules). At the
baseline, each patient’s age, sex, weight, height, and
disease duration were recorded. The BMI was cal-
culated as weight (kg)/height (m2).

STATISTICAL ANALYSIS

The Number Cruncher Statistical System 2007
(NCSS; Kaysville, Utah, USA) program was used for
the statistical analysis. The descriptive data was ex-
pressed with mean±standard deviation, numeric
variables and percentages. Mann-Whitney U-test
was used for statistical analysis. Kruskal-Wallis test
was used to determine whether there is difference
between the groups. The correlations were assessed
by Spearman correlation analysis. p<0.05 was con-
sidered statistically significant.

RESULTS

AV patients and controls were all age and gender-
matched (p>0.05). The mean disease time of AV pa-
tients was 37.97±28.10 months. Eight patients
(12.3%) had mild, 14 patients (21.5%) had moder-
ate, and 43 patients (66.2%) had severe AV.

Serum CRP value of AV patients was
3.79±0.95, and CRP of controls was 3.54±0.45, and
the difference was not statistically significant (p=
0.300; p>0.05). The mean 25(OH)D value in AV pa-
tients was 10.22±6.11, while it was 10.37±7.41 in
controls, and the difference was not statistically
significant  (p=0.692; p>0.05). However vitamin D
deficiency was noted in both AV group and the
controls (Table 1).

AV patients were also divided into two groups
according to the severity of the disease as mild-
moderate (n=21) and severe (n=43), there was no
significant difference between mild-moderate
acne, severe acne and control groups in terms of
the CRP (3.85±1.02, 3.76±0.92, 3.54±0.45, respec-
tively p=0.321; p>0.05) and 25(OH)D (11.00±8.04,
9.82±4.91, 10,37±2,41, respectively p=0.917;
p>0.05) (Table 2).

Additionally, there was no correlation be-
tween these values, and disease severity or the du-
ration of the disease (p>0.05). 
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Patients (n=65) Controls (n=41) ap

CRP Min-max (med) 3.3-7.8 (3.5) 3-6.3 (3.5) 0,300

Mean±SD 3.79±0.95 3.54±0.45

25 (OH)D Min-max (med) 3-37.6 (9.1) 3-35.5 (8.2) 0,692

Mean±SD 10.22±6.11 10.37±7.41

TABLE 1: C-reactive protein (CRP), and 25-hydroxyvitamin D levels of acne vulgaris patients and healthy controls.

aMann Whitney U Test..

Mild-moderate (n=22) Severe (n=43) Controls (n=41) ap

CRP Min-max (med) 3.3-7.4 (3.5) 3.3-7.8 (3.5) 3-6.3 (3.5) 0.321

Mean±SD 3.85±1.02 3.76±0.93 3.54±0.45

25 (OH)D Min-max (med) 3-37.6 (8.7) 3-19.6 (9.8) 3-35.5 (8.2) 0.917

Mean±SD 11.00±8.04 9.82±4.91 10.37±7.41

TABLE 2: C-reactive protein (CRP), and 25-hydroxyvitamin D levels according to acne severity.

aKruskal Wallis Test.



DISCUSSION

AV, a chronic inflammatory disease, occurs due to
multiple factors.1 The abnormal desquamation of
the follicular epithelium, insulin-like growth factor
1 (IGF-1) and androgen-stimulated increase in
sebum production, P. acnes colonization within the
follicles and inflammation triggers hyperkeratiniza-
tion and the obstruction of the pilosebaceous folli-
cles leading to the occurence of acne lesions.10-12

Inflammation is the key component in the
pathogenesis of acne. IL-1, a proinflammatory cy-
tokine, is thought to be the trigger of the activation
of keratinocyte proliferation. In acne lesions in-
crease of many proinflammatory cytokines includ-
ing TNF-α, IL-1β, IL-8 and IL-10, matrix
metalloproteinases, β-defensin 4, and granulysin
has been reported. Increase in the production of
the chemokine, IL-8 and the activator protein
(AP)-1, provides migration of circulating inflam-
matory cells to the tissue.13-15 Expression of proin-
flammatory cytokines; such as TNF-α, IL-1, IL-8,
IL-12 and IL-23 increase through the reduction of
intracytoplasmic levels of cyclic adenosine
monophosphate (cAMP) by phosphodiesterases in
acne involved skin.15,16 Among these cytokines IL-
1 is the trigger in the remodeling of the piloseba-
ceous unit and initiation of comedogenesis, while
IL-8 is the molecule that attracks neutrophils to the
pilosebaceous unit and IL-12 induces the expres-
sion of antimicrobial peptides.3,16 Moreover, mi-
crobial ligands (such as P. acnes) can activate
several pathways that may cause the release of in-
flammatory cytokines (IL-1, IL-6, IL-8, IL-10, IL-
12 and TNF-α). TLR activation also leads to the
release of antimicrobial peptides, (human β de-
fensin 1 and human β defensin 2) that play an im-
portant role in innate immune responses.17 The
ligands of receptors expressed in sebocytes; such as
androgens and estrogens, Peroxisome proliferator-
activated receptor (PPAR) ligands, neuropeptides
(NP), liver-X receptor ligands, histamines,
retinoids, and vitamin D are some of the factors
that affect the functioning of sebocytes.16,18 Hor-
monal, microbiological, and immunological mech-
anisms contribute to the development of AV. In the

present study, we investigated whether vitamin D
and CRP levels was associated with acne vulgaris.
We expected to find lower levels of vitamin D and
higher levels of CRP in acne patients due to in-
flammation in the acne-involved skin. However
present study failed to find any correlation be-
tween these parameters and AV. 

Vitamin D plays role in the proliferation and
differentiation of keratinocytes and sebocytes and
there have been studies showing the effects of vi-
tamin D in acne patients. In cultured sebocytes, vi-
tamin D treatment is shown to reduce the
expression of inflammatory biomarkers, such as IL-
6, IL-8, and matrix metalloproteinase.19 P. acnes-
induced Th17, which stimulates the expression of
IL-17, an inflammatory cytokine that is increased
in acne patients, is also inhibited by vitamin D.20

Furthermore, vitamin D shows antimicrobial ef-
fects by inducing antimicrobial peptides, such as
LL-37, in human sebocytes.21 Active vitamin D
metabolites effect human sebocytes and ker-
atinocytes via the nuclear vitamin D receptors
(VDRs).22 1,25 dihydroxyvitamin-D3 (1,25 [OH]
2D3) was demonstrated to inhibit the proliferation
and stimulate the differentiation of keratinocytes
that may result in comedone formation, probably
the first step of acne.1,2,23

There are also clinical studies showing vitamin
D deficiency in acne patients. Lim et al. demon-
strated that vitamin D deficiency is more common
in acne patients as compared with controls.7

Yıldızgören et al. demonstrated that serum levels
of vitamin D was lower in patients with nodulo-
cystic acne than that of the control group.6 In the
same study, it was hypothesized that vitamin D de-
ficiency may contribute to development of come-
dones due to its role in the process of proliferation
and differentiation of keratinocytes and sebocytes.6

Tehrani et al. introduced the therapeutic effect of
vitamin D in acne.24 Moreover, oral vitamin D sup-
plementation was found to be effective in the treat-
ment of acne in the study involving 39 patients.24

With these reports supporting the immune
regulatory function of vitamin D in sebocytes, it
may be assumed that vitamin D may have antiin-
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flammatory effects in acne patients. In the present
study no significant differences in the mean vita-
min D concentration between acne patients and
healthy controls was found. However, participants
of the study both in acne group and in control
group, had low vitamin D levels, consistent with
vitamin D deficiency of which is a common prob-
lem in Turkish population. 

CRP, the most commonly used biomarker of
inflammation, is an acute phase protein that is pro-
duced predominantly by hepatocytes under the in-
fluence of cytokines such as IL-6 and TNF-alpha
which are shown to be elevated in AV patients.25

Serum levels of CRP has been widely studied in
several diseases, as it is a cheap and accessible
marker of inflammation. 

In this study, we found no significant differ-
ence in the serum levels of CRP between acne and
control groups. Similarly to our findings, Namazi
et al. showed no significant difference between
CRP levels in acne and control groups.5 Moreover;
median levels of CRP were found to be higher in
controls.5 Vergou et al. found no statistical differ-
ence in the CRP levels between acne and control
groups in the study evaluating the correlation of
thyroid disorders with the presence of acne.26 In
other studies investigating the association of AV
with polycystic ovary syndrome (PCOS) increased
levels of CRP were reported.27,28 In the present
study, we excluded cases with thyroid disorders or
PCOS, since these diseases might also induce in-
flammation. In the present study we aimed to in-
vestigate the acne induced inflammation upon
serum levels of CRP. In the study mentioned afore,
Namazi et al. showed higher mean CRP levels in
the severe acne group than in the moderate acne
group.5 In our study, we found no significant dif-
ference in the CRP levels, regardless of the sever-
ity of acne.  

CONCLUSION

The inflammatory process taking place in the acne
follicle was shown to increase some inflammatory

cytokines in the circulation. Due to this inflamma-
tion, we expected to find higher levels of CRP and
lower levels of vitamin D in acne patients, but cur-
rent work did not demonstrate any correlation be-
tween vitamin D or CRP levels and AV occurrence.
Low serum vitamin D levels among Turkish popu-
lation might be a general problem that can affect
the comparison between the controls and the pa-
tients which may have limited the ability of this
study to draw significant conclusions. The lack of
not studying high sensitive CRP levels is another
limitation of the study. Another limitation of the
study could be small numbers of participants. New
studies involving more patients would be appro-
priate to evaluate the realtionship of acne, CRP and
vitamin D levels. Measuring other inflammatory
cytokines would also be helpful in defining the
severity of the inflammation in acne. Defining a
serum marker for the severity of acne would pro-
vide scoring the disease severity in daily practice,
and would also help the development of new treat-
ment strategies by targeting the pathogenic factors
in acne. 
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