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Abstract
Background: CRP is an acute phase protein secreted in the blood stream by
the liver in response to inflammatory cytokines such as IL6 and several other
systemic inflammation biomarkers. Since inflammatory and immune factors have
a key role in the pathogenesis of vitiligo, we aimed to assess the relationship
between the serum level of hsCRP (as a biomarker for systemic inflammation)
and the pathogenesis of vitiligo.

Methods: In this case-control study, we enrolled patients who had referred to the
Dermatology Department of Valiasr Dermatology Hospital, Birjand, Iran, during
2013. The patients were diagnosed to have vitiligo by a dermatologist. The patients
were divided into two groups: those with type A vitiligo (generalized, n=30) and
those with type B vitiligo (segmental, n=30). Moreover, 30 people who had the
inclusion criteria and did not have vitiligo were selected among those referring to
the clinic as the control group and matched with the other two groups. The serum
hsCRP levels were checked for all the patients in the three groups and compared.
Data were compared between the three groups and analyzed using SPSS software.
Results: We did not find any significant difference between the three groups
with respect to sex, age, smoking habit, BMI, and history of diabetes mellitus.
The serum level of hsCRP was 4.76±1.31 mg/l in patients with type a vitiligo,
3.71±1.03 in those with type B vitiligo, and 3.01±1.08 in those in the control
group. The highest level of serum hsCRP was related to patients with type A
vitiligo while the lowest mean was related to the control group. The mean serum
hsCRP level was significantly higher in patients with type A compared with those
with type B and the control group (P<0.001). However, in patients with type B
and the control groups no significant different was seen in this regard (P=0.053).
Moreover, we found that the serum level of hsCRP did not differ between the three
groups with respect to BMI.
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Conclusion: We found an association between increased serum hsCRP level and
generalized vitiligo. The usage of hsCRP alone is neither sensitive, nor specific in
diagnosis of vitiligo but this association could imply that hsCRP could intensify
the severity of vitiligo thus serum hsCRP level might be useful for evaluating the
disease activity of vitiligo as Novel biomarker.
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Introduction
The word vitiligo is possibly derived from “Vitellius” meaning
white leather patches. [1] This disease is acquired lack of
pigmentation following the absence of epidermal melanocytes
[1]. The destruction of melanocytes is the result of depigmented
macules clinically seen in this disease. Although its cause
is unknown, several theories have been presented such as
autoimmunity, autocytotoxicity, oxidative stress and neurohormonal complications [2-4], the most common of which is
autoimmunity with a genetic background [3]. Vitiligo often begins
in childhood or young adulthood [2]. Almost half of the affected
individual sure initially afflicted before the age of 20 and its
prevalence decreases with age. Its global prevalence has been
estimated to be 1-2% [2,4]. It equally affects men and women and
there is no association between skin type and vitiligo [3].
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Vitiligo presents in the form of hypo pigmented macules or
white patches with varying degrees of depigmentation. Vililigo is
classified based on the extent of involvement and the distribution
of depigmentation [2]. The most common manifestation of vitiligo
is the generalized type in the form of bilateral symmetrical
depigmentations on the face, neck, extensor surfaces or bony
surfaces on the hands, feet, wrists, axilla and mucosal surfaces
[1,3]. The acrofacial type occurs on the fingers and periorificial
areas with circular patterns. The focal type presents as focal
depigmented macules without any dermatological pattern.
The segmental types has asymmetrical dermatological pattern
accompanied by autoimmune diseases. In the universal type,
hypopigmentation is seen in all body surfaces [2,4]. In most
patients, the depigmentation begins in areas exposed to sunlight
[2].

MOJ Immunol 2016, 3(6): 00106

Copyright:
©2016 Ghaderi et al.

A New Biomarker in Patients with Vitiligo: A Case-Control Study

Vitiligo increases the risk of autoimmune diseases such as
Hashimoto’s thyroiditis and Graves disease, Addison’s disease,
pernicious anemia, diabetes type 1, psoriasis, uveitis, candidiasis,
polyglandular autoimmune syndromes, and alopecia areata [1,4].
Its diagnosis is clinical and biopsy is rarely needed. However,
histopathology is helpful in diagnosis and shows the absence
of melanocytes and infiltration of inflammatory sells. In order
to determine the extent and activity of vitiligo, Wood’s light
examination is required [3].

The pathogenesis of vitiligo is associated with the destruction of
melanocytes resulting from immune and inflammatory mediators
[5]. The most important theory about the pathogenesis of vitiligo
is the autoimmune theory in which cytokines and inflammatory
mediators such as GM-CSF, TNFα, IL6, IL1, and IL8 play a key
role [6]. Various studies have shown the relationship between
cytokines and depigmentation in vitiligo. Il6 facilitates reactions
between melanocytes and leukocytes and IL8 induces neutrophil
and polymorpho nuclear chemo toxicity at inflammation site.
Difference studies have shown the increased expression of preinflammatory cytokines such as IL6 and TNFα with inhibitory
effects on pigmentation in vitiligo [7].

Hypersensitive C-reactive protein (hsCRP) test is a quantitative
laboratory test that analyzes very low amounts of CRP in the
serum. This test is commonly used as a diagnostic and prognostic
marker for cardiac diseases and is a comprehensive index
for evaluating coronary complications. CRP is an acute phase
protein secreted in the blood stream by the liver in response to
inflammatory cytokines such as IL6 and several other systemic
inflammation biomarkers [8-10].
Standard CRP (normal levels of 0-0.5 mg/l) has been used for
years in patients with acute inflammation or for evaluating evident
chronic inflammation. A level of less than 1 mg/l is considered
low risk, 1-3 mg/l medium risk, and more than 3 mg/l as high
risk inflammation. For levels more than 10 mg/l the source of
inflammation or infection should be sought and the test should be
repeated after recovery [11].

HsCRP has also been used as an acceptable index for milder
systemic inflammation in several disorders such as diabetes as
well as cardiac and chronic obstructive pulmonary diseases [12].
Since inflammatory and immune factors have a key role in the
pathogenesis of vitiligo and as the cause of this disease is still
unknown and any reliable clue will be considered valuable, we
aimed to assess the relationship between the serum level of hsCRP
(as a marker for systemic inflammation) and the pathogenesis of
vitiligo.

Patients and Methods

In this case-control study, we enrolled patients who had
referred to the Dermatology Department of Valiasr Dermatology
Hospital, Birjand, Iran, during 2013. The patients were diagnosed
to have vitiligo by a dermatologist. The inclusion criteria were
BMI 18-30 (based on the formula kg weight divided by square
height in meters), no history of using anti-inflammatory drugs,
corticosteroids and statins, and hormone therapy. We excluded
patients who were pregnant, had infections or inflammatory
diseases such as rheumatoid arthritis, psoriasis, and other
diseases of the connective tissues, as well as those who had
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specific underlying diseases such as coronary artery disease,
atherosclerosis, metabolic disease, and chronic pulmonary disease.
Oral informed consent was obtained from the participants. This
study was performed with the approval of the ethics committee at
Birjand University of Medical Sciences.

The patients were divided into two groups: those with type
A vitiligo (generalized, n=30) and those with type B vitiligo
(segmental, n=30). The patients were matched with respect
to age, sex, smoking habit, and diabetes mellitus. Moreover, 30
people who had the inclusion criteria and did not have vitiligo
were selected among those referring to the clinic as the control
group and matched with the other two groups. The serum hsCRP
levels were checked for all the patients in the three groups. The
patients should have fasted for 8 hours and must not have used
the drugs mentioned in the exclusion criteria one month prior to
the test. In the laboratory, 3mL blood samples were taken from
the patients and were transferred to the laboratory after clotting.
After centrifugation (DBC kit, Canada), the serum hsCRP level was
measured. Data were compared between the three groups and
analyzed using SPSS software, version 20, Fisher Exact Test.
Kolmogorov-Smirnov test was used to check normal
distribution. If data were distributed normally, one-way analysis
of variance (ANOVA) was used. If data were not distributed
normally, Kruskal-Wallis and Mann-Whitney test were used
as appropriated. P value <0.05 was considered as statistically
significant.

Results

The mean age of the participants in the case group was
48.18±16.29 years. The mean age of the participants in the
control group was 47.83±13.79 years. 17 (56.7%), 19 (63.3%),
and 16 (53.3%) of the patients with type A, type B, and those in
the control group were men, respectively (Table 1). The mean
height of the patients with type A, type B, and those in the control
group was 169.7, 168.9 and 168.9 cm. The mean ± SD BMIs of the
patients with vitiligo type A, type B, and the control group were
24.09±2.42, 24.67±2.85, and 24.28±1.18 kg/m2, respectively
(Table 2). The BMIs of 19 (63.3%), 15 (50%), and 21 (70%) of
the patients with type A, type B, and those in the control group
were in the normal range, respectively. 4 (13.3%), 3 (10%), and
4 (13.3%) of the patients with type A, type B, and those in the
control group were smokers, respectively (Table 3). 3 (10%), 2
(6.7%), and 3 (10%) of the patients with type A, type B, and those
in the control group had diabetes mellitus, respectively (Table
4). We did not find any significant difference between the three
groups with respect to sex, age, smoking habit, BMI, and history
of diabetes mellitus.

The serum level of hsCRP was 4.76±1.31 mg/l in patients
with type A vitiligo, 3.71±1.03 in those with type B vitiligo, and
3.01±1.08 in those in the control group (Table 5). The highest
level of serum hsCRP was related to patients with type A vitiligo
while the lowest mean was related to the control group. In the
patients with type A vitiligo the highest level of serum hsCRP was
7.28 mg/l and the lowest 2.53 mg/l. In the patients with type B
vitiligo the highest level of serum hsCRP was 5.31 mg/l and the
lowest 1.83 mg/l. In the control group the highest level of serum
hsCRP was 5.16 mg/l and the lowest 1.17 mg/l (Table 6).
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Table 1: Distribution of subjects based on sex in different groups.

Gender

Groups

Total N (%)

Female N (%)

Male N (%)

Vitiligo Type A

13(43.3)

17(56.7)

100(30)

Control

14(46.7)

16(53.3)

100(30)

Vitiligo Type B

11(36.7)

Total

19(63.3)

38(42.2)

X2=0.64 df=2

52(57.8)

p=0.73

Table 2: Distribution of subjects based on BMI in different groups.

BMI

Groups

100(30)
100(90)

Total
N (%)

Normal
N (%)

Overweight
N (%)

Vitiligo Type A

11(36.7)

19(63.3)

100(30)

Control

9(30)

21(70)

100(30)

Vitiligo Type B
All

Fisher Exact Test=2.57

15(50)

35(38.9)

p=0.32

Table 3: Distribution of subjects based on smoking in different groups.
Groups

15(50)

55(61.1)

Smoking

Yes

100(30)
100(90)

Total N (%)
No

Vitiligo Type A

4(13.3)

26(86.7)

100(30)

Control

4(13.3)

26(86.7)

100(30)

Vitiligo Type B
All

Fisher Exact Test=0.31

3(10)

11(12.2)

p=1

27(90)

79(87.8)

100(30)
100(90)

Table 4: Distribution of subjects based on DM in different groups.
Groups

Total
Yes N (%)

No N (%)

Vitiligo Type B

2(6.7)

28(93.3)

All

8(8.9)

82(91.1)

Vitiligo Type A
Control

Fisher Exact

Test=0.41

3(10)
3(10)

p=1

27(90)

100(30)

27(90)

100(30)

100(30)
100(90)
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Table 5: Comparison of HSCRP serum level in groups.
Variable

Mean

Standard
Deviation

Vitiligo Type A

4.76

1.31

Control

3.01

1.08

Vitiligo Type B

Table 6: Level of HSCRP in different groups.

3.71

1.03

F

df

p

17.62

(87 , 2)

<0.001

Variable

Mean

Standard
Deviation

Variance

Median

Mode

Minimum

Maximum

Type A Vitiligo

4.75

1.31

1.72

4.8

3.56

2.53

7.28

Control

3.01

1.08

1.17

2.87

4.18

1.17

5.16

Type B Vitiligo

3.71

1.03

1.05

Tukey’s post hoc test results showed that the mean serum
hsCRP level was significantly higher in patients with type A
compared with those with type B and the control group (P<0.001).
However, in patients with type B and the control groups no
significant different was seen in this regard (P=0.053). The mean
serum hsCRP levels were higher in men in general, as well as the
men in the two case groups. However, in the control group the
serum hsCRP level was in the same range. ANOVA test was used
to compare serum hsCRP levels in the three groups. The results
showed that the difference was significant between the groups,
but not between the sexes and no interaction was seen in this
regard. The mean hsCRP level was higher in patients with normal
BMI compared to those that were overweight. Moreover, we found
that the serum level of hsCRP did not differ between the three
groups with respect to BMI.

Discussion

The highest level of serum hsCRP was related to patients
with type a vitiligo while the lowest mean was related to the
control group. We found that the mean serum hsCRP level was
significantly higher in patients with type a compared with those
with type B and the control group. Moreover, we found that the
serum level of hsCRP did not differ between the three groups
with respect to sex and BMI. In a previous study, the researchers
found that type A and B vitiligo have different pathogenesis and
the autoimmune theory is only applicable to type a [13] which is
consistent with our findings.
We found that 13.3%, 10%, and 13.3% of the patients with
type a, type B, and those in the control group were smokers. Since
smoking affects the serum hsCRP level, it was considered as a
confounding factor in this study and the groups were matched in
this regard.
In our study, the serum hsCRP level was 4.99 mg/l n the men and
4.46 mg/l in the women with type A vitiligo. The corresponding

3.68

4.25

1.83
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5.31

figures were 3.83 and 3.51 mg/l, respectively, in those with type
B vitiligo and 3 and 3.03 mg/l in the control group. To the best
of our knowledge, we did not find any similar study comparing
generalized (type A) and segmental (type B) vitiligo with respect
to serum hsCRP levels. Therefore, we could not compare our
findings with other study. However, there were several studies
regarding hsCRP levels in other diseases. One study evaluated
serum hsCRP levels in 51 patients with psoriasis and compared
them with a control group, showing no significant relationship
[14]. The mean serum hsCRP level was 5 mg/l in 146 patients
with rheumatoid arthritis, showing systemic inflammation [15].
In another study on patients with non-segmental vitiligo, the
researchers found that the serum level of IL6 and GM-CSF was
higher in patients with focal and generalized vitiligo compared
to the control group, while Il-1B was only higher in patients
with generalized vitiligo. Since these markers are inflammatory
markers, it can be stated that inflammation has a key role in
the pathogenesis of vitiligo, especially generalized vitiligo, and
hsCRP is an inflammatory marker that increases in systemic
inflammation [6]. Moreover, the serum level of hsp-70 (an acute
phase protein) increases significantly in patients with vitiligo
[13].

Based on our knowledge, this is the first study to investigate the
association between serum hsCRP level and vitiligo but recently,
studies were performed to investigate serum hsCRP levels in
other autoimmune and inflammatory diseases [16]. Recently
Lochhead, et al. [17] found out Plasma levels of interleukin 6 and
high-sensitivity C-reactive protein before diagnosis are associated
with risk of incident inflammatory bowel disease [17]. In another
study Botta et al showed patients with active rheumatoid arthritis
had elevated hsCRP levels [18]. Cao, et al. [16] found the serum
levels of high-sensitivity C-reactive protein significantly higher
in the patients with non-alcoholic steatohepatitis than in the
patients with non-alcoholic fatty liver disease [16].
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In some study the role of CRP has been regarded in some
autoimmune disorders [19,20]. In contrast, Yousefi et al studied
to compare hsCRP level in Alopecia areata and control group but
they did not find any significant difference in two groups. This
result was contrary our result [19].
But recently Coban, et al. [21] found out a relation between
improvement in the Psoriasis Area Severity Index score in
psoriasis patients and a significant reduction in high-sensitivity
C-reactive protein serum level [21].
Recently Yang, et al. [22] showed the level of high-sensitivity
C-reactive protein can be applied as useful index in early diagnosis
of intrauterine bacterial infection [22]. Mok, et al. [23] studied the
high-sensitivity C-reactive protein level and its relationship with
disease activity in systemic lupus erythematosus patients [23].

High-sensitivity C-reactive protein was detectable in 77%
of systemic lupus erythematosus patients with clinically active
disease and correlated with Systemic Lupus Erythematosus
Disease Activity Index scores. [23]. In a review article, recently
Ridker indicated the serum hsCRP level enhances prognostic
data on cardiovascular risk comparable worth to cholesterol
or blood pressure [24]. These are the newest results of studies
performed to investigate relation hsCRP level with autoimmune
and inflammatory diseases.
Base on these studies, C-reactive protein measures general
levels of inflammation. High levels of CRP are caused by infections
and many other chronic diseases (including autoimmune and
inflammatory diseases). The usage of hsCRP alone is neither
sensitive, nor specific in diagnosis of vitiligo but results of our
study showed serum hsCRP level might be useful for evaluating the
disease activity of vitiligo as Novel biomarker. Maybe combination
hsCRP with other markers can reveal more specific associations.

Conclusion

We found an association between increased serum hsCRP
level and generalized vitiligo. The usage of hsCRP alone is neither
sensitive, nor specific in diagnosis of vitiligo but this association
could imply that hsCRP could intensify the severity of vitiligo
thus serum hsCRP level might be useful for evaluating the disease
activity of vitiligo as Novel biomarker. Further studies with
larger samples and combination hsCRP with other markers are
recommended.
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