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Abstract

Background: Vitiligo is an autoimmune disease characterized by the loss of melanin pigment in the body, while interleukin-6 is
a key indicator in activating the immune response associated with autoimmune diseases. Objective: The current study aims to
understand vitiligo patients' immune and protein mechanisms using principal component analysis (PCA). Methods: The study
involved 150 participants divided into three groups: patients treated with NB-UVB (PUV), newly diagnosed patients (PN), and
healthy controls (C). Serum IL-6 concentrations were measured using ELISA, while total protein, albumin, and globulin were
determined using colorimetric analysis. Principal component analysis (PCA) was used to identify statistically significant trends
in the variables' distribution among various groups. Results: PCA analysis shows that biological variation among participants
was primarily attributable to specific variables, most notably the albumin/globulin ratio and IL-6 concentration. A clear
distinction was observed between healthy individuals and vitiligo patients, while the two disease groups (PUV and PN) showed
similar biochemical and immunological characteristics, with some minor differences remaining. IL-6 and globulin levels
significantly increased in both patient groups compared to the control group, although total protein, albumin, and A/G ratio
levels significantly decreased. Conclusions: PCA analysis revealed IL-6 and albumin-to-globulin ratio as key factors influencing
biological variation in vitiligo, highlighting immune responses and proteomic abnormalities as potential biomarkers for disease
assessment and treatment.

Keywords: Albumin, Globulin, Interleukin-6, Total proteins, Vitiligo.

Fgungi ) S5 gl it el 2 Gty ol (bl o) (g pal) (5 A gl g Ao Lial) ciadlal) Ll 5 gually 3l s

ADAl)

ua\)nh&.\;\)d\ﬂh&:hd\ MMY\L.\M@MJ \).m}n 6u.\S)S‘).u\J\A:uLA.\.u ?“Q‘ uu)ud\@mu\_\ﬂ.:)m@h‘sc\_u ua)A)A d\.@.\n A.Lﬂ;.“
S renda 1S jLia 150 A Jall ciles ;381 skl (PCA) st )l <l oKall Jalas aladiidy Gl el Ay g ) s daeLiall IV agd cdagll As1A) ml_ml\
IL-6 <3S 5 il & (C) el Tl guiall 5 o(PN) Ui pgaand i o3 (pdll (oa yall 5 « NB-UVB (PUV) @ Lsalse (il (o sl ile sana &
AJA;_J (PCA) A:u*u‘)” t_ll_us.d\ d.\lu e\.\;.mn\ (‘u @}m d.\l;\.“ (‘;‘_\A.h.nl_l u.\s}.u}m\} u.u).\l\ﬂ} éﬂ‘ u.u}‘).\” AJA;J ?" LA.\.U «ELISA e‘.\;.h&l_l M\
Gul.u\ dS.m S U:\SJM\ O @)l).u.“ u.\LuS\ U‘ PCA J.J;.l )@J:u @‘L\.\]\ dalia ) C_!LG)AMM O ub.uu.d\ @J}J L_g uL.a;Y\ AVall ¢ala g_\LMA.l\J\
el Ui sana il e (Bleall oum s elana¥1 31 0o el 5 Sac an ) TL-6 6 55 ol sasslad) / Caza sl 2 a5l ca2me il yikia )
o sana WIS 8 L gale JS (g glall g TL-6 iy s il Addlall DAY (any £l e ¢ Agolidiie Apelin s 4y a4l alliad (PN 5 PUV)
IL- ¢ PCA a3 i€ :clalifial) o JS5 A/G s sV s SIS (o5 5l il sise (it (e ol e dladlall de sanally 4 Jlie an yal)
i 53308 5 ) il o015 g Ll ClaaY) e 6 sl Ty Lo el (3 o shsedl il e 555 At ) ol 5nS (sl 1) (i 5l¥) 5 6
a5 ) o) Aldins By gn

* Corresponding author: Noor A. Naama, Department of Chemistry, College of Sciences, University of Baghdad,
Baghdad, Iraq; Email: noorabdulhussin42@gmail.com

Article citation: Naama NA, Zainulabdeen JA. Impact of Phototherapy on the Immunological and Protein Profile
Markers in Iraqi Patients with Vitiligo: Application of Principal Component Analysis. Al-Rafidain J Med Sct. 2025;9(1):48-
53. doi: https://doi.org/10.54133/ajms.v9i1.2048

© 2025 The Author(s). Published by Al-Rafidain University College. This is an open access journal issued under the CC BY -

NC-SA 4.0 license (https://crcativccommons.org/liccnscs/by-nc-sa/4~.0/).|@ [ON<=) I

INTRODUCTION variations in prevalence have been found across

different geographic regions, age groups, genders,
Vitiligo (or achromia) results from the melanocytes' and research methods, with bigger differences in
defective functioning in the skin's epidermal layer. anecdotal reports. At first sight, vitiligo can appear as
When the melanocytes die, the melanin pigment that a cluster of white spots in a stipulated area; as it
gives normal skin its characteristic color disappears, progresses, the cluster can spread across different
robbing the vitiligo patient of skin coloring at various body parts, in some extreme cases, leaving nothing
body parts [1]. It is a disease that reduces the normal unpigmented. Vitiligo can affect every body part but
functions of the skin, hair, and other organs' tissues, most often occurs in sun-exposed areas, such as the
causing social, emotional, and psychic disturbances, face and hands [2]. Rapid advances in genetics,
particularly in dark-skinned individuals. Significant molecular biology, immunology, and intracellular
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signaling, in addition to oxidative stress, have
provided new information concerning the
mechanisms implicated in vitiligo pathogenesis [3-
5]. Familial forms of vitiligo have been reported in
most populations, with several studies revealing that
about 20% of affected individuals have a positive
family history. Genes implicated in pigmentation and
immune responses were the first to be associated
with vitiligo, supporting the critical role of
autoimmunity in vitiligo's pathogenesis [6]. One
popular method of treating vitiligo is phototherapy,
often known as light therapy, which stimulates
melanocyte activity to encourage regimentation.
Narrowband UVB therapy is one type of
phototherapy that exposes skin to UVB rays [7].
Interleukin-6 (IL-6) is a pleiotropic cytokine that
regulates host defense, inflammation, and immune
homeostasis [8]. Fibroblasts, endothelial cells,
activated leukocytes, monocytes, and adipocytes are
its primary producers. Most people know IL-6 as the
primary regulator of the acute-phase inflammatory
response. It was also established that IL-6 plays a
crucial part in the transition from acute to chronic
inflammation  [9]. Increasingly, studies have
indicated that immune inflammation, particularly
cytokines such as IL-6, plays a prominent role in the
pathogenesis and progression of the disease [10].
Moreover, alterations in serum protein markers might
indicate a breakdown in the disease's associated
inflammatory state [11]. The immunological and
biochemical characteristics of vitiligo patients were
the subject of several international studies, but there
are nevertheless few local studies, especially in Iraqg.
Given the possible variations in environmental and
genetic factors, neighborhood research is desperately
needed to understand the biological changes
connected to vitiligo in this geographic context. This
will assist with better diagnosis and individualized
remedies. This has a look at goals to investigate the
underlying patterns of relationships between immune
and protein markers in vitiligo sufferers with the aid
of making use of essential factor evaluation (PCA) to
pick out the variables that are most influential within
the biological variance between PUV and PN, as
compared to C, which contributes to improving the
pathological understanding of vitiligo and linking
immune responses to protein changes.

METHODS
Study design and setting

The current study was conducted on 150 participants
(27-40 years old) divided into three groups. The first
group (n = 50) were patients treated with NB-UVB
(50 to 100 sessions) (PUV), the second group (n =
50) were patients newly diagnosed (PN), while the
third group (n = 50) were healthy individuals (C).
The patients' samples were collected by the
Dermatology and Venereology Department, Baghdad
Teaching Hospital, in the Medical City Complex, and
Al-Imamain Al-Kadhimain Teaching Hospital, Iraq,
from October 2024 to February 2025.
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Exclusion criteria

The exclusion criteria of samples include presence of
other autoimmune diseases, cataracts or skin cancer,
psoriasis and history of cutaneous photosensitivity,
pregnancy, lactation, diabetes, and anemia.

Sample collection

Ten milliliters of venous blood were collected,
deposited in a tube at room temperature, and
centrifuged for five minutes at 3,000 cycles per
minute. Before being examined, the serum was
placed in an Eppendorf tube and kept in a freezer at -
20°C. Following their consent, each participant
underwent a face-to-face interview with a specially
created questionnaire format that included
comprehensive information, including their medical
history.

Outcome measurements

Laboratory tests include interleukin-6, determined
using an immunological method (ELISA).
Measurement of total protein and albumin by using
colorimetric analysis and globulins by using the
following equation: C giobulins (gdl) = C total proteins (g/al) —
C atbumin (g/dl)

Ethical considerations

The study protocol was approved by the local
Research Ethics Committee of the College of
Science, University of Baghdad, Iraq (Ref:
CSEC/1224/0123).

Statistical analysis

Statistical analysis was performed using SPSS
version 26. The normality of the data distribution
was confirmed using goodness-of-fit tests, and all
studied variables exhibited a normal distribution,
allowing parametric inferential tests. One-way
ANOVA was applied to test for differences between
the three groups. Receiver operating characteristic
(ROC) curves were used to assess the accuracy of
biomarkers in distinguishing between groups.
Principal components analysis (PCA) was used to
uncover underlying patterns in the data and identify
the most influential variables in biological variation
between groups. p-values less than 0.05 were
considered statistically significant.

RESULTS

Table 1 shows the general anthropometrics of the
participants are represented. The age of the PUV,
PN, and C groups ranged from 27 to 40 years. Also,
the individual's BMI (an anthropometric assessment
based on their weight and height that aids in
determining their obesity status) was shown in Table
1.
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Table 1: The demographic characteristics of the three groups (n=50 in each group)

Characteristics PUV group PN group C group p-value
Sex
Male 25(50) 25(50) 25(50) 10
Female 25(50) 25(50) 25(50) :
Vitiligo stability
Active 16(32) 38(76) -
Stable 34(68) 12(24) - <0.001
Age (year) 32.843.9 32.23+4.17 32.35+4.16 0.764
Height (cm) 166.25+10.93 168.03+10.65 166.4+8.89 0.690
Weight (kg) 69.5+8.08 73.15+11.61 70.25+ 9.55 0.221
BMI (kg/m?) 26.13+1.66 26.75+1.65 26.35+2.73 0.410

Values were expressed as frequency, percentage, and mean+SD.

A non-significant variance (p> 0.05) in the mean of
age, height, weight, and BMI between the three
groups was indicated; the results showed that the
participants of all groups have a BMI value > 26.
Table 2 shows the significant increases in IL-6 levels
for both PUV and PN groups compared to the control
group, with no significant differences between the
two groups. A significant decrease in total protein
levels was observed in the PN group compared to the
controls, while no significant differences were
observed in the PUV group. A significant decrease in
albumin levels was observed in both PUV and PN
compared to the control group. Conversely, globulin

levels significantly increased in both disease groups
compared to the controls. The albumin/globulin ratio
indicators also showed a significant decrease in the
PUV and PN groups compared to the controls, with
no significant differences observed between the two
disease groups. Receiver operating characteristic
(ROC) is a statistical approach that determines a
diagnostic test's ideal specificity and sensitivity by
plotting the relationship between sensitivity and 1-
specificity.

Table 2: Comparison of serum interleukin-6, total proteins, aloumin, globulins, and albumin/globulin ratio of the three studied groups

Parameter PUV group PN group C group ( '&J'-\lvgl\ljeA)
IL-6 (pg/ml) 39.47+13.72 44.13+10.442 10.60+2.59° <0.0001
Total proteins (g/dl) 7.25+0.552 7.04+0.532 7.52+0.892p 0.0416
Albumin (g/dl) 3.44+0.542 3.22+0.76° 4.17+0.64° <0.0001
Globulins (g/dl) 3.80+0.52 3.82+0.592 3.23+0.97° <0.0001
Albumin/Globulin 0.93+0.252 0.88+0.342 1.50+0.78° <0.0001

Values were expressed as mean+SD. Values with different superscripts (a,b) are significantly different within the same parameter among groups

(Tukey post hoc analysis, p<0.05).

Figures 1 and 2 show the ROC curve of interleukin-6
in PUV and PN. Principal Component Analysis
(PCA) is a statistical technique that transforms
original variables into uncorrelated principal
components, reducing data dimensionality and
improving analysis, visualization, and modeling by
retaining variance [12]. Table 3 shows that the first
and second components together explained 84.631%
of the total variance in the data, reflecting the
analysis's effectiveness in summarizing information
on the studied variables. The first component
contributed 54.508%, while the second contributed
30.123%.

ROC Curve

10

AUC: 0.934
Cutoff value: 13.79

Specifity : 83%
08 p-value <0.001

Sensitivity

0'0 02 04 os os 10
1 - Specificity
Figure 1: ROC curve of Interleukin-6 in PUV and control groups.
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Figure 2: ROC curve of Interleukin-6 in PN and control groups.

Table 3: Percentage of variance explained by principal
components (Total Variance Explained).

Variance Cumulative

Component Initial Eigenvalues (%) (%)
1 2.725 54.508 54.508
2 1.506 30.123 84.631

Figure 3 shows the relationship between the number
of components on the horizontal axis and the
percentage of explained variance on the vertical axis.
It can be seen that the first and second components
explain the highest rate of variance, with the curve
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initially steep and then flattening after the second
component.

Scree Plot

Eigenvalue

4

Component Number

Figure 3: A visual trace of principal component contributions,
highlighting where additional components offer diminishing
explanatory value.

This pattern is called the "elbow point,” which shows
how many components are to keep in the analysis.
As shown in Table 4, the PCA was applied to reduce
dimensionality and explore the relationships between
biochemical markers (IL-6, total protein, albumin,
globulin, and albumin/globulin ratio).

Table 4: Pattern of Variable Loadings Reflecting Their Influence
Across Principal Dimensions

Component 1 Component 2

Parameter (PC1) (PC2)
IL-6 -0.619 -0.307
Total proteins -0.100 0.982
Albumin 0.813 0.501
Globulins -0.881 0.425
Albumin/Globulin Ratio 0.994 -0.130
Two principal components were extracted,

explaining 84.631% of the total variance in the data.
The first component (PC1) explained 54.508% of the
variance. It was characterized by high positive
loadings for the albumin/globulin ratio (0.994) and
albumin (0.813), as well as high negative loadings
for globulin (-0.881) and IL-6 (-0.619), suggesting
that this dimension reflects a balance between protein
pattern and systemic inflammation. The second
component (PC2) explained 30.123% of the variance
and was primarily influenced by total protein (0.982),
reflecting overall nutritional or liver functional
status. Figure 4 shows a relative overlap between PN
and PUV patients, reflecting a similarity in immune
responses and proteins studied between these two
groups. In contrast, the C group differed from the
patient groups, especially on the first axis (PC1),
indicating a pattern of immune differentiation
between healthy individuals and those with vitiligo.
We also observed outliers within each group,
reflecting individual heterogeneity in immune
expression.

DISCUSSION

Descriptive data showed clear homogeneity in
demographic characteristics across the studied
groups, enhancing the power of statistical
comparison and reducing the possibility of bias. No
significant differences were recorded in age, gender,

51

Evaluating IL-6 in Iraqi vitiligo patients

or BMI of patients (PUV and PN) compared with the
control group, which adds greater reliability to the
results of subsequent analyses. Since vitiligo is
classified as an autoimmune disorder associated with
imbalances in inflammatory cytokines, the elevation
of IL-6 in both patient groups reinforces this
understanding and reflects the  underlying
inflammatory activity in different stages of the
disease.

Group
PV
PN

PC2
i

-2.00000- -1.£0000- 00000 1.00000 2100000 300000 4.00000
FC1

Figure 4: Spatial projection of individual samples along extracted
principal components, revealing latent group-specific distribution
patterns within the dataset.

The results (Table 2) show significant increases in
IL-6 of PUV and PN when compared with the
control, while no significant difference was observed
between PUV and PN. Growing clinical data has
shown that the level of IL-6 can be elevated in
vitiligo patients, indicating a positive correlation of
IL-6 with disease severity [13]. IL-6 produced in the
skin  impacts  keratinocytes and influences
inflammation, angiogenesis, and collagen deposition
[14]. Considering the close relation between
melanocytes and keratinocytes, the IL-6 may indicate
a biomarker of skin disease, premised on severe
impairment in  melanogenesis and continual
melanocyte dysfunction seen in chronic tissue
damage and a variety of the inflammatory processes
existing in the same geographical location of
melanocytes [15]. In the discrete microenvironment
of vitiligo, dysregulated IL-6 production has been
implicated in the development of increased
melanocyte injury. Pathological analysis suggests
that IL-6 can be regarded as a nexus of multiple
pathophysiological mechanisms contributing to
melanocyte damage [16]. On the other hand,
phototherapy modulated the amount of IL-6
produced in the test systems, which affected the
intensity of the inflammatory stress. After the highest
dose of UVB irradiation, keratinocytes produced
more IL-6 and in higher concentrations than stressed
cells without irradiation [17]. Studies have suggested
a relationship between IL-6 and the early onset of
vitiligo [18]. Prompting future studies that include
vitiligo samples before and after phototherapy and
newly diagnosed models to understand the
mechanism more comprehensively.  Moreover,
results showed a significant decrease in total proteins
of PN when compared with the control, while no
significant difference was observed with PUV. The
study also found significant increases in serum
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globulins in patients (PUV and PN) compared to the
C group. In contrast, the albumin and
albumin/globulin ratio significantly decreased for
both PUV and PN compared with C. However, no
significant differences were observed between PUV
and PN for all studied parameters. Serum proteins are
among the most prominent biomarkers reflecting the
inflammatory and functional status of the body,
particularly in the context of chronic and immune-
mediated diseases. Total serum protein consists of
two main components: albumin and globulin. In
some autoimmune diseases, there are clear
disturbances in the ratio between albumin and
globulin. Studies indicate that globulin levels are
often elevated due to persistent immune system
stimulation, leading to B-cell activation and
increased antibody production, a condition known as
hypergammaglobulinemia.  Conversely,  albumin
levels are often low due to chronic inflammation
affecting the liver, impairing its ability to synthesize
this protein. This imbalance results in a decrease in
the albumin/globulin ratio to less than 1.0, an
important laboratory marker used to assess immune-
inflammatory activity. Total protein may remain
within normal levels or appear slightly increased,
depending on the balance of components [19-21].
These changes in serum proteins are of clear clinical
and diagnostic importance, as they reflect an immune
dysfunction, which is also associated with vitiligo,
which is classified as an autoimmune disease [22];
patients are expected to exhibit similar changes,
particularly a decreased albumin/globulin ratio,
enhancing their value as a prognostic marker in
vitiligo. ROC curve analysis of IL-6 showed
excellent results in assessing its accuracy as a
biomarker for differentiating vitiligo patients from
healthy controls in patients who underwent
phototherapy (PUV) and newly diagnosed patients
(PN). In the PUV group, the AUC value reached
0.934, within the excellent range of diagnostic
excellence, with an optimal cutoff value of 13.79
pag/mL, a sensitivity of 92%, and a specificity of
83%. In the PN group, the predictive value of IL-6
was superior, with an AUC of 0.994, which is close
to perfect, demonstrating the superior ability of this
marker to detect the disease early. The results
showed that sensitivity and specificity improved to
99.2% and 91.7%, respectively, with the usage of a
cutoff price of 14.08 pg/ml. This shows that IL-6
may be vital in effectively diagnosing and staging
vitiligo, specifically in early instances. The excessive
predictive fee of IL-6 within the patient populace
(PN) shows that improved stages are related to the
onset of inflammatory processes inside the early
levels of the disorder, making it a potential early
indicator that may be used earlier than initiating any
treatment. These findings are regular with current
research demonstrating the position of IL-6 in
stimulating the inflammatory immune response and
influencing the immune device balance in
autoimmune skin illnesses, inclusive of vitiligo
[10,23]. As validated by way of the ROC outcomes,
a clean hyperlink became located between IL-6
stages and disease activity in vitiligo sufferers. The
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analysis showed that IL-6 ranges were drastically
better in PN sufferers, suggesting it is able to assist in
discovering the situation early. In PUV patients, I1L-6
additionally  confirmed  scientific  significance,
suggesting its usefulness in tracking treatment
effectiveness. The slight distinction in sensitivity and
specificity between the two businesses can be related
to the biological progression of the ailment. Based on
these observations, IL-6 appears to be an important
parameter in the scientific evaluation of vitiligo,
whether used by myself or in combination with
different biomarkers. Principal additives analysis
(PCA) provided additional insights into the
underlying styles of variation among businesses. It
showed that the primary aspect (PC1) defined

54.508% of the entire variance and became
considerably  positively  correlated  with  the
albumin/globulin ratio and albumin itself. In

comparison, it negatively correlated with globulin
and IL-6, suggesting that this axis reflects the
balance between the inflammatory reaction and
serum proteins. The 2D aspect (PC2), which
explained 30.123% of the variance, turned into an
association with general protein tiers, which can also
replicate patients' protein synthesis. The distribution
of variables throughout the axes showed that IL-6
had an excessively terrible loading on PC1, making it
an awesome immune marker among sufferers and
wholesome people. This multidimensional analysis
revealed that the two corporations (PN and PUV) had
a comparable biochemical profile, without a doubt
distinct from the healthful institution, helping the
idea of a not unusual pathway of inflammatory and
protein abnormalities within the pathogenesis of
vitiligo. These consequences are regular with [24],
who indicated that vitiligo is not only a pore and skin
disorder, but a systemic immune disorder related to
huge serological adjustments. Hence, this takes a
look at underscores the importance of combining
immunological and biochemical markers whilst
evaluating vitiligo instances. It additionally helps to
use advanced analytical tools consisting of PCA and
ROC to benefit from a deeper expertise of the disease
and develop destiny evaluation signs.

Study limitations

The small sample size weakens the dependability of
the findings. Future research should include larger
and more varied populations to boost sample size and
statistical power, which will raise statistical
significance.

Conclusion

PCA effects display immunological and protein
components, which include albumin/globulin ratio
and IL-6, that are related to organic range in vitiligo
sufferers, with some commonplace tendencies but
fantastic discrepancies. ROC curve evaluation
indicates that IL-6 is a touchy and trustworthy
marker for vitiligo tiers, increasing its applicability in
clinical assessment. These findings help the
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development of unique organic evaluation tools that
aid in diagnosis and remedy efficacy monitoring,
mainly for phototherapy, through confirming that
immune response  dysfunctions and protein
metabolism problems are vital elements in the
development of vitiligo.

ACKNOWLEDGMENTS

The authors thank to the staff of Al-Imamain Al-
Kadhimiya Teaching Hospital, Baghdad and the
Dermatology and Venereology Department of the Baghdad
Teaching Hospital, Medical City Complex. Additionally,
the authors appreciated the cooperation of the participants
who gave blood samples and information.

Conflict of interests
The authors declared no conflict of interest.

Funding source
The authors did not receive any source of funds.
Data sharing statement

Supplementary data can be shared with the corresponding
author upon reasonable request.

REFERENCES

1. Marchioro HZ, Castro CCSd, Fava VM, Sakiyama PH,
Dellatorre G, Miot HA. Update on the pathogenesis of vitiligo.
Anais Brasileiros de Dermatol. 2022;97(4):478-490. dOl:
10.1016/j.abd.2021.09.008.

2. Katz EL, Harris JE. Translational research in vitiligo. Front
Immunol. 2021;12:624517. doi: 10.3389/fimmu.2021.624517.

3. Zainulabdeen JA, Al-kinani AA. New modified method for
determination of nitric oxide synthase activity in plasma of
vitiligo patients. Orient J Chem. 2018;34(5):2502. doi:
10.13005/0jc/340536.

4. Al-Tuama JA. Lack of association between PTPN22 1858 C>
T gene polymorphism and susceptibility to generalized vitiligo
in a Iragi population. Iraqgi J Biotechnol. 2022;21(1):89-101.

5. Tariq SF, Hussein TA. Study of the immunological status of
Iraqgi vitiligo patients. Baghdad Sci J. 2016;13(3):0454. doi:
10.21123/bsj.2016.13.3.0454.

6. Said-Fernandez SL, Sanchez-Dominguez CN, Salinas-
Santander MA, Martinez-Rodriguez HG, Kubelis-Lopez DE,
Zapata-Salazar NA, et al. Novel immunological and genetic
factors associated with vitiligo: A review. Exp Ther Med.
2021;21(4):312. doi: 10.3892/etm.2021.9743.

7. Khanna U, Khandpur S. What is new in narrow-band
ultraviolet-B therapy for vitiligo? Indian Dermatol Online J.
2019;10(3):234-243. doi: 10.4103/idoj.IDOJ_310_18.

8. Obeagu El, Muhimbura E, Kagenderezo BP, Nakyeyune S,
Obeagu GU. An insight of interleukin-6 and fibrinogen: in
regulating the immune system. J Biomed Sci. 2022;11(10):83.
doi: 10.36648/2254609X.11.10.83.

9. Rasheed RS, Salim S. Interleukin 6 Levels and their
Correlation with Various Hematological and Biochemical

53

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Evaluating IL-6 in Iraqi vitiligo patients

Parameters in Covid-19 Patients. Al-Kindy College Medical
Journal. 2023;19(1):75-80. doi:
https://doi.org/10.47723/kcm;j.v19i1.893.

Singh M, Jadeja SD, Vaishnav J, Mansuri MS, Shah C,
Mayatra JM, et al. Investigation of the role of interleukin 6 in
vitiligo pathogenesis. Immunol Investig. 2022;51(1):120-137.
doi: 10.1080/08820139.2020.1813756.

Li YL, Qi RQ, Yang Y, Wang HX, Jiang HH, Li ZX, et al.
Screening and identification of differentially expressed serum
proteins in patients with vitiligo using two-dimensional gel
electrophoresis coupled with mass spectrometry. Mol Med
Rep. 2018;17(2):2651-2659. doi: 10.3892/mmr.2017.8159.
Greenacre M, Groenen PJ, Hastie T, d’Enza Al, Markos A,
Tuzhilina E. Principal component analysis. Nat Rev Methods
Primers. 2022;2(1):100. doi: 10.1038/s43586-022-00184-w.
Farhan J, Al-Shobaili H, Zafar U, Al Salloom A, Meki AR,
Rasheed Z. Interleukin-6: A possible inflammatory link
between vitiligo and type 1 diabetes. Br J Biomed Sci.
2014;71(4):151-157. doi: 10.1080/09674845.2014.11669980.
Ghazizadeh M, Tosa M, Shimizu H, Hyakusoku H, Kawanami
O. Functional implications of the IL-6 signaling pathway in
keloid pathogenesis. J Investig Dermatol. 2007;127(1):98-105.
doi: 10.1038/sj.jid.5700564.

Speeckaert R, Belpaire A, Speeckaert M, van Geel N. The
delicate relation between melanocytes and skin immunity: A
game of hide and seek. Pigment Cell Melanoma Res.
2022;35(4):392-407. doi: 10.1111/pcmr.13037.

Rosca A-M, Tutuianu R, Titorencu |. Advances in skin
regeneration and reconstruction. Front Stem Cell Regen Med
Res. 2020;9:143-187.
doi: 10.2174/9781681087627120090006.

Yoshizumi M, Nakamura T, Kato M, Ishioka T, Kozawa K,
Wakamatsu K, et al. Release of cytokines/chemokines and cell
death in UVB-irradiated human keratinocytes, HaCaT. Cell
Biol Int. 2008;32(11):1405-1411. doi:
10.1016/j.cellbi.2008.08.011.

Uttmani BM, Adya KA, Inamadar AC. Serum interleukin-6
and high sensitivity C-reactive protein levels and their
correlation with the vitiligo disease activity and extent: A
cross-sectional study of 58 patients. J Cutaneous Aesthetic
Surg. 2023:10.4103. doi: 10.4103/JCAS.JCAS_12_23.

Keller E, Beeser H, Peter H, Arnold A, Kotitschke R.
Comparison of fresh frozen plasma with a standardized serum
protein solution following therapeutic plasma exchange in
patients with autoimmune disease: a prospective controlled
clinical trial. Ther Apheresis. 2000;4(5):332-337. doi:
10.1046/j.1526-0968.2000.004005332.x.

Cobanoglu RK, Sentirk T. The role of albumin-to-globulin
ratio in undifferentiated arthritis: Rheumatoid arthritis versus
primary Sjoégren syndrome. Arch Rheumatol. 2021;37(2):245.
doi: 10.46497/ArchRheumatol.2022.8742.

Gabay C, Kushner I. Acute-phase proteins and other systemic
responses to inflammation. New Engl J Med.
1999;340(6):448-454. doi: 10.1056/NEJM199904293401723.
Ezzedine K, Tannous R, Pearson TF, Harris JE. Recent
clinical and mechanistic insights into vitiligo offer new
treatment options for cell-specific autoimmunity. J Clin
Investig. 2025;135(2). doi: 10.1172/JC1185785.

Karagun E, Baysak S. Levels of TNF-a, IL-6, IL-17, IL-37
cytokines in patients with active vitiligo. Aging Male.
2020;23(5):1487-1492. doi: 10.1080/13685538.2020.1806814.
Chang WL, Lee WR, Kuo YC, Huang YH. Vitiligo: an
autoimmune skin disease and its immunomodulatory
therapeutic  intervention. Front Cell Develop Biol.
2021;9:797026. doi: 10.3389/fcell.2021.797026.



	ACKNOWLEDGMENTS
	The authors thank to the staff of Al-Imamain Al-Kadhimiya Teaching Hospital, Baghdad and the Dermatology and Venereology Department of the Baghdad Teaching Hospital, Medical City Complex. Additionally, the authors appreciated the cooperation of the pa...

