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Abstract 
Vitiligo is a chronicpigmentarydisorderthat causes the loss of skin color in blotches. Vitiligo 

happens because of destruction of melanocytes. Classification of vitiligo according to 

distribution of the lesions is of practical importance usually for assessing the prognosis of the 

disease. Repigmentation therapyfor vitiligo includes corticosteroids, topical and oral 

antioxidants, topical calcineurin inhibitors, phototherapy and laser therapy. Depigmentation 

therapy can be beneficial as alternative therapy for extensive vitiligo patients. Depigmentation 

therapyof vitiligo includes hydroquinone, monobenzene, mequinol, butylphen, laser therapy and 

cryotherapy. Recent studies revealed that Laser and cryotherapy as depigmentation therapy for 

vitiligo if compared with MBEH cream treatment, laser therapy and cryotherapy are faster and 

more targeted methods that are capable ofdestroyingmelanocytes selectively on one specific area. 

But up till now the controlled trialsas depigmenting treatment in vitiligo are lacking. 

Main objectives of this study were to demonstrate clinical pattern of vitiligo in Libya and to 

report response of Libyan patients and also dermatologists, towards depigmentation therapy. For 

this purpose a total of 104 patients from 6 Libyan cities were interviewed using a structured 

questionnaire.  

 

According to current study, females were more affected by vitiligo compared to males. About 

90% of patients are receiving a repigmentation therapy of vitiligo noting that almost 30% of 

study sample, their vitiligo covers more than 50% of total BSA. Among the 33% of patients who 

believed in depigmentation, there were only 6.06% patients who experienced depigmentation 

therapy using 20% monobenzene cream. There have been 67% of patients who did not believe in 

depigmentation for many reasons including the worry about side effects and success rate of 

depigmentation therapy. 

 

This study revealed that an acceptable percentage of vitiligo patients in Libya believe in 

depigmentation therapy even though only few patients have been treated by depigmentation 

using 20% monobenzone cream noting that results were excellent and without any side 

effects.MBEH is not available in Libya and in most if not all of the Arab countries. Libyan 

dermatologists agreed the importance of depigmentation therapy but none of them suggested any 

solution for the unavailability of 20% MBEH cream for their patients in Libya.   

Acknowledgment 
Ourgratitude and praise are to Allah who enlightened all our paths in life and showed us his 

mercy and kindness. 

 

We would like to sincerely thankDr. Salma Bukhatwa who facilitated all procedures to 

complete the project and also on patience and her efforts exerted for the success of this project. 

We are indebted to our great and dearly beloved family specially Dad and Mom who was always 

looked out for our future and for being there when we need them. Big thankful to our Brothers 

and Sisters who supported us when we were feeling down and who were with us in our times of 

happiness. 

 



ISSN 2320-5407                                                                        International Journal of Advanced Research (2014) 
 

 

4 

Thanks also are extended to the Libyan International Medical University administration and all 

the teachers who exerted all efforts for the sake of science and educational process throughout 

the five years of our study. 

We are indebted also to our colleagues for their continued encouragement and for being always 

nearby when needed. 

 

We also thank all the people helped us and encouraged us to complete this piece of work. 

 

Thank you all. 

 

 

Table of Contents 

ABSTRACT ................................................................................................................................................. 3 

ACKNOWLEDGMENT ............................................................................................................................ 3 

TABLE OF FIGURES ................................................................................................................................ 7 

TABLE OF TABLES ................................................................. ERROR! BOOKMARK NOT DEFINED. 

LIST OF ABBREVIATIONS .................................................................................................................... 6 

GENERAL INTRODUCTION .................................................................................................................. 8 

TYPES OF VITILIGO ............................................................................................................................... 8 
NON-SEGMENTAL OF VITILIGO .................................................................................................................. 8 

Sub-categories of NSV .......................................................................................................................... 8 
SEGMENTAL VITILIGO ............................................................................................................................... 9 

PATHOPHYSIOLOGY OF VITILIGO ................................................................................................... 9 
AUTOIMMUNE DESTRUCTION OF MELANOCYTES ...................................................................................... 9 
INTRINSIC DEFECT OF MELANOCYTES ....................................................................................................... 9 
DISTURBANCE IN OXIDANT-ANTIOXIDANT SYSTEM IN VITILIGO ............................................................ 10 
NEURAL THEORY ..................................................................................................................................... 11 
GENETICS OF VITILIGO ............................................................................................................................ 11 

Vitiligo susceptibility genes ................................................................................................................ 11 

EPIDEMIOLOGY OF VITILIGO.......................................................................................................... 11 

SIGNS AND SYMPTOMS OF VITILIGO ............................................................................................ 11 

DIAGNOSIS OF VITILIGO ................................................................................................................... 12 

HISTOPATHOLOGY OF VITILIGO ................................................................................................... 12 

TREATMENT OF VITILIGO ................................................................................................................ 13 
CORTICOSTEROIDS .................................................................................................................................. 13 

Systemic corticosteroids ...................................................................................................................... 13 
Topical Corticosteroids....................................................................................................................... 13 

TOPICAL AND ORAL ANTIOXIDANTS ....................................................................................................... 13 
TOPICAL CALCINEURIN INHIBITORS ........................................................................................................ 14 
PHOTOTHERAPY ...................................................................................................................................... 14 

Ultraviolet A ........................................................................................................................................ 14 
Ultraviolet B ........................................................................................................................................ 15 

LASER THERAPY ...................................................................................................................................... 15 



ISSN 2320-5407                                                                        International Journal of Advanced Research (2014) 
 

 

5 

DEPIGMENTATION THERAPY .......................................................................................................... 16 
AGENTS FOR DEPIGMENTATION .............................................................................................................. 17 

Hydroquinone ..................................................................................................................................... 17 
Monobenzyl ether hydroquinone ......................................................................................................... 17 
Mequinol or 4-methoxyphenol ............................................................................................................ 19 
Butylphen  or  4- Tertioart butyl plenol .............................................................................................. 19 
Eighty-eight percent phenol solution .................................................................................................. 20 
Depigmentation using laserstherapy .................................................................................................. 20 
Cryotherapy ........................................................................................................................................ 21 

POTENTIAL DEPIGMENTING AGENTS ....................................................................................................... 23 
Imatinib ............................................................................................................................................... 23 
Imiquimod ........................................................................................................................................... 23 
Diphencyprone .................................................................................................................................... 23 

OBJECTIVES OF THIS STUDY ............................................................................................................ 23 

DATA COLLECTION ............................................................................................................................. 24 

DATA COLLECTION TOOL ................................................................................................................. 24 

DATA ANALYSIS .................................................................................................................................... 24 

BASELINE CHARACTERISTICS OF STUDY SUBJECTS .............................................................. 28 

DISTRIBUTION OF THE LESIONS ACCORDING TO THE AFFECTED SITE .......................... 29 

DISTRIBUTION OF VITILIGO ACCORDING TO AFFECTED SIDE OF THE BODY .............. 30 

DISTRIBUTION OF VITILIGO ACCORDING TO SPREADABILITY OF WHITE SPOTS ....... 30 

DISTRIBUTION OF VITILIGO ACCORDING TO BODY SURFACE AREA AFFECTED BY 

LESIONS ................................................................................................................................................... 31 

VITILIGO TREATMENT ....................................................................................................................... 31 

AUTOIMMUNE DISEASES ................................................................................................................... 33 

FAMILY HISTORY OF VITILIGO ...................................................................................................... 34 

DEPIGMENTATION ............................................................................................................................... 35 

DISCUSSION ............................................................................................................................................ 37 

CONCLUSION ......................................................................................................................................... 39 

DIFFICULTIES WHILE DOING THIS WORK .................................................................................. 39 

LIMITATIONS OF THIS STUDY ......................................................................................................... 39 

REFERENCES .......................................................................................................................................... 39 
 

Table of Figures 
FIGURE 1.1: SKIN LAYERS FROM VITILIGO PATIENT ..................................................................................... 8 

FIGURE 1.2: AUTOIMMUNE MECHANISM CAUSING VITILIGO ...................................................................... 10 

FIGURE 1.3: VITILIGO AFFECTING THE FACE (LIPS AND UNDER THE LIPS) .................................................. 12 

FIGURE 1.4: VITILIGO AFFECTED ON HAND ................................................................................................. 12 

FIGURE 1.5: (A)(C) PATIENT HAS VITILIGO BEFORE USING PSORALEN ULTRAVIOLET A (PUVA) FOR  

TREATMENT, (B)( D) PATIENT AFTER USING (PUVA) FOR TREATMENT ............................................. 15 



ISSN 2320-5407                                                                        International Journal of Advanced Research (2014) 
 

 

6 

FIGURE 1.6: AN AFRICAN AMERICAN PATIENT ON THRICE WEEKLY EXCIMER LASER THERAPY (A) BEFORE 

AND (B) 23 MONTHS INTO TREATMENT [63] ....................................................................................... 16 

FIGURE 1.7: CHEMICAL STRUCTURAL FORMULA OF HYDROQUINON (HQ) ................................................ 17 

FIGURE 1.8: CHEMICAL STRUCTURAL FORMULA OF MONOBENZYL ETHER HYDROQUINONE (MBEH) ...... 18 

FIGURE 1.9: CHEMICAL STRUCTURAL FORMULA OF 4 METHOXYPHENOL (4-MP) ...................................... 19 

FIGURE 1.10: CHEMICAL STRUCTURAL FORMULA OF  BUTYLPHEN OR  4- TERTIOART BUTYL PLENOL (4-

TBP) .................................................................................................................................................... 20 

FIGURE 1.11: SKIN REACTION ON TEST AREA DIRECTLY AFTER LASER TREATMENT (A), AFTER 7 WEEKS (B) 

AND 15 MONTHS OF FOLLOW-UP (C)
[113]

 .............................................................................................. 21 

FIGURE 1.12: TEST AREAS CRYOTHERAPY BEFORE (A), AFTER 7 WEEKS (B) AND 15 MONTHS OF FOLLOW-

UP (C)
[113]

 ............................................................................................................................................. 22 

FIGURE 2.1: PART ONE OF QUESTIONNAIRE USED ....................................................................................... 25 

FIGURE 2.2: PART TWO OF QUESTIONNAIRE USED ...................................................................................... 26 

FIGURE 2.3: QUESTIONNAIRE USED FOR INTERVIEWING............................................................................. 27 

FIGURE 3.1: DISTRIBUTION OF VITILIGO ACCORDING TO SPREADABILITY OF WHITE SPOTS ...................... 31 

FIGURE 3.2: PATIENTS WITH >50% BSA AFFECTED BY VITILIGO ............................................................... 31 

FIGURE 3.3: PERCENTAGE OF PATIENTS RECEIVING VITILIGO TREATMENT ................................................ 32 

FIGURE 3.4: PROTOCOLS FOR VITILIGO TREATMENT .................................................................................. 32 

FIGURE 3.5: USE OF ALTERNATIVE TREATMENT FOR VITILIGO ................................................................... 33 

FIGURE 3.6: HISTORY OF AUTOIMMUNE DISEASES ..................................................................................... 33 

FIGURE 3.7: TYPES OF AUTOIMMUNE DISEASES AMONG STUDY SAMPLE ................................................... 34 

FIGURE 3.8: FAMILY HISTORY OF VITILIGO AMONG STUDY SAMPLE .......................................................... 34 

FIGURE 3.9: DETAILED FAMILY HISTORY OF VITILIGO AMONG STUDY SAMPLE ......................................... 35 

FIGURE 3.10: PATIENTS BELIEVE IN DEPIGMENTATION .............................................................................. 35 

 

Table of tables 
TABLE 1.1: POTENTIAL DEPIGMENTING AGENTS ........................................................................................ 23 

TABLE 2.1: DISTRIBUTION OF PATIENTS PARTICIPATED IN THE STUDY AMONG LIBYAN CITIES ................ 24 

TABLE 3.1: BASELINE CHARACTERISTICS OF STUDY SUBJECTS .................................................................. 29 

TABLE 3.2: DISTRIBUTION OF THE LESIONS ACCORDING TO THE AFFECTED SITE....................................... 30 

TABLE 3.3: DISTRIBUTION OF VITILIGO ACCORDING TO AFFECTED SIDE OF THE BODY ............................. 30 

TABLE 3.4: POSITIVE OPINIONS OF VITILIGO PATIENTS REGARDING DEPIGMENTATION THERAPY ............. 36 

TABLE 3.5: NEGATIVE OPINIONS OF VITILIGO PATIENTS REGARDING DEPIGMENTATION THERAPY ........... 36 

TABLE 4.1: DOCTORS OPINIONS ABOUT VITILIGO TREATMENT AND DEPIGMENTATION THERAPY ............. 39 

 

List of abbreviations 
4-MP  4-methoxyphenol  

4-TBP   4-Tertioart Butyl Plenol  

AA   Alopecia Areata 

BSA   Body Surface Area  

CAT   Catalase  

 CIs   Calcineurin Inhibitors  

CML   Chronic Myeloid Leukemia 

CSs   Corticosteroids  

DNA                            Deoxyribonucleic Acid 

DPCP   Diphenylcyclopropenone 

FDA   Food Drug Admistretion 

GV   Generalized Vitiligo  

HLA   Human Leukocyte Antigen 



ISSN 2320-5407                                                                        International Journal of Advanced Research (2014) 
 

 

7 

HMB   Human Melanoma Black 

HQ   Hydroquinone  

LT   Laser Therapy  

MBEH   Monobenzyl Ether Hydroquinone 

MEL   Monochromatic Excimer Laser 

MSR   Methionine Sulfoxide Reductase  

NBUVB  Narrow Band Ultraviolet B  

NLRP1  Family Pyrin Domain Containing 1 

NSV   Non Segmental Vitiligo  

PTPN22  Protein Tyrosine Phosphatase (Non-receptor type 22) 

PUVA   Psoralen plus UVA   

QSA                            Q-Switched Alexandrite                     

QSR   Q-Switched Ruby 

RNA   Ribonucleic Acid 

ROS   Reactive Oxygen Species  

SCSs   Systemic Corticosteroids 

SOD   Superoxide Dismutase  

SV   Segmental Vitiligo. 

TCIs   Topical Calcineurin Inhibitors  

TCSs   Topical Corticosteroids  

TNFa   Tumor Necrosis Factor-Alfa  

UV   Ultraviolet  

UVA   Ultraviolet A 

UVB   Ultraviolet B 

XBP1    X-Box Binding Protein 1 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ISSN 2320-5407                                                                        International Journal of Advanced Research (2014) 
 

 

8 

 

 

 

 

Chapter I 

Introduction 
General introduction 
Vitiligois a chronicpigmentary disorderthat causes the loss of skin color in blotches. Vitiligo 

happens because of destruction ofmelanocytes (cells responsible for producing the skin 

pigmentation [melanin]) (Fig1.1). 

 
 

Figure 1.1: Skin layers from vitiligo patient 

Adopted fromhttps://www.vitix.co.uk/what-is-vitiligo.html 

 

Types of vitiligo:- 
There aretwo important typesofvitiligo; non-segmental vitiligo (NSV),and segmental vitiligo 

(SV). 

 

Non-segmental of vitiligo:- 
NSV is the most common type of vitiligo and occurs in up to 90% of the people who have this 

disorder.In NSV, the patches often become visible equally on both sides of the body, with some 

kind of symmetry. These unusual symmetrical patches most commonly appear on skin that is 

exposed daily to the sun, such as the face, neck, and hands, but it also appears on these other 

areas; backs of the hands,arms,eyes,knees,elbows,feet and mouth. 
 

Sub-categories of NSV:- 

o Generalized vitiligo (GV): The most familiar pattern, it has no specific area or size when the 

white patches start occurring. 

o Acrofacial vitiligo: This type of vitiligo is considered only when the appearance is mostly on 

the fingers or toes. 

o Mucosal vitiligo: The appearance of the depigmentation generally around the mucous 

membranes and lips. 

https://www.vitix.co.uk/what-is-vitiligo.html
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o Universal vitiligo: It is very rare since depigmentation has to cover most of the body 

o Focal vitiligo: One or a few scattered white patches in a small certain areas. It is often 

noticeable in young children. 

Segmental vitiligo:- 
SV has a different form of appearance. This condition spreads more rapidly, but is considered 

more constant and stable than NSV. It is much less common, and it affects only about 10% of 

people with this condition, but unpredictably, SV is more noticeable in the early ages affecting 

about 30% of the children that have been diagnosed with vitiligo. SV is non-symmetrical and 

usually tends to affect dorsalroots of the spine. It is more stable, less erratic, andresponds well to 

topical treatments.
[1]

 

 

Pathophysiology of vitiligo:- 
Vitiligo is a multifactorial polygenic disorder with a complex pathogenesis. It is related to both  

genetic and non-genetic factors. Although several theories have been proposed about the 

pathogenesis of vitiligo, the precise cause remains unknown. Generally agreed upon principles 

are an absence of functional melanocytes in vitiligo skin and a loss of histochemically 

recognized melanocytes, owing to their destruction. However, the destruction is most likely a 

slow process resulting in a progressive decrease of melanocytes. Theories regarding destruction 

ofmelanocytes include autoimmune mechanisms,cytotoxic mechanisms, an intrinsic defect of 

melanocytes, oxidant-antioxidant mechanisms, and neural mechanisms.
[2]

 other factors may 

involve in the etiology of vitiligo, these include;  stressful events, harmto the skin due to a 

critical sunburn or cut, exposure to certain chemicals or viruses. 

Autoimmune destruction of melanocytes:- 
The autoimmune theory proposes alteration in humoral and cellular immunity in the destruction 

of melanocytes of vitiligo. Thyroid disorders, particularly Hashimoto thyroiditis and Graves 

disease; other endocrinopathies, such as Addison disease and diabetes mellitus; and alopecia 

areata; pernicious anemia; inflammatory bowel disease; psoriasis; and autoimmune 

polyglandular syndrome are all associated with vitiligo. The most convincing evidence of an 

autoimmune pathogenesis is the presence of circulating antibodies in patients with vitiligo.
[3] 

In addition to the involvement of humoral immune mechanisms in the pathogenesis of vitiligo, 

strong evidence indicates involvement of cellular immunity in vitiligo. Destruction of 

melanocytes may be directly mediated by auto reactive CD8
+
 T cells. Activated CD8

+
 T cells 

have been demonstrated in perilesionalvitiligo skin. In addition, melanocyte-specific T cells have 

been detected in peripheral blood of patients with autoimmune vitiligo(Fig 1.2).
[4,5]

 

Intrinsic defect of melanocytes 
Vitiligo melanocytes may have an intrinsic defect leading to melanocytes death. These 

melanocytes demonstrate various abnormalities, including abnormal, rough endoplasmic 

reticulum and incompetent synthesis and processing of melanocytes. In addition, homing-

receptor dysregulation has also been detected. Early apoptosis of melanocytes has also been 

suggested as a cause of reduced melanocyte survival; however, subsequent investigation found 

that the relative apoptosis susceptibility of vitiligo melanocytes was comparable with that of 

normal control pigment cells.
[6]

 

http://emedicine.medscape.com/article/120937-overview
http://emedicine.medscape.com/article/120619-overview
http://emedicine.medscape.com/article/120619-overview
http://emedicine.medscape.com/article/120619-overview
http://emedicine.medscape.com/article/116467-overview
http://emedicine.medscape.com/article/1069931-overview
http://emedicine.medscape.com/article/1069931-overview
http://emedicine.medscape.com/article/1069931-overview
http://emedicine.medscape.com/article/204930-overview
http://emedicine.medscape.com/article/179037-overview
http://emedicine.medscape.com/article/1943419-overview
http://emedicine.medscape.com/article/124183-overview
http://emedicine.medscape.com/article/124183-overview
http://emedicine.medscape.com/article/124183-overview
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Disturbance in oxidant-antioxidant system in vitiligo:- 
Oxidative stress may also play an essential role in thepathogenesis of vitiligo. Studies suggest 

thataccumulation of free radicals toxic to melanocytes leads to their destruction. Because patients 

with vitiligo exhibit a characteristic yellow/green or bluish fluorescence in clinically 

affectedskin, this led to the discovery that the fluorescence is due to accumulation of two 

different oxidizedpteridines. The overproduction of pteridines led to the discovery of a metabolic 

defect in tetrahydrobiopterinhomeostasis in patients with vitiligo, which results in the 

accumulation of melanocytotoxic hydrogen peroxide.
[7] 

 

Figure 1.2: Autoimmune mechanism causing vitiligo:- 

Adopted from https://www.qiagen.com/ly/products/genes%20and%20pathways/pathway%20details/?pwid=47 

 

Because oxidative stress has been suggested to be the initial pathogenic event in melanocyte 

degeneration, several studies have been conducted to evaluate this theory. Recent investigations 

set out to evaluate the role of oxidative stress by measuring levels of the antioxidant enzymes 

superoxide dismutase (SOD) and catalase (CAT) in lesional and normal skin of patients with 

vitiligo and in the skin of normal control subjects. They concluded oxidative stress is increased 

in vitiligo, as indicated by high levels of SOD and low levels of CAT in the skin of vitiligo 

patients.
[8]

 

https://www.qiagen.com/ly/products/genes%20and%20pathways/pathway%20details/?pwid=47
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Neural theory:- 
Case reports describe patients afflicted with a nerve injury who also have vitiligo have 

hypopigmentation or depigmentation in denervated areas. Additionally, SV frequently occurs in 

a dermatomal pattern, which suggests that certain chemical mediators are released from nerve 

endings that affect melanin production. Further, sweating and vasoconstriction are increased in 

depigmented patches ofvitiligo, implying an increase in adrenergic activity. Finally, increased 

urinary excretion of homovanillic acid and vanilmandelic acid (neurometabolites) has been 

documented in patients with vitiligo. This may be a secondary or primary phenomenon.
[9] 

In summary, although the ultimate cause of vitiligo is not completely known, this condition does 

not reflect simple melanocyte loss, but possible immunologic alterations and other molecular 

defects leading to pigment cell destruction; however, melanocytes may be present in 

depigmented skin after years of onset and may still respond to medical therapy under appropriate 

stimulation. 

Genetics of vitiligo:- 
Vitiligo is characterized by incompletepenetrance, multiple susceptibility loci, and genetic 

heterogeneity. 
[10]

The inheritance of vitiligo may involve genes associated with the biosynthesis 

of melanin, a response to oxidative stress, and regulation of autoimmunity. 
[11]

 

Vitiligo susceptibility genes:- 

These four confirmed GV susceptibility loci - HLA, PTPN22, NLRP1 and XBP1 -all encode 

important immunoregulatory proteins, lending support to the autoimmune hypothesis of 

GVpathogenesis. 
[12-15]

 

 

Epidemiology of vitiligo:- 
The prevalence of vitiligo is likely less than1%, but varies based on region.  Females usually 

acquire the disease earlierthan males.The published prevalence of vitiligo is 0.5% to1%.
[16]

Large 

studies in China, India, and Denmark,have found the prevalence to be 0.093%, 0.005%, 

and0.38%, respectively.Gujarat, India is consideredto have the highest prevalence in the world, 

at about8.8%.Men and women are equally affected,but women are more likely to seek 

treatment.
[11,17-21,]

The mean age of onset is earlier in those with apositive family history,which 

ranges from 7.7% tomore than 50%.
[11,22-25]

Vitiligo is significantly moreprevalent in young 

women (30 years of age) thanyoung men.The peak in females occurs inthe first decade of life. 

Male peak prevalence is in thefifth decade of life. Vitiligo is more frequently diagnosedin spring 

and summer (64.4%).
[18,26-29]

. 

 

Signs and symptoms of vitiligo:- 
Vitiligo lesions are characterized as follows: 

 White or hypopigmented  

 Usually well demarcated  

 Round, oval, or linear in shape  

 Borders may be convex 
[7]

 

 Range from millimeters to centimeters in size  

 Enlarge centrifugally over time at an unpredictable rate 
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Initial lesions occur most frequently on the face (Fig 1.3),hands (Fig 1.4),forearms, andfeet 

favoring a perioral and periocular distribution.
[30]

 

Diagnosis of vitiligo 

Diagnosis of vitiligo generally is made on the basis of clinical findings, by white patch 

appearance on the body; a special tool called a woods lamp might be used.  This lamp uses UV 

light in a dark room to illuminate areas of damaged skin that would otherwise be hard to see with 

the naked eye. There is a few questions can be asked to the patient about his medical history, also 

may do a blood test to check for thyroid problems and diabetes, since they can increase the risk 

of vitiligo. 

 

Figure 1.3: Vitiligo affecting the face (lips and under the lips) 

Adopted fromhttp://www.skinsight.com/adult/vitiligo.htm 

 

 
 
Figure 1.4: Vitiligo affected on hand 

Adopted from http://www.nature.com/nchembio/journal/v10/n7/fig_tab/nchembio.1548_F6.html 

 

Histopathology of vitiligo:- 
Histopathologic evaluation may help differentiate vitiligo from other disorders in ambiguous 

cases. 
[31]

Although biopsy is occasionally helpful fordifferentiatingvitiligo from other 

hypopigmentry disorders.Microscopic examination ofinvolved skin shows a complete absence of 

melanocytes in association with a total loss of epidermal pigmentation. Superficial perivascular 

http://www.skinsight.com/adult/vitiligo.htm
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and perifollicular lymphocytic infiltrates may be observed at the margin of vitiliginous lesions, 

consistent with a cell-mediated process destroying melanocytes. 

Other documentedhistologic findings include the following: 

 Degenerative changes in keratinocytes and melanocytes in the border lesions and adjacent 

skin. 

 Increased numbers of Langerhans cells. 

 Epidermal vacuolization. 

 Thickening of the basement membrane. 

Loss of pigment and melanocytes in the epidermis is highlighted by Fontana-Masson staining 

and immunohistochemistry testing.[32,33] 

Interestingly histopathologic evaluation of biopsy is not commonly used for the diagnosis of 

vitiligo in Libya. 

Treatment of vitiligo:- 
Counseling vitiligo patients on therapeuticoptions should create realistic 

expectations.Understanding the factorsthat may affect a patient’sprognosis and response 

totreatment is essential for success.
[34]

 

 

Corticosteroids:- 
Corticosteroids (CSs) are commonly used as a first-line andadjunctivetherapy for the treatment 

ofvitiligo. Their efficacy is attributed to modulation ofthe immune response. Studies have shown 

an abundance ofinflammatory cells in vitiligo, with apredominance of macrophages and T 

cells.
[35,36]

Elevated autoantibodyand complement-mediatedmelanocyte destructionhas also been 

reported.Treatment with CSs decreases this destruction,andappears to induce melanocyte 

repopulation andmelanin production in vitiliginous skin.
[37,38]

 

 
Systemic corticosteroids:- 

Although systemic CSs (SCSs) are currently notconsidered conventional treatment for vitiligo, 

but they canbe effective through inducingimmunosuppression.There are few large studies that 

have evaluated theirsafety and efficacy. It may beenfound that administeringmethylprednisolone 

8 mg/kg, or dexamethasone 10 mg/kg intravenouslyin patients with GVled tocessation of disease 

progressionand repigmentation.
[39,40]

Oral pulse dose steroids achieve the highest repigmentation 

response with narrowbandUVB (NBUVB) light phototherapy compared to both psoralen plus 

UVA (PUVA) and broadband UVB phototherapies. 
[41]

 
 

Topical Corticosteroids:- 

Placebo studies have supported the efficacy oftopical CSs (TCSs)monotherapy.Higher response 

rates are seen inchildren compared to adults,and head and neck lesionstend to have the greatest 

response to treatment.
[42-44]

 

 

Topical and oral antioxidants:- 
Topical and  oral  antioxidants  may  have  a  role  in protecting  melanocytes  from destruction 

by reactive  oxygen species (ROS).  Vitamin E, vitamin C, alphalipoic acid, ginkgo biloba, 

topical catalase, SOD, and polypodium leucotomos have been used in vitiligo.Oxidative stress 
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has recently beenimplicated in the pathogenesis of vitiligo.Methioninesulfoxide reductase (MSR) 

in dietary supplementation; an important reducingagent in repairing damage caused by ROS, is 

less active and present in loweramounts in patients with vitiligo. Lower MSR 

increasesmelanocyte sensitivity to oxidative stress andultimately leads to greater cell death. 
[45]

 

 

Topical calcineurin inhibitors:- 
Topical calcineurin inhibitors(TCIs) provide similarto slightly inferior results compared toTCSs. 

TCIsenhance the effect oflight/laser.TCIs therapyis consideredsafe for short-term or 

intermittentlong-term use. Calcineurin inhibitors (CIs) are advantageous intreating vitiligo 

because they have immunomodulatoryeffects without the side effect profile of CSs.Calcineurin is 

an intracellular protein in lymphocytes and dendritic cells. When activated, it acts as a 

transcription factor for cytokines, such as interleukin-2 (IL-2) and tumor necrosis factor-

alfa(TNFα).Compared to healthy controls, patients with vitiligo have elevated IL-10, TNFa, 

andinterferon-gamma.
[46]

 

Phototherapy:- 
UV lighthas been used to treat patientswith vitiligo since the 1800s. The exact mechanismof 

action is unknown; it is believed to have bothimmunosuppressive and melanocyte 

stimulatoryeffects. In vitro studies have shown that bothUVA and UVB phototherapies promote 

melanocytemigration and proliferation, promote a favorableenvironment for melanocyte growth, 

and inhibitautoimmunity. 
[47- 49]

 

Ultraviolet A:- 

UVA phototherapy is almost alwaysgiven inconjunction with the photo sensitizer 

psoralen.PUVAphototherapyinduces hypertrophy of melanocytesand hyperactive melanosomes. 

It also stimulates melanocytes in hair follicles, induceskeratinocyte release of factors that 

simulatemelanocyte growth, and may reduce the presence of vitiligo-associated melanocyte 

antigens on melanocyte membranes.
[50,51]

 

PUVA is approved by the FDA for the treatment ofvitiligo (Fig 1.5),but high doses of UVA 

alone (15 J/cm
2
)induce repigmentation of more than 60% in half ofsubjects.Enhanced 

withpsoralen, response ratesare as high as 78% and up to 100% for head and necklesions in more 

thanhalf of subjects. Lesions on theextremities are less responsive.
[52-54] 

 

 

 



ISSN 2320-5407                                                                        International Journal of Advanced Research (2014) 
 

 

15 

 

 

 

 

 

 

 

 

 

Figure 1.5: (A)(C) patient has vitiligo before using psoralen Ultraviolet A (PUVA) for  treatment, 

(B)( D) patient after using (PUVA) for treatment 

Adopted from  http://www.laskinmd.com/psoriasisvitiligolosangeles.html 

Ultraviolet B:- 

In the past decade, 311-nm NBUVB phototherapy has superseded PUVA phototherapy in the 

treatmentof vitiligo because it was shown to be clinically more effective. NBUVB induces 

tyrosinase, an enzyme crucial to melanin production, and increases the presentation of HMB on 

the surface of melanosomes.
[55]

 NBUVB currently representsthe phototherapy of choice for 

active and ⁄or widespreadvitiligo. Side effects are less frequent than in PUVAtherapy and 

efficacy is at least equivalent.
[56,57]

 

 

In 94th Annual Meeting of the British Association of Dermatologist, Glasgow 2014,Dr. Tsui 

Ling (Salford) presented the updated BAD/British PhotodermatologyGroup guidelines for 

psoralen and  PUVA.
[58] 

A comparison of therelative efficacy andsafety ofNBUVB, conventional 

oraltreatments and biologics found that the best treatment variesbetween diseases. However, 

manycenters have disposed oftheir PUVA equipment because of the potential for 

carcinogenicity.NBUVB is more efficacious than PUVA forvitiligo, but recent evidence suggests 

that a xenon monochloridemonochromatic excimer lamp that generates a 

monochromaticwavelength of 308 nm may be even more effective.
[59]

In an Indian study of 400 

patients, 19.5% had an excellentresponse (> 75% repigmentation after 1–10 sessions) and38.0% 

had a good response (> 75% repigmentation in 10–20sessions).
[60]

 

Laser therapy:- 
Laser therapy (LT) for vitiligo is a relatively new treatmentthat has gained popularity in thelast 

decade.The mechanism of action is thought to be similar to conventional light therapy, but lasers 

allow targetedtreatment, less total body irradiation, and less impact on healthy skin. The best 

studied and most used laser therapy for vitiligo is theMonochromatic Excimer Laser(MEL), a 

nonablative technology that emits light in the UV range. The specific wavelength depends on the 

halogen and noble gas source. Compared to NBUVB phototherapy, MEL hasbetter clinical 

outcomes.Foundexcellent repigmentation rates(Fig 1.6).
[61,62]

 

http://www.laskinmd.com/psoriasisvitiligolosangeles.html
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Figure 1.6: An African American patient on thrice weekly excimer laser therapy (A) before and (B) 

23 months into treatment 
[63]

 

  

How effective are different types of treatment protocols for vitiligo, remains a big question. 

Can patient a complete cure? 

Depigmentation therapy:- 
Depigmentation may be beneficial to patientswho fail repigmentation therapy orhave extensive 

disease;completerepigmentation in all patients is far to be achieved. When satisfactoryresults are 

unattainable, depigmentation therapy may provide more desirable cosmetic outcomes.Topical 

agents that depigment normal skin include hydroquinone and monobenzyl ether of hydroquinone 

(MBEH). Their mechanism of action is not entirely clear, but studies have shown that both 

induce melanocyte death.
[64-67]

 

 

Generally, depigmentation therapy can be considered ifvitiligoaffectsmore than 60% to 80% of 

the body. A recent survey, however,showed variation among dermatologists, where 32% of 

dermatologistswere in favour of depigmentation whenvitiligo affectsmore than 75% ofthe 

bodywhile 42% dermatologists were infavour of depigmentationwhen vitiligo affects more than 

50% ofthe body.
[68]

 Expert consensus recommends that patient selection isimportant in 

depigmentation treatment. 

 

In general, depigmentationis undertaken only when the patient has more than 50% pigmentloss 

in their skin because of vitiligo, or when the depigmentation isextensive in the cosmetically 

sensitive areas of the hands and face.Depigmentation is not recommendedforchildren.
[69]

In 

patients with extensive areas ofdepigmentation and ⁄ or disfiguringlesions on the face who do not 

respond to repigmentationtherapies (e.g. phototherapy), thendepigmentation can be 

usefulbecause complete repigmentation may never occur even after longperiods of 

phototherapy.
[70]

Sometimes subtotal repigmentationmay be achieved after patients undergo 150–

200 sessions of PUVA therapy with or without adjuvanttherapy but there is always a possibility 

of depigmentation after cessationofPUVA therapy.
[71]

Therefore, complete depigmentation rather 

than repigmentation therapy is recommendedby manyinvestigators in case of universal vitiligo. 

During and uponcompletion of the depigmentationtherapy, patients are permanentlyat risk for 

acquiring sunburn. Patients should therefore beadvised to minimize sun exposure and to apply 

broad-spectrumsunscreens because recurrence of the pigment is also observedwithin a few weeks 

of discontinuing successful depigmentationtherapy on sun-exposed sites.
[66,70]
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Agents for depigmentation:- 
Hydroquinone:- 

Topical application of hydroquinone (HQ) produces a reversible depigmentation of the skin by 

inhibition of the enzymatic oxidation of tyrosine to 3,4-dihydroxyphenylalanine and suppression 

of other melanocyte metabolic processes.Exposure to sunlight or UV light will cause 

repigmentation of  bleached areas. Chemically, HQ  is C6H6O2 and has a molecular weight of 

(110.11). The chemical name of HQ is 1,4 dihydroxybenzene, and the structural formula of HQ 

is shown below (Fig 1.7). 
 

 
Figure 1.7: Chemical structural formula of Hydroquinon (HQ) 

Adopted from.https://pubchem.ncbi.nlm.nih.gov/compound/785#section=2D-Structure 

 

Pharmaceutical dosage form of HQ:- 

Each gram ofHQ 4% cream contains 40 mg HQ, in a cream base of alcohol, capryloyl glycine, 

C13-14 isoparaffin, glycerin, glycolic acid, kojic acid, laureth-7, lecithin, polyacrylamide, 

purified water, Simmondsia Chinensis (Jojoba) seed oil, sodium hydroxide, squalane and xanthan 

gum. 
[72]

 

 

Side effects of HQ:- 

The use of HQ cream may lead to a mild skin irritation and sensitization (e.g., burning, 

erythema, stinging).
[72]

 
 

Monobenzyl ether hydroquinone:- 

Monobenzyl ether hydroquinone (MBEH), is the mainstay of depigmentation therapy. MBEH is 

a topical product used for the treatment of pigmentary disorders.
[73,74]

 

MBEH has trade name asmonobenzone
®

 occurs as a white,almost tasteless crystalline powder, 

soluble in alcohol and practically insoluble in water.  Chemically, monobenzone is designated as 

p-(benzyloxy) phenol.  Its empirical formula is C13H12O2 with molecular weight(200.24) and 

structural formula as shown below (Fig 1.8). 
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Figure 1.8: Chemical structural formula of monobenzyl ether hydroquinone (MBEH):- 

Adopted from.https://pubchem.ncbi.nlm.nih.gov/compound/7638#section=2D-Structure 

 

Pharmaceutical dosage forms of MBEH:- 

MBEH is applied topically as a 20% cream. Each gram of thecream contains 200 mg of 

monobenzone USP, in a water-washable base consisting of purified water USP, cetyl alcohol NF, 

propylene glycol USP, sodium lauryl sulfate NF and white wax NF.
[75]

 

A thin layer of cream should be applied uniformly and rubbed into the pigmented area two to 

three times daily. Prolonged exposure to sunlight should be avoided during treatment, or a 

sunscreen should be used, as exposure to sunlight reduces the depigmenting effect. 

Depigmentation is usually obtained after 1-4 months of treatment. After 4 months of treatment 

without success, the drug should be discontinued. when the desired degree of depigmentation is 

obtaind, monobenzone should be applied as often as needed to maintain depigmentation (usually 

only two times weekly).
[67]

 

Recently, Hariharan et al. reported that MBEH couldinduce cell death without activating the 

caspase cascadeor DNA fragmentation.
[76]

Riley postulated that MBEH diffuses into 

melanosomes of pigment cells where the enzyme tyrosinase converts it to toxic species such as 

quinones, which react with essential cellular macromolecules such as proteins and DNA and 

cause melanocyte death.
[77-79]

Depigmentation induced by MBEH is generally irreversible and is 

associated histologically with loss of melanosomes and, eventually, loss of melanocytes.
[80,81]

 

 

Side-effects of MBEH:- 

Although the use of MBEH may lead to a satisfying degree ofdepigmentation in most patients, 

some disadvantages such as skinirritation, contact dermatitis and ocular side effects have also 

beenreported. In addition, exogenous ochronosis is also reportedas a potential complication after 

application of MBEH in manycases. In some cases MBEH resistance and recurrence of 

thepigment were also observed because of intense sun exposure.Therefore, the use of MBEH has 

been restricted in the Netherlands,since 1990. 
[66,71,82-88]

Repigmentation in previously 

successfully depigmented skinhas previously been reported as an occasional problem afterthe 

end of MBEH therapy.
[82,89]

Thiswas triggered by sun exposure in almost all of the patients, 

reinforcing the need for sun protection in these patients afterthe end of treatment.
[90]

 

 

However, MBEH is presently the only depigmenting agent approved by the U.S. Food and Drug 

Administration (FDA) for use in patients with extensive vitiligo. 
[91]
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Mequinol or 4-methoxyphenol:- 

This compound is a phenol derivative and also known as ‘p-hydroxyanisole’ or 

'monomethylether of hydroquinone
'
. The compound has been shown to have melanocytotoxic 

properties that are comparable with those of MBEH.4-methoxyphenol (4-MP) has molecular 

formulaC7H8O2with Molecular weight124.13722 g/moland structure formula as shown 

below(Fig 1.9). 
[92]

 

 

 
 
Figure 1.9: Chemical structural formula of 4 methoxyphenol (4-MP) 

Adopted from. http://pubchem.ncbi.nlm.nih.gov/compound/4-Methoxyphenol#section=Top 

 

Pharmaceutical dosage formof  4-MP:- 

4-MP is applied topically as a cream. The effectiveness of 4-MP wassignificantly correlated with 

the duration of use of the cream; the longer the cream was used, the better the results.  However, 

compared with MBEH cream, a disadvantage of 4-MP was the longer time prior to the onset of 

visible depigmentation (between 4 and 12 months), whereas it was previously reported that 

depigmentation with MBEH may already be evident after 1 month.
[66,77,93,94]

 

Melanocytes in the hair follicles may also be affected by 4-MPin a dose-response fashion, but 

because of their deeper localization, these melanocytes in comparison with epidermal 

melanocytesare less susceptible to the compound.
[78]

 

 

Side-effects of 4-MP:- 

Mild burning or itching, irregular leucoderma and skin irritationwere reported with 4-MP. 

Patients should be advised that pigmentmay return and protection from sunlight is 

necessary.
[66,85,95]

 
 

Butylphen or4- Tertioart butyl plenol:- 

The depigmentation process that follows exposure to phenolic agent butylphen (4-TBP) is better 

understood.In vitro studies have shown that 4-TBP is specifically cytotoxic to melanocytes. 

Though 4-TBP is a tyrosine analog that binds the catalytic site of the tyrosinase enzyme and act 

as a competitive inhibitor of tyrosinase. Thecytotoxic effectswerefound to be independent of 

tyrosinase activity. 4-TBP is shown to activate apoptosis in melanocytes.
[96,97]

In summary, 

exposure to MBEH or 4-TBP has profoundly different consequences for melanocyte physiology 

and activates different death pathways. 
[76]

 4-TBP has the empirical formula C10H14Owith 

molecular weight150.21756 g/mol.
[98]

 and structural formula as shown below (Fig 1.10). 

http://pubchem.ncbi.nlm.nih.gov/search/#collection=compounds&query_type=mf&query=C7H8O2&sort=mw&sort_dir=asc
https://pubchem.ncbi.nlm.nih.gov/search/#collection=compounds&query_type=mf&query=C10H14O&sort=mw&sort_dir=asc


ISSN 2320-5407                                                                        International Journal of Advanced Research (2014) 
 

 

20 

 
Figure 1.10: Chemical structural formula of  Butylphen or  4- Tertioart butyl plenol (4-TBP) 

Adopted from. https://pubchem.ncbi.nlm.nih.gov/compound/4-tert-Butylphenol 
 

Eighty-eight percent phenol solution:- 

This solution is inexpensive and applied topically for chemical peelings. Protein coagulation is 

observed in the epidermis immediately after application of 88% phenol solution. It can penetrate 

deep in to the tissue, down to upper reticular dermis. All phenolcompounds have toxicity 

towardsmelanocytes. Eighty-eight per cent phenol solution can be considered asa therapeutic 

option to eliminate residual normally pigmentedareas in patients with generalized vitiligo.
[99,100]

 

 

Side-effects of 88% phenol solution:- 

Generally, 88% phenol solution does not produce any complicationsin experienced hands. 

However, sometimes 88% phenolsolution produces complications such as non-aesthetic scar 

formation, dyschromia and development of herpetic eczema. High-dosephenol usage is toxic, so 

it should not be applied over largeareas.
[101]

 Phenol exerts marked corrosive action on any tissue 

itcontacts when ingested, inhaled or brought into contact with theskin. Its cellular uptake is both 

rapid and passive because of itslipophilic character and signs of systemic toxicity develop 

soonafter exposure. Phenol’s main target organs are liver, kidney, respiratoryand cardiovascular 

systems. Cardiovascular shock, cardiacarrhythmias and bradycardia, as well as metabolic 

acidosis havebeen reported within 6 hours of skin peeling procedures with phenol.
[102]

 

Repigmentation may occur if patients do not protect themselvesproperly from UVradiation.
[103]

 

Transient or definitehypo-pigmentation after application of phenol is due to thedevelopment of a 

melanocytic incapacity to normally synthesizedmelanin.
[104]

 On the other hand, other 

depigmenting agents, such asHQ and MBEH, destruct the melanocytes. It is reportedthatHQ 

causes depigmentation because of decreasedtyrosinase activity by 90% and reversible inhibition 

of cellularmetabolism by affecting both DNA and RNA synthesis of 

melanocytes.
[105]

Additionally, unlike hydroquinone, MBEHalmost alwayscauses a nearby 

irreversible depigmentation of skin. It has beensuggested that the mechanism of depigmentation 

by MBEHinvolves selective melanocytic destruction through free radical formationand 

competitive inhibition of the tyrosinase enzyme system.
[106] 

 

Depigmentation using laserstherapy:- 

Depigmentation therapy using laserscan be applied in cases where patients do not respond well 

to the depigmentation cream or in areas, especially the face, where rapid depigmentation 

required.[70] Lasers have proven to be highly effective in selectively targeting melanocytes for 

destruction, thus causing depigmentation. The Q-switched ruby (QSR, 694 nm) and Q-switched 

alexandrite (QSA,755 nm) lasers are known to induce selective photothermolysis of pigmented 
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lesions because their wavelengths are between 600 nm and 800 nm, which are absorbed more 

easily by melanin than by haemoglobin. Light emitted by both lasers iswell absorbed 

bymelanin.
[107,108]

 

 

QSR laser:- 

The QSR laser selectively targetsmelanosomes and destroysmelanocytes and keratinocytes. 

Because of the QSR laser effects,the more tan skin is, the more therapeutic the effects become. 

Tanning can induce activation of melanocytes in normal pigmentedareas and these activated 

melanocytes are the target ofselective photothermolysis performed with pigment-specific lasers. 

Therefore, QSR laser therapy after tanning can induce permanentdamage in activated 

melanocyte-containing structures.
[109,110] 

There aremany advantages to depigmentation therapy 

with QSR laser: thetherapeutic effects are fast and safe, the duration of treatment isshort; and the 

area to be depigmented can be large, as comparedwith depigmentation performed using a 

bleaching agent.  Anadditional advantage of the QSR laser is that its beam reduces therisk of scar 

formation on the skin (Fig 1.11).
[66,70,111,112]

 

 

 
Figure 1.3: Skin reaction on test area directly after laser treatment (a), after 7 weeks (b) and 15 

months of follow-up (c)
[113]

 

 

QSA laser:- 

The QSA laser has shown efficacy intreating both naturally occurring pigmented lesions and 

exogenouspigment. 
[114,115]

 The QSA therapy is safe, simple and effective intreating recalcitrant 

pigmentation after depigmentation therapy invitiligo patients. The QSA laser is advantageous 

over the QSR laserbecause it has a faster pulse frequency, which allows for morerapid therapy. 

In addition, it also has a higher wavelength of755 nm, as compared with the 694nm QSR laser, 

which facilitatesgreater tissue penetration and improves results.
[67]

 

Side-effects of   laser therapy 

The main disadvantage of this therapy is that sometimes localanesthesia is required because it 

may be painful to the patients.Therefore, this treatment is only possible in the clinic, rendering it 

an expensive therapy.
[66] 

The QSR laser therapy may fail in permanentlyremoving pigmented 

patches and after several months oftreatment both epidermal repigmentation and an increased 

number of dermal macrophages have been observed.
[67,116]

 

Cryotherapy:- 

Cryotherapy is suitable for very small lesions and cannot be utilized if the surface area of 

pigmented lesions is more than a few centimeters.  Cryotherapy has been suggested to depigment 



ISSN 2320-5407                                                                        International Journal of Advanced Research (2014) 
 

 

22 

MBEH-resistant skin.
[71,74]

 Cryosurgery is melanocytotoxic and can easily kill melanocytes. 

Cryosurgery was used to remove normally pigmented  patches in patients with universal 

vitiligo.
[71,117]

. 

 

Cryotherapy has numerous advantages over other modalities. Preparation time is short and 

treatment requires no other expensive supplies or injectable anaesthesia. In addition, the risk of 

infection is low and wound care is minimal.
[118]

 This technique is used to remove many 

melanocytic lesions including simple or solar lentigines, junctional nevi and cafe´-au-lait spots 

without causing permanent damage to other cell structures or scarring in vitiligo patients.
[117]

 

This method is simple, easy to perform, safe, efficacious and cost effective.
[119]

 Therefore, it may 

be superior to other medical and surgical methods. Depigmentation developed by cryotherapy 

ispermanent, not scar forming, if performed by experienced dermatologists. The technique yields 

excellent cosmetic results (Fig 1.12).
[71]

 

 

Side-effects of cryotherapy:- 

If cryotherapy is performed aggressively, it can lead to permanentscarring. Cryotherapy should 

be used by experienced persondelicately to avoid side effects.
[71, 120]

 

 

 
Figure 1.4: Test areas cryotherapy before (a), after 7 weeks (b) and 15 months of follow-up (c)

[113] 

 

This is an important finding as laser therapy is far more expensive compared to cryotherapy. 

However, side effects were only found after cryotherapy although they were in general 

reversible.
[113]

Future research with this treatment set-up may lead to new insights in 

depigmentation therapy of vitiligo. More controlled studies are required to confirm these 

findings.
[113]

 

 

AlGhamdi and Kumar showed that MBEH is the most safe and effective depigmenting agent 

comparing to other depimanting agents (4-MP, 88% phenol solution, laser, cryotherapy, etc.). 
[121]

 Howevera recent study in 2015 has indicated that in contrast to MBEH cream treatment, 

laser therapy and cryotherapy are fast and targeted methods, capable of destroying melanocytes 

selectively on one specific area.
[122]

 Up till now, controlled trials comparing laser and 

cryotherapy as depigmenting treatment for vitiligo are lacking. 
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Potential depigmenting agents:- 
Imatinib:- 

Imatinib is used for the treatment of leukaemia. Vitiligo-likedepigmentation of the skin was observed as a 

side-effect of treatmentwith this drug in several patients with chronic myeloid 

leukaemia (CML). Skin hypo-pigmentation was noted in fivepatients with CML who were treated with 

imatinib mesylate (Table 1.1).
[123]

 

 

Imiquimod:- 

Imiquimodis a low molecular weight imidazoquinolinamines, haspotent antiviral and antitumour 

properties and approved from FDA, USA,
[124]

but during treatment permanent post inflammatoryhypo-

pigmentation has been reported as a side-effect (Table 1.1).
[125]

 

 

Diphencyprone:- 

Diphencyprone or diphenylcyclopropenone (DPCP) is used totreat dermatological conditions resulting 

from an altered immunologicalstate, such as extensive alopecia areata (AA). AA has been treated with 

DPCP since 1976 without serious adverse events, except for the induction of hypo- or depigmentation 

(Table 1.1).
[126]

 
 

Table 1.1: Potential depigmenting agents 
N

o 

Name Mechanism of      

action 

Dose / concentration Onset of 

depigmentation 

Side effects 

1 Imatinib Tyrosine kinase 

inhibitor 

800 mg ⁄ day for 6 

months by 

thesystemic route 

4 weeks Periorbital  edema, fluid 

retention, nausea, emesis, 

diarrhea and 

Myelosuppression.
[127]

 

2 Imiquimod Stimulation of the 

innate immune 

response and cell-

mediated adaptive 

immunity 

5% cream 3 months Burning, itching and 

pain at the target 

site.
[128,129]

 

3 Diphencyprone Immuno- 

modulatory 

action 

0.0001% 10.5 months Local eczema with 

blistering, regional 

lymphadenopathy and 

contacturticarial.
[130]

 

 
Vitiligo causes appearance of white patches on the skin. These patches may impair cosmetic appearance 

and psychological functions.
[131]

Emotional impact of this condition on patient and their families is severe. 
[132]

Patient with extensive and resistant vitiligo may benefit from depigmentation therapy rether than 

regaining pigmentation in the vitiligo skin. 
[66]

MBEH the only depigmentation agent approved by the 

U.S.FDA. The decision to treat vitiligo usually depends on patient's desire and motivation. Previous local 

studies concerned with vitiligo treatment amongLibyan patients raised many important questions that 

need to be answered. 

Current study is the only study concerned with vitiligo among Libyan patients since long time. 

Currentstudy tries to discuss the potential availability of depigmenting agents in Libya giving a chance for 

patients with universal vitiligo to be treated. 

 

Objectives of this study 
1. Discuss potentially available depigmenting agents and their success in treatment of vitiligo. This has 

been discussed already in previous chapter of this thesis. 

2. Demonstrate clinical pattern of vitiligo in Libya. 

3. For the first time, report response of Libyan patients and dermatologists regarding depigmentation 

therapy. 
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Chapter II 

Materials and Methods:- 
Data collection:- 
All outpatients presenting to patient dermatology clinics, with vitiligo and during the periodJuly 

to September 2015in Benghazi, Almarj, Algouba, Dernah, Ejdabya and Tripoli were reviewed 

(Table 2.1). Also, some patientswere interviewed outside the clinics. The total number of 

patients interviewed was 104 (Table 2.1).    
Table 2.1: Distribution of patients participated in the study among Libyan cities 

 

Data collection tool:- 
A detailed clinical history including: age, gender, ethnic background, height, weight, history, 

places of  lesion, extent of prevalence of the disease in the body,different classifications for the 

progression of vitiligo, kind of treatment used and its effectiveness, alternative treatment, 

coexistent autoimmune disease and  response of the patient to the  depigmentation therapies as 

successful alternative treatment.All information wascollected by the investigators with the aid of 

a structured questionnaire (Fig 2.1- 2.2). 

Another questionnaire with a limited number of questions was used to get opinion of 

dermatologists regarding depigmentation therapy (Fig 2.3). 

Data analysis:- 
All data was presented as Mean ± SEM (n) or percent (%) as required. Excel was used for 

statistical of analysis of resultsfor drawing graphs. 
 

 

 

 

 

 

 

 

 

 

 

 

 

wsc City  Number of patients 

Benghazi  45 

Almarj 15 

Algouba 1 

Derna 4 

Ajdabia 3 

Triopli  36 

Total  104 
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Figure 2.1: Part one of questionnaire used 
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Figure 2.2: Part two of questionnaire used 
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Figure 2.3: Questionnaire used for interviewing 
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Chapter III 

Results 
Baseline characteristics of study subjects:- 
Men represented 42.31% (n=44) of study sample while women represented 57.69% (n=60) of 

total (n=104) study sample (Table3.1).Patients with white ethnicity represented 35.29% (n=36) 

of study sample, patients with North African ethnicity represented 58.82% (n=60) of study 

sample, patients black ethnicity represented 3.92% (n=4) of study sample and patients with other 

ethnicities  represented  1.96% (n=3) of study sample (Table 3.1).Patients with age within the 

range 6-15 years represented 14.56% (n=15) of study sample, patients with age within the range 

16-25 years represented 26.21% (n=27) of study sample,patients with age within the range 26-35 

years represented 27.18% (n=28) of study sample, patients with age within the range 36-45 years 

represented 29.13% (n=30) of study sample and patients with age within the range 46-65 years 

represented 2.91% (n=3) of study sample (Table 3.1). 

 

Mean height (cm) ± SEM of men equals to167±2.39 (n=41) while mean height (cm)  ± SEM of 

women equals to 157.24±2.54 (n=46) (Table 3.1).Mean weight (kg) ± SEM of men equals to 

71.86±2.86 (n=42) while mean weight (kg)  ± SEM of women equals to 66.57±2.08 (n=58) 

(Table 3.1).Mean BMI (kg⁄cm
2
) ± SEM of men equals to 25.76±0.97 (n=40) while mean BMI ± 

SEM of women equals to 27.43±1.25 (n=45) (Table 3.1). 

 

Patients having vitiligo for ˂ 1 year represented 13.59% (n=14) of study sample, patients having 

vitiligo for 1-5 years represented 24.27% (n=25) of study sample, patients having vitiligo for 6-

10 years  represented  28.16% (n=29) of study sample, patients having vitiligo for 11-20 years 

represented 17.48% (n=18) of study sample and patients having vitiligo for ˃ 20 years 

represented 16.50% (n=17) of study sample(Table 3.1). 

 

Patients rated their vitiligo as mild, represented 28.16% (n=29) of study sample, patientsrated 

their vitiligo as moderate, represented 46.60%  (n=48) of study sample and patients rated their 

vitiligo as severe, represented 25.24% (n=26) of study sample (Table 3.1). 

 

Patients believed that there is no improvement in their case following treatmentrepresented 

18.56% (n=18) of study sample, patients believed that there is only a slight improvement in their 

case following treatment represented 62.89% (n=61) of study sample, patients believed that there 

is a significant improvement in their case following treatment represented 16.49% (n=16) of 

study sample and patients believed that there is a complete repigmentation of vitiligo in their 

case following treatment represented 2.06% (n=2) of study sample (Table 3.1). 
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Table 3.1: Baseline characteristics of study subjects 
 Men Women Total 

 Mean ± SEM n % Mean ± SEM n % n     (%) 

Gender _____ 44 42.31 _______ 60 57.69 104 (100) 

Ethnicity        

     White ----- 11 26.19 ------ 25 41.67 36 (35.29) 

     North African ------ 29 69.05 ------- 31 51.67 60 (58.82) 

 Black ----- 0 --- ----- 4 6.67 4 (3.92) 

 Other ------ 2 4.76 -------- 0 0 2 (1.96) 

Age (years)        

6_15 ------ 10 9.71 ------- 5 4.85 15 (14.56) 

16_25 ------- 8 7.77 ------ 19 18.45 27 (26.21) 

26_35 -------- 14 13.59 ------- 14 13.59 28 (27.18) 

36_45 ------- 10 9.71 ------ 20 19.42 30 (29.13) 

46_65 ------- 1 0.97 ------- 2 1.94 3 (2.91) 

Height (cm) 167.68 ±2.39 41 ----- 157.24±2.54 46 ------ 87 

Weight (kg) 71.86 ±2.86 42 ------ 66.57±2.08 58 ------ 100 

BMI (Kg/cm
2
) 25.76 ± 0.97 40 ---- 27.43 ± 1.25 45 ---- 85 

Period having vitiligo 

(years) 

       

< 1  ------ 7 16.28 ------ 7 11.67 14 (13.59) 

1_5  ------ 13 30.23 ------ 12 20 25 (24.27) 

6_10 ------ 9 20.93 ------- 20 33.33 29 (28.16) 

11_20  ----- 8 18.60 ------- 10 16.67 18 (17.48) 

>20  ------- 6 13.95 -------- 11 18.33 17 (16.50) 

Patient opinion about 

severity 

       

Mild -------- 12 28.57 ------- 17 27.82 29 (28.16) 

Moderate ------- 19 45.24 ------- 29 47.54 48 (46.60) 

Severe -------- 11 26.19 ------- 15 24.59 26(25.24) 

Patient opinion about 

status following treatment  

       

No improvement ---------- 10 25 --------- 8 14.4 18(18.56) 

Slight improvement  ------- 23 57.5 -------- 38 66.67 61 (62.89) 

Significantimprovement   -------- 6 15 -------- 10 17.54 16 (16.49) 

Complete regimentation of 

vitiligo   

-------- 1 2.5 ---------- 1 1.75 2 (2.06) 

 

Distribution of the lesions according to the affected site:- 
Distribution of the lesions according to the affected site is shownin (Table.3.2). 

The affected areas in men were; upper and lower extremities [32.69%(n=34)], upper limbs 

[25.96%(n=27)], lower limbs [25.00%(n=26)], face [22.11%(n=23)], abdomen [19.23%(n=20)] 

and neck [14.42%(n=15)]. 

 

The affected areas in women were; upper limbs [39.41%(n=41)], upper and lower extremities 

[38.46%(n=40)], abdomen [32.69%(n=34)], lower limbs [31.73%(n=33)], face [31.73%(n=33)] 

and neck [15.38%(n=16)]. 
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Table 3.2: Distribution of the lesions according to the affected site 
Site  Men n(%) Woman n(%) 

Face  23 (22.11) 33 (31.73) 

 alone 2   (1.92) 3   (2.88) 

 with other area 21 (20.19) 30 (28.85) 

Neck  15 (14.42) 16 (15.38) 

 alone 1   (0.96) 0   (0) 

 with other area 14 (13.46) 16 (15.38) 

Upper limbs  27 (25.96) 41 (39.41) 

 alone 6   (5.77) 7   (6.73) 

 with other area 21 (20.19) 34 (32.69) 

Lower limbs  26 (25.00) 33 (31.73) 

 alone 0    (0) 0 (0) 

 with other area 26 (25.00) 33  (31.73) 

Upper & lower extremities  34 (32.69) 40 (38.46) 

 alone 7   (6.73) 7   (6.73) 

 with other area 27 (25.96) 33 (31.73) 

Abdomen   20 (19.23) 34 (32.69) 

 alone 6  (5.77) 15 (14.42) 

 with other area 14 (13.46) 19 (18.27) 

 

 Upper limb (abdomen, neck, face, arms and hands). 

 Lower limb (abdomen, legs and feet). 

 Upper and lower extremities(arms, hands, legs and feet). 

 Abdomen (chest, stomach, and back). 

Distribution of vitiligo according to affected side of the body:- 
Patients with unilateral and one side of spreading vitiligo represented 26.92% (n=7) of study 

sample while patients with unilateral and two side of spreading vitiligo represented 73.07% 

(n=19) of study sample and patients with bilateral and one side of spreading vitiligo represented 

26.08% (n=18) of study sample while patients with bilateral and two side of spreading vitiligo 

represented 73.91% (n=51) of study sample (Table 3.3). 

 
Table 3.3: Distribution of vitiligo according to affected side of the body 

 

Distribution of vitiligo according to spreadability of white spots:- 
Patients with spreadable white spots represented 70.87% (n=73) of study sample while patients 

with non- spreadable white spots represented 29.13% (n=30) of study sample (Fig 3.1). 

 Unilateral % Bilateral % 

One side 7 26.92% 18 26.08% 

Two side 19 73.07% 51 73.91% 
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Figure 3.1: Distribution of vitiligo according to spreadability of white spots 

Distribution of vitiligo according to bodysurface area affected by 

lesions:- 
Patients with more than 50% of BSA affected with vitiligo represented 29.13% (n=30) of study 

sample. Meanwhile, patients with ≤ 50% of BSA affected with vitiligo represented 71.15% 

(n=74) of study sample (Fig 3.2).  

 
Figure 3.2: Patients with >50% BSA affected by vitiligo 

 

Vitiligo treatment:- 
Patientsreceiving treatment for vitiligo currently represented 92.16% (n=94) of study sample, 

patients not taking any treatment currently represented 4.90% (n=5) of study sample, patients 

received treatment for vitiligo at certain point their life represented 2.94% (n=3) of study sample 

(Fig3.3). 
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Figure 3.3: Percentage of patients receiving vitiligo treatment 

 

Patients received PUVA, PUVA+ steroids, steroids, steroids + vitamin, laser, PUVA + steroids + 

vitamin, steroids + vitamin + UVB, PUVA + vitamin and vitamin alone represented 

34.69%,16.32%, 11.22%, 9.18%, 7.14%, 5.10%,4.08%,3.06% and 3.06% respectively(Fig 3.4). 

 

Patients received vitamin + laser, steroids + vitamin + laser, PUVA + vitamin + laser, vitamin + 

UVB, PUVA + steroids + vitamin + laser and PUVA+vitamin + some other unknown treatment 

represented 1.02%, 1.02%, 1.02%, 1.02%, 1.02% and 1.02% respectively (Fig 3.4). 
 

 
Figure 3.4: Protocols for vitiligo treatment 
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Patients using alternative treatment represented 25.49% (n=26) of study sample; meanwhile 

patients not using alternative treatment represented 74.51% (n=76) of study sample (Fig 3.5). 

 
Figure 3.5: Use of alternative treatment for vitiligo 

Autoimmune diseases 
Patients with history of autoimmune disease represented 11.65% (n=12) of study sample, 

meanwhile patients with no history of autoimmune disease represented 88.35% (n=91) of study 

sample (Fig3.6). 

 
Figure 3.6: History of autoimmune diseases 

Patients with history of thyroid represented 50% of study sample, patients with history of 

diabetes represented 30% of study sample and patients with history ofHCV(+) and HIV 

represented 10% each out of study sample (Fig 3.7). 
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Figure 3.7: Types of autoimmune diseases among study sample 

Family history of vitiligo 
Patients with family history of vitiligo represented 34.95% (n=36) of study sample, meanwhile 

patients with no family history of vitiligo represented 65.05% (n=67) of study sample (Fig 3.8). 

 
Figure 3.8: Family history of vitiligo among study sample 

Patients with family history from father, mother, brother, sister, son or daughter side   

represented 69.44% (n=25) of study sample, patients with family history from uncle, aunt, 

grandparents or grandfather of dad side represented 22.22% (n=8) of study sample, patients with 

family history from wife or husband represented 5.56% (n=2) of study sample and patients with 

family history by maternal uncle's wife represented 2.78% (n=1) of study sample (Fig 3.9). 
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Figure 3.9: Detailed family history of vitiligo among study sample 

Depigmentation:- 
Patients believe in depigmentation represented 33% (n=33) of study sample, meanwhile patients 

not believe in depigmentation represented 67% (n=67) of study sample (Fig 3.10). 

 

Figure 3.10: Patients believe in depigmentation 

Among the 33% patients who believe in depigmentation; the patients who believe in 

depigmentation and did it already represented 6.06% (n=2) of study sample, patients believe in 

depigmentation but did not experience this type oftreatment for different reasonsrepresented 

93.93% of study sample. These reason are presented in(Table 3.4). 
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Table 3.4: Positive opinions of vitiligo patients regarding depigmentation therapy 
Table  YES n  % 

[A] [YES] experienced depigmentation 2 6.06  

[B] [YES] but did not undergo depigmentation for the following reason:  

 Unavailability of treatment in Libya 5 15.15  

 Cost 10 30.30  

 Not advised by their doctors 4 12.12  

 Vitiligo less than 50% 6 18.18 

 Afraid of the success rate 1 3.03  

 Other 5 15.15  

Total of [B]  31 93.93 

 

Out of whole study sample, 67% patients did not believe in depigmentation for many 

reasons.About 40% of study sample were worried about side effects and rest of sample presented 

other reasons as shown below (Table 3.5). 

 
Table 3.5: Negative opinions of vitiligo patients regarding depigmentation therapy 

NO for the following reason   n   % 

Not advised by their doctors 3 7.69 

Vitiligo less than 50% 5 12.82 

Afraid of the success rate 4 10.26 

Afraid of side effects 17 43.59 

Other 6 15.39 

The need to completetreatment 4 10.26 

Total  39 100 
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Chapter IV 

Discussion and Conclusion 
Discussion:- 
It is of great importance to understand the importance of depigmentation therapy for special 

cases of vitiligo instead of keep going on with repigmentation therapy without progress.  

Assessing the prevalence of using depigmentation therapy among Libyan patients affected with 

vitiligo that is covering more than 50% of their BSA, could be the core of this study affected.  

Overall data of this therapy study was collected from different Libyan cities during July- 

September 2015.  

 

According to this study, females were more affected by vitiligo compared to males. Most of 

patients reported with the disease were within the age range 16-45 years, but still vitiligo was 

reported with a high percentage in children of 6-15 years old. This is in agreement with reports 

from othercountries.
[133] 

 

Genetics plays an important role with the disease which the study sample gives 34.95% of 

patients has a family history of vitiligo which is in agreement with the fact that the genetics one 

of the important reasons of vitiligo disease
.[10] 

 

Duration of the disease varied from months to ˃ 20 years with 6-10 years duration as the highest 

which is higher than that presented by a previous study conducted in Libya during 1985. 
[134] 

 

All patients were able to evaluate and describe their case as mild, moderate or severe, but most 

of patients believe that the treatment they are receiving can result in only slight improvement in 

their case. We are not sure if this is the case or may be the shortage in health care facilities in 

Libya is the main reason for this. This may be supported by the fact that in spite of the wide 

variety of treatment protocols used among study sample, more than quarter of patients were 

trying to find a solution by using alternative medicine. 

 

Classification of vitiligo according to distribution of the lesions is of practical importance usually 

for assessing the prognosis of the disease. Involvement of different regions of body showed 

variation in different patients and some difference between men and women. Even though the 

maximally involved areas in both sexes were upper and lower extremities and upper limbs. This 

is in agreement with previous studies in Libya.
[134]

 Also the minimally involved area in both 

sexes was the neck. Our study did not report mucous membranes, mainly oral and genital 

area,which used to be the least affected areas in previous studies. This may explain appearance 

of neck in this study as the least affected area. 

 

About 90% of patients are receiving a repigmentation therapy of vitiligo noting that almost 30% 

of study sample, their vitiligo covers more than 50% of total BSA. According to this study only 

two patients received depigmentation therapy and this actually was done outside Libya 

practically in one European country. 
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Among the 33% of patients who believe in depigmentation there were only 6.06% patients who 

experienced depigmentation therapy using20% monobenzone cream. Drug was delivered from 

United Kingdom, as it is not available in Arab countries in general and in Libya especially. 

Otherwise there was 93.93% of patients who believe in depigmentation but did not undergo 

depigmentation therapy for many reasons; 15.15% of patients confirmed the unavailability of 

such type of therapy in Libya, 30.30% of patients complained the high cost of the drug, 12.12% 

of patients said that they did not have a advice from their doctors, 18.18% of patients have 

vitiligo that covers less than 50% of total BSA, only 3.03% of patients admitted that they are 

worried about the success rate of depigmentation therapy and 15.15% of patients had other 

different reasons as for example they did not hear about it before or that such type of therapy 

needs a long time before it gives positive results. 

 

According to this study there was 67% of patients did not believe in depigmentation for many 

reasons; 7.69% of patients did not receive advice from their doctors, 12.82% of patients have 

vitiligo that cover less than 50% of total BSA, 10.26% of patients were worried about the success 

rate of depigmentation therapy, 10.26% of patients thinkthat they need to continue with 

repigmentation therapy, 15.39% of patients preferred to not tell the reason and nearly half of 

patients were scared of side effects of depigmentation therapy and they even started to list such 

side effects as for example: effect on hair, general appearance of patients following 

depimentation  …. etc.              

     

With 19.42% of patients admitted that doctors informed them that there is no treatment of 

vitiligo, in addition to the fact that loads of patients admitted that they have never been advised 

by their doctors or even informed about suitability of depigmentation to their case, adding to this 

many wrong information patients possess about side effects of monobenzone cream. For all of 

this we decided to get doctors opinion regarding depigmentation therapy 

especially.Questionnaire used for this purpose presented in chapter II of this thesis (Fig 3.3)    

 

All doctors(n=10) admitted that there is a treatment for vitiligo via repigmentation if lesions 

coverless than 50% of total BSA and if the cause of the disease is not genetic. All doctors also 

admitted that they believe in the benefit of depigmentation therapy if lesions cover more than 

50% of total BSA or if lesions are affecting badly both face and hands of patients with bad 

influence on the psychology of the patients. Even dermatologist would like to prescribe 

monobenzone 20% as depigmenting agent to their patients but unfortunately the drug is not 

prepared in any health facility in Libya. There have been some old trails to prepare hydroquinone 

20% cream, but unfortunately and for unknown reasons, activity of preparation was much less 

than expected and we could not find anylogic explanations for this. We believe that more clinical 

research evaluating vitiligo in Libya should be alone in the future to clarify loads of questions 

raised in this paper(Table 4.1). 

 

 

 

 

 

 

 

 



ISSN 2320-5407                                                                        International Journal of Advanced Research (2014) 
 

 

39 

Table 4.1: Doctors opinions about vitiligo treatment and depigmentation therapy 

 Yes % No % 

Do you believe that there is treatment for vitiligo 10 100 -- -- 

Do you believe in depigmentation as alternative treatment  10 100 -- -- 

Do you advice your patient for depigmentation 10 100 -- -- 

Do you believe that depigmentation should be used only when vitiligo is 

≥ 50% of total BSA ???? Why ≥ 50%? 

10 100 -- -- 

Have you tried with pharmacists in Benghazito make monobenzone 

available to your patient 

- - 10 10

0 

 

The overall results of this survey reflect a variation in opinion and practice for the management 

of vitiligo by dermatologists in Libya.  

 

Conclusion:- 
To the best of our knowledge, this is the first study in Libya that discussed depigmentation as a 

therapy for vitiligo and reported the patients' responses to such type of therapy. MBEH is 

presently the only depigmenting agent approved by the U.S. FDA for use in extensive vitiligo 

patients. This study revealed that an acceptable percentageof vitiligo patients in Libya believe in 

depigmentation therapy even though only few patients have been treated by depigmentation 

using20% monobenzone creamnoting that results were excellent and without any side 

effects.Many patients refused depigmentation as a therapy because they thoughtthatit produces 

loads of side effects, which may indicate poor patient education by the health care 

providers.MBEH is not available in Libya and in most if not all of the Arab countries. Libyan 

dermatologists agreed the importance of depigmentation therapy but none of them suggested any 

solution for the unavailability of MBEH 20% cream for their patients in Libya.   

 

Difficulties while doing this work:- 
o The bad security situation in Benghazi resulted in a reduced number of working clinics in the 

city and consequently this was reflected on the small number of patients included in the 

study. 

o Uncooperative doctors (dermatologists). 

 

Limitations of this study:- 
o Results of this study do not necessarily indicate the prevalence of the disease in Libya.  

o Limited number of patients included in the study. 
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