
 

 

“ESTIMATION OF SERUM TESTOSTERONE LEVELS 

IN WOMEN WITH ACNE VULGARIS” 

 

Submitted by 

DR. MOKANALAKSHMI RAMARAJ MAGUDAPATHY, 

MBBS 

POSTGRADUATE STUDENT 

DEPARTMENT OF DERMATOLOGY 

SRI DHARMASTHALA MANJUNATHESHWARA 

COLLEGE OF MEDICAL SCIENCES & HOSPITAL 

DHARWAD 

Dissertation Submitted to the  

 Shri Dharmasthala Manjunatheshwara University, Dharwad, Karnataka, 

   In partial fulfillment of the requirements for the award of degree of  

M.D  in 

 DERMATOLOGY, VENEROLOGY AND LEPROSY 

Under the Guidance of  

Dr. S. B. ATHANIKAR 

PROFESSOR 

 

DEPARTMENT OF DERMATOLOGY 

SDMCMSH, DHARWAD 

2019-2022 

Shri Dharmasthala Manjunatheshwara University, Dharwad, Karnataka, 



 

 

 

 
 

 



 

 

 



 

 

 

 



 

 

 

                    



 

 

 

 

 

 

 



 

ACKNOWLEDGEMENT 
 

I wish to express my sincere gratitude and respect to my beloved teacher 

and guide Dr.S.B.Athanikar .professor and H.O.D , Department of 

Dermatology ,SDMCS&H , for his invaluable guidance ,affection and 

constant encouragement in preparing this study . 

I am extremely grateful to Professor Dr Naveen K.N , H.O.D- 

Dermatology for his guidance in the successful completion of this 

dissertation. 

I would like to thank Professor Dr. Raghavendra S Tophakane , Dr 

Asha Panchagavi ,Dr Sweta  R Prabhu ,Dr .Pushpa  M , Dr Soumya 

Bhute  and Dr Sowmyashree for their continuous guidance and 

encouragement during my post graduate study. 

I would like to thank my colleagues and good friends Dr Madhusudhana 

M, and  Dr Gouthami N for their constant support and inspiration 

through the years .I would also like to thank my seniors , Dr Megha .R 

and Dr Nikita  J soans, Dr Vishwa Patel , Dr Umamaheswari , Dr 

Dhunraj Hemchand and my juniors Dr Prajna P Vernekar ,Dr Sahiti 

Reddy , Dr Saravanakumar.V for helping me complete this dissertation. 

 



 

 



 

TABLE OF CONTENTS 

 

SL. No TOPIC

S 

PAGE No. 

1 INTRODUCTION 18 

2 AIMS AND OBJECTIVES 20 

3 REVIEW OF LITERATURE 21 

4 MATERIAL AND METHODS 72 

5 RESULTS 76 

6 DISCUSSION 94 

7 CONCLUSION 99 

8 SUMMARY 100 

9 REFERENCES 104 

10 ANNEXURES  

 A. CONSENT FORM 125 

 

 

 

 

 

 

 B. PROFORMA 129 

 C. KEY TO MASTER CHART 132 

 D. MASTER CHART 134 

 



 

LIST OF TABLES 

Table No. Titles Page No. 

1 Age distribution of women with acne vulgaris 76 

2 
Socioeconomic status of women with acne vulgaris 

according to modified B.G. Prasad scale 
78 

3 
 

Occupation of women with acne vulgaris 
79 

4 
 

Site of acne vulgaris among women 
80 

5 
 

Number of site involvement among women of acne 

vulgaris 

81 

6 

 

Combination of sites among those with two site 

involvement 

82 

7 
 

Combination of sites among those with three site 

involvement 

83 

8 
 

Types of lesion among women with acne vulgaris 
84 



9 

 

Relevant medical history of women with acne 

vulgaris 

86 

10 

 

Distribution of women with acne vulgaris based on 

their Body Mass Index (BMI) 

 

87 

11 

 

Average summary of testosterone level among 

women with acne vulgaris 

88 

12 

 

Distribution of women with acne vulgaris based on 

their testosterone level 

89 

13 

 

Correlation between severity of acne grade 

(Indian system) with variables using 

Spearman correlation (N=100) 

 

90 

14 

 

Correlation between severity of acne grade (GAG 

score) with variables using Spearman correlation 

(N=100) 

91 

 

 



LIST OF FIGURES 

 

S.NO 

 

TITLE 

 

PAGE NUMBERS 

 

1 

 

Residence of women with acne vulgaris 

 

77 

 

2 

 

Duration of acne vulgaris among study 

participants 

 

80 

 

3 

 

Type of site among those with single site 

involvement 

 

82 

 

4 

 

Grading of acne vulgaris among study 

participants based on Indian scale  

 

84 

 

5 

 

Grading of acne vulgaris among study 

participants based on Global acne 

grading system (GAGS) 

 

85 



 

 

LIST OF ABBREVIATIONS USED 

BMI – Body mass index 

DHEAS – Dihydroepiandrosterone 

DHT – Dihydrotestosterone  

GAGS – Global acne grading system 

GH- Growth hormone 

NSAIDS – Non steroidal anti inflammatory drugs 

PCOD – Polycystic ovary disease 

SHBG – Sex hormone binding globulin 

USG – Ultrasonography 

 

 

 

 

 



 

 



ABSTRACT 

BACKGROUND: 

Acne vulgaris is a disease of the sebaceous follicles and has multiple pathogenic 

mechanisms . Pathogenesis involves hyperkeratinization and occlusion of the 

sebaceous follicles resulting from abnormal keratinization of the infundibular 

epithelium, sebaceous gland stimulation by androgens and infection of the 

pilosebaceous units by Propionibacterium acnes bacteria and the accompanying 

perifollicular inflammation. A definite factor needed for development of acne in 

patients is increased sebum production resulting from androgenic activity at the level 

of sebaceous gland. This increase in sebum production can also be caused by 

hypersensitivity of the sebaceous glands to a normal level of androgens. Serum 

testosterone level is a simple and cost effective lab test that gives us an idea of the 

disease status. If elevated levels are detected, specific anti-androgen treatment can be 

extremely successful in the treatment of the disease . The present study is performed 

to the estimate serum testosterone in women  with acne vulgaris and their correlation 

as there are no such studies done in this region. 

 

OBJECTIVES OF THE STUDY: 

 

 To study the estimation of serum testosterone in women with acne vulgaris. 

 To study the co-relation between serum testosterone with grades of acne 

vulgaris. 

 

MATERIALS AND METHODS: 

 

SOURCE OF DATA:  

Study subjects:  The study population consists of female patients diagnosed with 

acne vulgaris at SDM College of Medical Sciences and Hospital, Dharwad. 

 

METHOD: 



 Sampling procedure: All  female patients diagnosed  with acne vulgaris and 

without PCOD and satisfying the inclusion and exclusion criteria will be 

included in the study 

 Data collection: 

1. Female patients attending the outpatient departments of Dermatology at 

SDMCMSH diagnosed with Acne vulgaris will be enrolled for the study. A 

predesigned proforma will be used for all cases. After obtaining an informed 

written consent, detailed history will be taken and clinical examination of all 

patients will be done along with review of medical documents for primary 

diagnosis, investigations and medication history. 

2. Female patients will be examined clinically to look for the evidence of PCOD 

manifesting in skin and its appendages, such patients will be excluded from 

study.  

3. In all the female patients serum total testosterone will be done. Specific 

investigations such as SHBG and USG Abdomen will be done only wherever 

clinically indicated. 

 Study analysis:  Data will be analyzed by Descriptive statistical studies. 

RESULTS: 

Acne grading and testosterone level had a positive correlation of 0.273 and the 

correlation was statisitically significant with a p value of of 0.006. However, the 

correlation between acne grading and BMI was found to be 0.158 and p value of 

0.117. Hence, the correlation between acne grading and BMI was not statisitically 

significant. The correlation coefficient for acne grading versus age was 0.435 and 

statistically significant with a p value of 0.000. The correlation between acne grading 

and duration of acne had a negative correlation coefficient of -0.279 with a p value of 



0.005. Hence, the correlation was statistically significant. The correlation coefficient 

between acne grading and number of lesions was 0.488 with a p value of 0.000 and 

the correlation was statistically significant. 

CONCLUSION: 

Frequency and Severity of acne vulgaris has positive correlation with the early age of 

onset,  high body mass index (BMI)  and the strong correlation with familial history 

of acne vulgaris.Acne vulgaris is most common among young females, in whom the 

hormonal variation will be more. The severity, distribution of lesions at different sites 

and age of onset has positive association with the serum testosterone level, which is 

also explained by many other clinical studies.Hence, the thorough hormonal 

investigation should be advice among all the females diagnosed with acne vulgaris in 

order to provide better management to attain the best results. 

KEYWORDS:  Acne vulgaris , serum testosterone  

 

 

 

 

 

 

 

 

 

 

 



 “ESTIMATION OF SERUM TESTOSTERONE 

LEVELS IN   WOMEN WITH ACNE VULGARIS” 

INTRODUCTION 

 

Chronic inflammatory skin condition involoving pilosebaceous unit characterized 

by appearance of comedones, erythematous papules and pustules, less frequently 

nodules or pseudocysts. It can be accompanied by scarring in some circumstances. 

The problem normally begins in adolescence and usually goes away by the mid-

twenties. Acne appears earlier in females than in boys, possibly due to the onset of 

puberty earlier in females. The number of patients with mature acne is on the rise, 

according to doctors. This could be due to a group of mature acne sufferers who are 

more demanding and articulate. 

The aetiology of acne vulgaris is multifaceted, and the severity of the condition is 

determined by the sum of the factors operating on vulnerable individuals. Acne can 

be exacerbated by hereditary and environmental factors such as food, menstruation, 

emotional stress, and cosmetics. 

Elevated sebum production, aberrant microbial flora, cornification of the 

pilosebaceous duct, inflammation, and increased androgen levels are all important 

components in the aetiology. 

Acne is a polymorphic disease that mostly affects the face, but also affects the back 

and chest to a lesser extent.  Comedones are non-inflammatory lesions, which are  

either whiteheads or blackheads. Papulopustular and nodular lesions are examples of 

inflammatory lesions that might be superficial or deep. 



Androgens can cause hypertrophy and overstimulation of the sebaceous glands in 

acne sufferers, resulting in excessive sebum production and a sluggish exfoliation 

process 

Keeping this in view, the current study was done to determine the effect of 

testosterone on acne and estimation of serum testosterone in women with acne vulgaris as 

there are no such studies done in this region. 

 

 

 

 

 

 

 

 

 

 

 

 



AIMS & OBJECTIVES: 

 

• To study the estimation of serum testosterone in women with acne vulgaris. 

• To study the co-relation between serum testosterone with grades of acne vulgaris. 

 

 

 

 

 

 

 

 

 

 

 

 



REVIEW OF LITERATURE 

 Emperor Justinian's physician, Aetius Amidenus, coined the name "acne" in the sixth 

century AD.
6
 

The Greeks noticed the appearance of acne around puberty 2500 years ago 

when they coined the term 'Ionthos,' which means the first development of 

secondary sexual hair
7. 

Riolanus was the first to notice a link between acne and menstrual 

irregularities. Acne, according to Hebra, is commonly associated with 

irregular menstruation and menstruation becomes normal after this function 

returns to normal
7 

 

DEFINITION 

 

Acne vulgaris is the common dermatological condition with characteristic 

polymorphic lesions, clinically presenting as blackheads, whiteheads, papules, 

pustules, nodules, cysts, and scars over the seborrheic areas, that is the face, 

forehead, and back
1
. 

Acne vulgaris is a chronic cutaneous condition characterised by non-inflammatory 

and/or inflammatory lesions in the sebaceous follicles. Acneiform eruptions are 

similar to acne vulgaris in appearance, however the pathophysiology, and therapy but 

differ slightly in clinical findings, pathogenesis, as well as the treatment
2
. 

Acne is described as the pilosebaceous unit inflammatory disease; that lasts for a 

long time. It is characterised by polymorphic lesions, less commonly  nodules or 



pseudocysts and in some cases comedones, including erythematous papules and 

pustules. 

Acne vulgaris is a self-limiting disease that affects the sebaceous follicles and is 

more common in adolescence. It is an entity  involving  the pilosebaceous unit, 

despite the fact that it is traditionally classed as a sebaceous gland condition
4
. 

 

 

EPIDEMIOLOGY 

 

 

INCIDENCE AND PREVALENCE : 

 

Acne is sufficiently common that it often has been termed physiologic
4
. 

 

Acne affects 95 percent of 16-year-old boys and 83 percent of 16-year-old girls
3
. 

Females are most affected between the ages of 14 and 17, with 40% of them affected, 

while males are most affected between the ages of 16 and 19, with 35% affected
1
. 

Grade1 acne charactersied by comedonal type was more common in 12 year olds- that is 

fifty four percentage, while Grade 2 type consisting of papular lesions were more 

common in 16 year olds. Nodular acne appeared later in life, affecting twelve percentage 

of 16 to 20-year-olds. Acne affects more than sixty percent of adults in their early 

twenties
9
. 

In 16-18 year olds, the prevalence of facial acne varies from 81 to 95 percent in boys and 

79 to 82 percent in girls
10

. 



In a recent community prevalence study, Goulden et al discovered that clinical facial 

acne affects 16 percent of females and 6% of males age ranging between 25 upto 34 

years. Inbetween 35 and 44 years age group, the prevalence does not considerably 

decrease, but after 45 years of age, only 2% of women and 1% of men are affected
11

. 

 

AGE OF ONSET : 

 

Mild forms of acne are common during birth, owing to follicular stimulation by adrenal 

androgen, and mild occurrences can last throughout the neonatal period
4
. 

Acne does not become a common problem until puberty. Acne is a common early 

symptom of puberty. Acne can appear more than a year before a female reaches 

menarche. The highest number of instances are reported in middle to late adolescence, 

after which the incidence decreases
4
. Acne commonly appears in females between the 

ages of 12 and 13, and in boys between the ages of 13 and 14. 

Acne generally appears early in females compared to the male counterparts owing to the 

earlier occurence of puberty. Comedonal acne are identified as precursor to pubertal 

development and usually comedones precede inflammatory lesions by atleast two to three 

years 

Acne patients in their late teens and early twenties are becoming more prevalent. It's 

unclear if this reflects an actual increase or merely heightened awareness of the 

issue
13

. 

The majority of people with post-adolescent acne are girls with mild to moderate 

acne. Two main clinical groups was inclusive of patients with late-onset acne and 

those with chronic acne
13

 



Acne persists in 7 percentage of people throughout their third and fourth decades
11

. 

Eight percent of people experienced acne that started after they turned 25 years 

old
14

. 

 

RACIAL AND ETHNIC VARIATION : 

 

Although acne affects people of all races and ethnicities, it manifests differently in 

each group
15

. 

Caucasians are more likely than black persons to have severe acne, and both have 

more severe acne than Japanese. Other androgen-mediated cutaneous features 

suggest racial differences in skin androgen effect
12

. 

Blacks mature at a faster rate than whites. Early pubertal acne was much more 

severe in black boys than in white boys, while white boys had more inflammatory 

lesions later on
16

. 

Most common acne manifestation in African Americans (70.7%) and Hispanics 

(74.5%) were papules , with similar presentations in Asians and other races
17

. 

Acne with nodulocystic variation is less common in African-Americans than in 

whites. Acne inflammation is more common in whites than in blacks
18

.  

This was assumed to be because blacks' follicles were less prone to rupture and 

induce an inflammatory reaction since their pilosebaceous unit's follicular 

epithelium was thicker
15

. 

Despite the fact that nodulo-cystic acne is uncommon in the Afro-American 

community, cystic variety of lesions affect 10.5 percentage of the Asian population, 



18 percentage of Afro-Americans population, and 25.5 percentage the Hispanic 

community
17

. 

 

URBAN OR RURAL BACKGROUND : 

Acne showed more prevalence in the urban boys than in rural boys. Increase in the 

exposure to industries-related pollution could be a major factor
19

. 

 

GENETIC FACTORS : 

Acne do not follow the Mendelian rules, however it is implicated that  if both parents had 

severe- i.e- grade 4 acne as teenagers, their children are more prone to have clinical acne 

when they reach puberty
12

. 

Acne susceptibility is influenced by genetic factors. In 45 percent of cases, the affected 

children with the diagnosis of acne vulgaris had one or both parents with acne
3
. 

The importance of obtaining the history of active disease with or without post acne 

persistent scarring in first degree relatives
20 

can reveal hereditary predisposition. 

Genetic influence can also be considered by the similarity that is seen in monozygotic 

twins- i.e-the extent, severity of acne and rate of sebum excretion are the important 

factors. The amount of comedones in identical twins is likewise similar, implying a 

genetic influence in comedone formation
21

. 

When it came to twins with acne, 98 percent of monozygotic twin were impacted, which 

contrasted with just 46% of dizygotic twin pairs
22

. In early adulthood, hereditary 

influences might assume a part in the conversion of follicles prone to acne to change into 

follicles that resist acne formation
23

. 



The lower frequency of acne in atopic patients is due to genetically predisposition, but it 

could also be implicated because of  eczema patients' underlying  minimal sebum 

excretion
24

. 

An aberrant XYY chromosomal pattern has been associated to severe inflammatory acne 

of the conglobate type. Androgen levels and secretion are similar to those seen in patients 

with XY - conglobate acne
12

. 

 

PATHOGENESIS 

Acne is a complicated disease with multiple pathophysiology and wide severity 

ranges
25

. Although the root cause is unclear, there are a number of elements that 

contribute to the pathogenesis of acne
4
,  

In the pathogenesis of acne four major factors are involved
3
 : 

 

1. Increase in the production of sebum 

 

2. Abnormal microbial  flora  

 

3. Pilo-sebaceous duct cornification 

 

4. The production of inflammatory mediators. 

 

 

 

 



1. INCREASE IN PRODUCTION OF SEBUM: 

 

Between the 13
th

 - 15
th

 weeks of pregnancy, sebaceous glands emerge as follicle 

outpouches. Adrenal and testicular androgens boost them during childhood. They 

involute
26

 after 6 to 12 months. 

There is a rise in adrenal androgens, particularly dehydroepiandrostenedione (DHEA), at 

the age of 7-8 years, which leads to an increase in sebum secretion. Thereby causing an 

increase in the adrenal  and gonadal androgen stimulation on the sebaceous gland in the 

early pubertal years. Even in persons who do not have acne
27

, there is an increase in skin 

greasiness (seborrhoea). 

Endocrine system regulates sebaceous gland. From adolescence onwards, regardless 

of whether or not acne is present, there is a progressive increase in sebum excretion in 

both the genders, peaking at the ages ranging from 16-20 years. After then, the level 

remains steady until it begins to decline gradually in women around the age of 40 and 

in men around the age of 50. The sebum excretion rate is higher in men than 

women
27

. 

Patients with acne , both male and female, secrete more sebum than the average of 

normal subjects
28

. 

Factors influencing acne occurrence - 

1. Rate of sebum excretion 

2. Composition of the surface lipid 

3. Resistance of sebum outflow
30

. 

 



The sebum excretion rate is due to the genetic determinants. Non-identical twins had 

different excretion rates than identical twins
20

. 

The severity of acne is usually proportional to the pace at which sebum is excreted
30

. 

Furthermore, persons with seborrhoea and acne had a larger number of sebaceous lobules 

per gland, according to research
12

. 

Acne does not appear on all vulnerable sites at the same time, which is consistent of the 

discovery that rate of excretion differs from follicle - to -follicle. Individual follicular 

sebum excretion is markedly heterogeneous in acne patients. This shows that some 

follicles are more susceptible to acne
3
. 

Bacteria, particularly Propionibacterium acnes, hydrolyze FFA from the 

triglycerides as sebum goes up to the duct. The involvement of each lipid 

component in the development of acne is unknown, however causes ductal 

hyperkeratinisation or can be required for bacterial growth
3
. 

Patients with acne have a comparatively high level of substance squalene and wax 

and a lower level of free fatty acids, according to skin surface lipid sampling
32

. 

Squalene, namely its oxide, has been linked to the development of comedogenecity.  

Linoleic acid levels in epidermal and comedonal lipid levels are much lower, which 

may be related to ductal hypercornification
3
. After sebum synthesis begins, 

however, no further circulating lipids are allowed. As a result, the higher the 

dilution of the initial linoleate, the more sebum produced per cell. Low linoleate 

levels in acne patients' follicles contribute to corneocyte impaction, which leads to 

the production of comedones, as well as making the follicular wall more porous to 

pro-inflammatory elements. However, this idea is controversial because, despite the 



presence of continuous seborrhoea in the third and fourth decades, acne is reducing 

at the same time
33

. 

 

HORMONES AND ACNE : 

(a) Androgens and sebum production : 

 

Androgenic sex hormones from the gonadal or adrenal glands are primarily 

responsible for sebaceous activity
34

. 

DHEAS, an adrenal precursor hormone, can also be used to create androgens locally 

in the sebaceous gland. Testosterone and dihydrotestosterone are the two main 

hormones that act on androgen receptor (DHT). They circulate at a higher level in 

the blood stream except for the cortisol hormone. 

 



 

Dihydrotestosterone is synthesised from testosterone in tissues such as the skin by 

the action of 5 alpha reductase enzyme. There are two different types of 5 

alpha reductase
37

. 

The type-1 alpha-reductase is active in the sebaceous gland and keratinocytes that 

arises from the pilosebaceous follicle's infra-infundibular region
38,39

. 

The type-2 alpha-reductase- active in the prostate gland, however medicines like 

finasteride
35

 may block it.  

The end-organ hyperresponsiveness explanation for acne
39

 is supported by regional 

changes in type 1 5-reductase activity in isolated sebaceous glands. 

The activity of type 1 isoenzyme in an acne-prone individual’s sebaceous glands over 

face, is higher in non-acne-prone skin than in sebaceous glands.  

The combined effect of these two enzymes results in the higher generation of 

powerful androgens like testosterone &  DHT at the sebaceous glands of the face
35

. 

The essential role for androgens in stimulating sebum production has been 

established on the basis of following evidence
35

: 

1) The onset of early acne in the pre-pubertal stage has been found to have link to 

increased serum levels of DHEAS, a testosterone precursor.  

2) Acne is commonly linked to hyperplasia or carcinomas (of the ovary or adrenal) 

that produce excessive androgens. 

3) Systemic testosterone and DHEA treatment promotes sebaceous gland growth and 

production. 

4) Severe acne is frequently linked to an increase in serum androgen levels.  



Cibula et al. were unable to determined a link of androgen hormone production and the 

severity of acne in the women aged above 17. However increased testosterone production 

plays a role in acne development, it has very mininal effect on the disease severity
41

. 

                          There is a disruption of testosterone hormonal balance in 50-75 percent 

of female acne individuals. But still it does not prove that it is a major factor, and at least 

25 percent of all cases could not be solved
3
. 

It was determined that there was no correlation between acne severity, hirsutism or 

the menstrual irregularity has been found
42

. 

                     It is not the scenario as  acne should present with equal frequency on 

face , back and chest if acne formation was only based on systemic hormone 

levels
3
. 

Acne individuals, on the whole, aren't endocrine misfits
3
. Walton et al, on the other hand, 

discovered a substantial positive link between the severity of acne, the no. of 

inflammatory lesions, and circulating Dihydroepiandrosterone and Free testosterone 

levels, with a negative correlation of SHBG levels. In all the study patients the levels of 

DHEAS and SHBG were within the normal limits
43

. As a result, the study was not 

conclusive of the role of androgens in acne severity. 

 

b) The relationship of Estrogen on sebum production : 

The role of estrogens in sebum production modulation is poorly understood. Sebum 

production will be reduced by any oestrogen given systemically in appropriate 

doses, but higher doses are required to suppress sebum production than to suppress 

ovulation
35

. 



Estradiol is the most active oestrogen, and it is made from testosterone by the 

aromatase enzyme. By using the 17-HSD enzyme, estradiol can be transformed to 

estrone, a less powerful oestrogen. The skin contains both aromatase and 17-HSD
44

. 

 

 

Estrogen acts by following mechanisms 

a) Inhibit  theproduction  of   androgensby gonadaltissue through a negative 

feedback loop on pituitary gonadotropinrelease. 

b) Regulate the genetic mediators that contrarily impact sebaceous apparatus 

development or production of lipid
35

. 

c) Influence of GH over formation of acne vulgaris: 

The pituitary gland produces growth hormone. It stimulates formation of insulin-

like growth factors (IGFs), originally known as somatomedins, in the liver and 

peripheral tissues. 

• Acne is most common in teens when growth hormone is released at its peak and 

the blood levels of IGF-1 are at the maximum. 

• IGF-1 can be produced locally at the cutaneous region ,causing sebaceous gland 

growth by interacting with receptors on the gland. 

• GH - excess conditions-i.e- acromegaly,is associated with increased sebum 

production and the occurrence of acne
35

. 

 

 

 



DUCT HYPERCORNIFICATION: 

In acne, the causative mechanism is the change in the pattern of keratinization within 

the follicle
45

,the aberrant keratinization, is one of the early steps in the cascade, 

resulting in the obstruction of the sebaceous follicle with the surrounding follicular 

cells
46

. 

Main pathologic event is sebaceous follicle blockage, which causes microcomedone 

formation, which are the precursors to all acne lesions
25

. The frequency and 

follicular cast size, is the suggested indicators of comedogenesis
47

, have a substantial 

relationship with the severity of acne. 

 

There exists several lamellar granules and scanty keratohyaline granules on an 

ultrastructural level
4
. 

The lowest region of the follicular infundibulum shows the first signs of comedonal 

development. The keratinous material becomes denser, lamellar granules become 

fewer, keratohyaline granules become more abundant, and few cells may contain 

amorphous material- i.e- lipid formed during the keratinization process
4
. 

Corneocytes accumulate in the pilosebaceous duct
53

, causing comedogenesis. This 

could be attributed to ductal keratinocyte hyperproliferation, insufficient ductal 

corneocyte separation, or a combination of both factors
48

.   

This highlights the importance of topical therapy for any acne-prone skin that 

exhibits early signs of microcomedo formation
25

. 

The presence of keratins is another sign of ductal 

hyperproliferation.Hyperproliferative keratin markers - six and sixteen in 

microcomedones and comedones respectively
50

.The lipid content in sebaceous 



glands, androgen hormones , the local cytokine release, and bacteria
3
 have all been 

proposed in the generation of hyperproliferation. 

i) Sebaceous lipids :When polar lipids from comedones are examined, just 6% 

of the esterified fatty acids in the acylceramides are linoleate, compared to 45 percent 

in normal human epidermis
51

. Linoleic acid levels in acne patients' sebum drop and 

then return to normal as the acne clears up after therapy with Isotretinoin and anti -

androgens
52

. 

Another mechanism explaining hypercornification of the duct is the increased sebum 

outflow in acne prone patient’s follicles which causes a vitamin A deficiency locally at 

the duct
33

. 

 

The androgen hormone: 

The hormone- Androgen is said to regularizethe sebaceous gland growth and 

secretion of sebum and is also responsible for the mechanism of  

acne'shyperkeratinisation of the ductal follicle
4
. 

 

EVIDENCES TO PROVE THE HYPOTHESIS ARE-: 

• The androgen receptors are found in infra-infundibular region of follicles' outer 

root sheath
54

. 

• Antiandrogen therapy reduces the production of follicular casts  in patients
55

. 

• Follicles have been found to have all of the main enzymes involved in androgen 

metabolism
56

. 

Production o f  l o c a l  c y t o k i n e :  



The cytokine produced by ductal keratinocytes is more prone to play a role.It was 

discovered that adding IL-1 ( Interleukin-1) to the infra-infundibular portion caused 

hyperkeratinization as seen in comedones; and this effect can be nullified by adding 

an IL1 receptor antagonist
57

. 

 

Bacteria:Usually uninvolved in the trigger for formation of c o m e d o n e . 

 

Electron microscopic examination of the grade -1, early non-inflammed lesions 

obtained from  adolescent age group individuals have isolated few to none 

bacteria
58

. 

Histopathological and culture studies from grade-1, early non-inflammed lesions have 

was suggestive that 30 percent of the acne lesions were without bacteria proving that 

bacterial organisms are unrequired for the cornification initiation
3
. 

      

 

Increase in the adhesivenessof  the ductal corneocytes : 

The phenomena cannot be explained by direct - evidence. Although histological data 

is suggestive that corneocytes accumulation can be attributed to the increase in basal 

corneocyte synthesis or a failure in the ejection of corneocytes from the duct. 

According to the limited evidence available, ductal desmosomes do not have a main 

abnormality
59

. 

 



Resolution of comedones: Many whiteheads dissolve naturally without therapy after 

approximately 8 days
33

, according to time studies examining this phenomena. 

Normal pilosebaceous follicles and comedones exhibit cyclical growth, just as hair 

follicles, according to markers for cell cycling and  proliferation of keratinocytes
60

. 

                                An organised acellular tubular conduit—the sebolemmal sheath—

which is produced by sebaceous duct cells is responsible for excretion of products from 

the sebaceous gland according to a new notion of comedogenesis. Comedogenesis
61

 may 

be aided by the rupture of this sheath. Comedogenesis
61

 may be aided by the rupture of 

this sheath. 

 

ACNE AND MICROBIAL FLORA: 

Acne isn't contagious. Three primary organisms identified from the surface of the 

skin and ducts of acne patients are Propionibacterium acnes, Staphylococcus 

epidermidis, and Malassezia furfur
62

. The cutaneous flora of the face is dominated by 

P.acnes and P.granulosum, with P.avidum being more frequent in damp areas. These 

organisms are found in the depths of sebaceous follicles, according to electron 

microscopic studies
63

.There are only few P.acnes in skin flora of infants and young 

children. Colonization starts around late childhood, when the sebum secretion 

increases
2
.  



Association of P.acnes with comedogenesis : 

P.acnes can worsen the acne condition once the follicular keratinization is initiated, 

however is not attributed to the initiation of follicular keratinization
63

. P.acnes-

induced IL-1 causes follicular corneocytes to desquamate abnormally
57

. 

 

P.acnes and inflammation : 

The generation of cytokines and other pro-inflammatory chemicals is linked to 

P.acnes proliferation in the microcomedo's microenvironment
64

. 

For polymorphonuclear leucocytes and lymphocytes, P.acnes generates 

chemoattractant molecules. The peptidoglycan in the cell wall of P.acnes induces 

the secretion of IL -1, Tumor necrosis factor- alpha &IL-8. P.acnes has the ability to 

activate complement and produce the chemoattractant C5a, as well as induce 

granuloma formation
63

. In view of anti-P.acnes antibodies, autophagy of P.acnes by 

the neutrophils causes the release of  the hydrolases, which hydrolyze FFA from 

triglycerides
65

. 

 FFA theory - Proposed that the inflammation was caused by the release of lipids 

excreted from comedone into dermis, and that removing free fatty acids reduced the 

inflammatory capacity of sebum
66

. 

95 percent of free fatty acids are synthesised by P.acnes hydrolyzing sebaceous 

gland triglycerides, and this liberation of free fatty acids irritates the follicular 

epithelium enough to cause it to break down. 

 

 



INFLAMMATORY CASCADE: 

 

Adaptive immunity and cell-mediated immunity both are found to be responsible in 

the inflammatory response in acne. Within and around inflammatory acne lesions, 

immunoglobulins G, M, and A, as well as C3, are detected. Both complement 

pathways are activated by P.acnes
2
. The production of C5a draws neutrophils. 

Agglutinins to P.acnes titres are higher in patients with severe acne than in persons 

without acne. Anti-P.acnes IgG antibodies are most likely to blame for the 

development of acne
69

. 

The entry of active inflammatory mediators into duct wall through dermis, causes 

early inflammation. P.acnes are prone to manufacture a variety of enzymes in vitro.
3
 

Interleukins (IL1 and IL1ß) and TNF are produced by ductal corneocytes and may play a 

role in inflammation
70

. The earliest inflammatory cells to appear in papules are the 

Helper-T cells
71

. 

The cell-wall of P.acnes , a potent chemoattractant for PMN leucocytes and moncytes. In 

the case of moderate to severe inflammation- the channel is disrupted, leading to the 

development of a giant cell foreign body reaction(macrophage)
3
. 

Intradermal test performed using - heat killed suspension of P.acnes produced a higher 

inflammatory reaction after 48 hours in participants with severe acne than in other 

subjects
72

. 

It has been proposed that the sebolemmal sheath aggreagated the impacted sebum and 

forms a solid 'calculi,' which then leads to the damage of  the duct wall and causes 

inflammation
73

. 



Severe acne is less common in females , as females have a better defence mechanism 

against P.acnes than males as suggested by studies. 

 

FACTORS INFLUENCING - ACNE : 

 

Diet: 

 

The connection between diet and acne has long been debated. For nearly half a 

century, the claimed links between food and acne were debunked as a fiction. 

Dietary components, notably sweets, chocolate, and fat, are usually viewed as acne 

aggravators, according to recent studies
3
. The authors of Adebamowo et al's study 

discovered that acne was linked to the amount of milk consumed, particularly 

skimmed milk. 

This could be attributed to higher levels of IGF-1 or hormonal mediators like 

androstenedione and dehydroepiandrosterone sulphate, which stimulate the 

pilosebaceus unit. Acne was found to be aggravated by foods with a high glycemic 

load (HGL), such as cereals, chips, cookies, and bread
74

 

 

Pre-menstrual flare: 

Around 70% of female gender experience a flare 2-7 days before their period
7
. Both 

progesterone and oestrogen hormones anti-inflammatory and pro-inflammatory 

properties
3
. Progestrone has been blamed for fluctuating sebum levels in women's 

menstrual cycles, resulting in premenstrual flare
5. 

Between days 16 and 20 of 

menstrual cycle the opening of the pilosebaceous duct was found to be the smallest. 



This could limit sebum flow and hence increase the chance of inflammatory 

mediators concentrating in the duct lumen, triggering a premenstrual acne flare
12

. 

                  Stoll et al. discovered that women over the age of 33 had a higher rate of 

premenstrual flares than women under the age of 33 years
76

. 

 

Sweating: 

If patient lives or work in hot , humid area , sweating causes up to 15% to experience 

a worsening of their acne. The cause could be due to a lack of hydration in the 

ducts
3,29

. 

 

UV radiation: 

Tanning of the skin creates a disguise that improves acne symptoms subjectively
12

. 

Psoralen and UV-A (PUVA) has been noted to cause acne lesions
3
. 

UVB dosages that are erythematous or suberythematous can cause scaling of the 

interfollicular epidermis and may aid desquamate corneocytes around the 

acroinfundibulum. UVA, on the other hand, can convert squalene to squalene 

peroxide, which may promote comedogenesis rather than inhibit it
12

. 

Porphyrins are produced by P.acnes. Wavelengths between 400 and 450 nm have been 

proven to activate porphyrins in bacteria and aid in the destruction of P.acnes in acne 

follicles.Acne has been proven to respond to visible light in the red and blue light 

spectrums. It has been suggested that red light has antibacterial properties. 

Currently, photodynamic treatments are being researched
12

. 

 



Weather: 

When people are exposed to tropical and subtropical conditions, their acne can get a 

lot worse. Acne is frequently precipitated by vacations in humid environments, 

adding to the clinical image of 'acne mallorca.' The enhanced poral occlusive impact 

of skin hydration12 could be the cause of acne in humid environments.  

 

Psychosocial effects of acne: 

Stress is unlikely to cause acne lesions to appear for the first time. Acne, on the other 

hand, causes stress, and plucking at the spots will worsen the condition
3
. 

Exacerbation of acne can occur as a result of emotional stress in those who are 

predisposed
7
. 

In vitro, corticotrophin releasing hormone stimulates sebaceous lipid production, while 

ACTH elicits adrenal dehydroepiandrosterone to control skin inflammation. 

 

According to three studies , acne patients may also have associated  

1) Shameful feeling (70%),  

2) feeling of embarassment , anxiousness(63%),  

3) low confidence (67%) and  

4) poor social activity (63%)  

because of their condition (57 percent ). 

Depression, suicidal ideation, and body dysmorphic disorder are also common 

among patients. 



Occupation: 

In some occupations, such as catering, increased hydration of the stratum corneum 

can cause acne. Patients who are exposed to oil will almost certainly develop 

acneiform oil-folliculitis, especially over the trunks and limbs
3
. 

 

Medications: 

Acne will be exacerbated by medications that have an androgenic impact, either 

directly or indirectly. Some progestins, testosterone, and anabolic steroids are 

among them. Steroids, both systemic and topical, can cause genuine acne lesions, 

sometimes known as'steroid acne.' Acne may be worsened by progesterones with 

androgenic activity
2
. 

Non-hormonal medicines can cause or worsen acne. azathioprine, cyanocobalamin, 

dactinomycin, dantrolene sodium, disulfiram, gold, halides, halogenated 

hydrocarbons, hydantoin, isoniazid, lithium, maprotiline, quinidine, quinine, 

rifampicin, tetracycline, thiouracil, thiourea, and vitamin D2 are some of them. 

 

Cosmetics: 

Some cosmetics, moisturizers and sunscreens may cause papular and pustular acne 

lesions after 1 to 2  weeksof  use, other agents may graduallycauseformationof 

comedonesand such substancesare referred to as comedogenic or more recently 

asacnegenic
2
. 

 

 

 



Smoking: 

According to studies, cigarette smoke contains significant levels of arachidonic acid 

and polycyclic aromatic hydrocarbons, both of which trigger an inflammatory 

pathway involving phospholipase A2.
 3

 

 

  

BACTERIOLOGY OF ACNE : 

 

Microbial colonization of normal skin: 

Human skin is home to a variety of microorganisms. P.acnes is detected in over 100 

percent of individuals, making it the most common commensal. The PSF is the 

organism's natural habitat, eventhough the organism is isolated from surface of the 

skin. The other co-existing organisms are, Malassezia (previously known as 

Pityrosporum), and Gram-positive, coagulase-negative cocci, such as staphylococcal 

species and the micrococci
80

 

 

        MICROBIOLOGICAL ASPECTS  OF THE ACNE LESIONS : 

 

Comedones : 

 

Ganor et al. investigated the micro-oraganisms from senile comedone and acne 

comedones, concluding that propionibacteria and staphylococci in sixty five percent and 

fifty one percent of the acne comedones , respectively.
80 



Following that, Marples et al evaluated the bacterial flora in 15 individuals with acne and 

was able to isolate Cultibacterium acnes in 92 percent of the specimen in a trial to 

measure the microbial population of each seperate comedones. Aerobes (mostly CONS) 

were also found in 85 percent of the lesions
80 

 

Pustules : 

On the surface and in the pilosebaceous ducts, C. acnes frequently outnumbers 

micrococcaceae in acne pustules. 109 pustules were sampled by Marples and Izumi 

(1970). C. acnes was identified in eighty cases, cocci in sixty five cases (most commonly 

Staphylococcus epidermidis), and gram--negative rods in eleven cases. Pityrosporum 

ovale was not studied since thirteen cultures were sterile
 80

 

P.acne and micrococcaceae have a symbiotic relationship, according to Holland et al 

(1974), proposing that the gram positive cocci - micrococcaceae species can also have a 

role in the pathogenesis of acne lesions 
80

 

Staphylococcus aureus, staphylococcus epidermidis, and micrococcus species were found 

in 41%, 53%, and 45 percent of the individuals respectively in aerobic culture of acne 

lesions
 

Cysts :  

In their study of microorganisms in acne cysts, these researchers found that C. acnes 

was identified in only thirty two percent of samples, but gram positive cocci -

micrococcaceae were isolated in ninety percent. Further the above findings 

supporting the hypothesis of  inflammatory mechanisms - cellular and humoral 

defence mechanisms.
82

 

 



CLINICAL FEATURES 

        Acne associated symptoms : 

It is usually the change in physical appearance that brings the patient to the 

physician, but in a few patients there are complaints of pain and itching. Although 

itching is uncommon, it may occur, particularly in the early and successful phases of 

treatment, which releases histamine- like compounds from Propionibacterium 

acnes, that have been killed as a consequence of therapy. Low grade pain is also 

unusual but a major feature of patients who have nodules and sinus tracts, especially 

on trunk.Inflammatory acne and acne scarring cause psychosocial problems like loss 

of self -esteem,  loss of confidence, anxiety and depression. One study has shown 

acne to be associated with suicida lideation in upto5% of acne outpatients
12

. 

 

Acne is a heterogenous disease that is known to most commonly affect face (99%) ,  

the back (60%) and also the chest (15%)
7
. It primarily affects the face in young 

adult males , but it also affects the back in older males
86

. 

Lesions on the trunk are more common near the midline
4
. Despite their abundance 

of sebaceous glands, the groin and pubic region are normally unaffected. This could 

be because acne lesions are most commonly found in sebaceous glands associated 

with vellus hair. Those with terminal hair have a broad pilary canal that does not 

become clogged. Seborrhoea oleosa (oily skin) is usually present, and seborrhoeic 

dermatitis can be seen in severe cases
5
. 

There are basically 3 types of lesions
12

. 

 

 

 



1) Non-inflammed lesion 

 

2) Inflammed lesion 

 

3) Scarred lesion 

 

1) Non-Inflammatory Lesions: 

 

In younger patients
87

, non-inflammatory lesions -comedones are more 

frequent.Grade -1 early acne is most commonly comedone lesions, involving the 

mid-face region followed by involvement of the forehead, cheeks, and the neck tend 

to cluster later
2
. 

 

 

Types of comedones : 

 

1) Micro-comedones : Diagnosis of  micro-comedones are based on 

histological evaluation. In 28 percent of cases,  Biopsy sections of the skin that are 

commonly seen in an acne prone person with comic acne show histological signs of 

micro-comedones. This justifies the need to use topical therapies to acne-prone areas 

as well as visible lesions in order to avoid the clinical advancement of 

microcomedones
48

. 

2) Open comedones (black heads): Presents as mildly elevated lesion with a 

central plug which is a dark-colored keratin and lipid
4 

follicular impaction. The 

oxidation of melanin
12

 is likely to blame for the black colour of blackheads. 



3) Closed comedones (white heads) :They appear as small, whitish, 

somewhat raised papules with no clinically apparent orifice
4
. These are significantly 

more common than blackheads when properly studied, and are typically 0.5- 3mm 

in diameter. However, the majority are 1mm or less
12

. By a factor of four, they 

outnumber open comedones. They are important clinically because they are 

probable precursors to big inflammatory lesions. 

4) Missed comedones :Stretching the skin will reveal comedones that would 

otherwise go undetected in roughly 20% of patients, preventing inappropriate topical 

therapy
48

. 

 

5) Macrocomedones (microcysts) :Whiteheads with a diameter of over 3mm 

(typically 3-5 mm) are the most common, while blackheads with a diameter of over 

3mm (usually 3-5 mm) do occur infrequently. Such lesions are commonly the source 

of cosmetic issues and, in some cases, inflammatory flares, particularly in patients 

taking oral isotretinoin. They're commonly found on the upper lateral cheeks, as well 

as the pre- and post-auricular areas
11

. Macrocomedones can also cause oral 

isotretinoin therapy to be sluggish and ineffective
48

. 

6) Sandpaper comedones :Presents as grouped multiple tiny, closed 

comedones with a sandpaper texture that can become inflamed. Most common over 

the forehead in particular and are resistant to treatment. Oral Isotretinoin started at a 

dose of 0.5 mg/kg/day is the best treatment
48

. 

7) Submarine comedones:They arelarge (upto 1 cm), Highly resistant to 

treatment and the best modality of treatment is by cautery
48

. 



8) Naevoid comedones :Rare, found in pre-pubertal age group. Resistant to  

conventional therapy
48

.One of the characteristic feature of this disease is Grouped 

comedones over the nape of the neck and upper trunk area.
48

 

 

Inflammatory lesions: They are further subdivided as  

 

Superficial inflammatory lesions : Presents as papulopustular lesions, usually being  

less than 1cm in diameter
12

. 

Deep inflammatory lesions: They are either pustular or nodular lesions. Sinus 

formation interconnecting the nodules can also occur, causing devastating 

appearance of lesions which are cosmetically unpleasing
3
. 

 

 

Scar formation: 

Scar formation can occur  in twenty two percent of patients and on close inspection post 

acne scar is noticed in upto ninety percent of patients
88

. 

Based on the morphology - 2 major types ofscarring
3
: 

 

i) Loss of the collagen tissue  

ii) Increase in collagen tissue (keloidal and  hypertrophic  scars).
3
 

Even though patients with severe inflammatory acne scar, a considerable number of 

patients with papular and pustular varieties of acne can also scar
12

. 

Ice-pick scars : It typically occur on the cheek and consist of small superficial to deep 

jagged scars, edge is usually well defined and present at right angles to the skin surface. 



The base of the scar may be extendable but sometimes there is a white fibrotic base 

where the scar is tethered to the underlying tissue
11

. 

Atrophic macular scars : The lesions are usually 5-20mm in size and the surface is soft 

and initially red. They usually become much more inflammed in situations of increased 

body temperature, such as exercise and increased room temperature. Over a period of 

months they can change to violet colour to pale lilac to white
12

. 

Perifollicular elastolysis:Most commonly occurs on the chest, back and neck. It is 

understood that, as a result of an elastase enzyme  produced by  P.acnes,there is loss 

of elastic tissue around the follicle producing lesions, which are 

similartowhiteheads,butwithasofterandslightlyirregularsurface
12

. 

Hypertrophic scars:Represent excessive fibrous tissue with marked vascularization. 

They are firm papules or nodules which are of the same size as initiating 

inflammatory lesion. The surface of skin is smooth
12

. 

Keloid scars : Keloid scars usually extend beyond the dimensions of original 

inflammation and are less vascularized. They have least tendency to resolve 

spontaneously
12

. 

    

 Complications : 

Persistent after-inflammatory pigmentation is a significant feature of darkly pigmented 

skin which is more debilitating than the original problem. The increased incidence of 

post-inflammatory pigmented maculae commonly seen with acne in dark-skinned races 

may be due to latent inflammation. 



Pyogenic granulomas are an extraordinary pursuit of healing of acute nodular injury, and 

are common after isotretinoin treatment. If the wounds are solitary or can be ironed, and 

if they are too much clobetasol propionate cream. 
3
. 

Abnormal lymphatic vessels are more likely to cause symmetrical or asymptomatic facial 

edema. The disease usually develops and the associated acne can be treated aggressively 

with high doses of antibiotics or isotretinoin 
3
. 

 

Acne vulgaris - Grades : 

Although there are various ways to classify acne vulgaris, there is no commonly 

recognized method for classifying acne severity. The primary problem is that acne 

vulgaris is a very polymorphic condition in which inflammatory and non-inflammatory 

lesions may coexist in different skin areas. Inflammatory lesions vary in size, density, 

and degree of inflammation, regardless of the localized sites involved or between 

individuals.  

i) Inflammatory acne lesions are classified as papulo-pustular and nodular types. Mild, 

moderate or severe severity scores are given based on the estimation of the number of 

lesions.
90

 

In general, acne that appear to be non-inflammatory lesions are rarely classified as 

severe, unless the number, size, and number of lesions are sufficient to support such a 

classification (e.g., acute acne).  

ii) The severity of the disease by clinical evaluation-
5
. 

Grade 1 (mild) contains some pustules, papules and comedone lesions, 

Grade 2 (moderate) some pustules, papules and comedone lesions,  

Grade 3 (severe) pustular lesions, lumps and nodular lesions  and  



Grade 4 (cystic) cysts, abscess formation and severe scar formation.  

 

It is used as one of the parameters for  treatment & follow up. The  lesion count, 

density of lesions, extent of disease  and  regions involved may  also be used as 

parameters for grading severity of the disease
5
. 

 

 Grading of acne using photographic criteria: 

Cook et al 
91

 found a system to grade the clinical course of acne, in which acne 

severity is determined from zero to eight scales based on inspection. 

Grading scale for overall severity
91

: 

 Grade 0 was recognized as those with 3 small comedones or small papules in the event 

that they are scattered 

Grade 2 was those with modest number of pustules or 3 dozen papules or comedones and 

with no large or prominent lesions or those not noticeable from 2.5m away 

Grade 4 which is between gardes 2 and 6 and with red inflammatory lesions and doesn’t 

require treatment 

Grade 6 containing numerous comedones without inflammatory lesions but must have 

numerous pustules and lesion should be easily detected at 2.5m and some of them can be 

huge a 1-2 cm 

Grade 8 which are conglobate sinus or cystic types which encompasses most of the face ; 

yellow pustules upto neck and chin. 

 

 



Leeds technique
93

: 

 

I)  It is a comprehensive estimate of the severity of acne in a specific area (score 

between 0 and 10), which is accurate,  high reproducibility, rapid and suitable 

for general clinical use. 

II) It uses a counting system in which active and less active acne lesions are 

distinguished. 

 

 

 

The grading technique: 

The doctor assesses the patient by examining or palpating the skin. The grading is takes 

hardly about 30 to 60 seconds and the scale ranges from 0 (no acne) to 10 (acne) (most 

severe acne). There are seven other subgroups between 0 and 2: 0.25, 0.50, 0.75, 1.00, 

1.25, 1.50 and 1.75. Patients with a score of 0.25 to 1.00physiologic acne vulgaris, while 

those having  grades 1.5 or higher have clinical acne vulgaris. The acne group from 1.5-

10 is further divided  by 0.5 sections.
93

 

The calculation procedure is as follows: 

Inflamed and non-inflamed lesions were catagorised. 

When calculating, divide the face into right and left parts and count both the sides. In 

some people, the forehead, cheeks and the chin lesions are grouped close to each other , 

they are counted  one by one and then finally added to the score. 

 Palpation is necessary because some macules can be misconceived as nodules and the 

nodule may appear very small but may extend deeper into the skin 
93

. 



Global Acne Classification Method (GAGS) 
94

  

 

*0= Nolesions, 1= single comedone, 2= single papule,3 = single pustule, 4 = single 

nodule. 

GLOBAL SCORE-  

0 :None  

1-18 :Mild 

19-30 :Moderate 

31-38 :Severe 

>39 : Very severe 

  

 A potential drawback of GAGS is that a patient with multiple lesions localized in 

only one or two areas may have a lower overall score and lower risk rating than 

what is clinically seen. Furthermore, it is not clear what weight should be assigned 

to the different types of lesions. 

Accuracy, repeatability, minimizing inter- and intra-rolling difference and 

eliminating the number of injuries 94 are all advantages of this method.  

 



Diseases associated with acne vulgaris : 

Rarely, acne is associated with follicular occlusive diseases such as hydradenitis 

suppurativa and dissecting folliculitis of scalp. The follicular occlusion triad 

consists of dissecting folliculitis of the scalp, hydradenitis suppurativa and acne 

conglobate.
 

Apert syndrome, a rare congenital condition determined by an autosomal dominant 

gene, in which congenital anomalies and symmetrical syndactyly of the digits are 

accompanied with an acneiform eruption. LH and FSH levels were elevated but 

serum testosterone levels were normal in a reported case of  acne vulgaris with 

Klinefelter syndrome.
96

 

Seronegative arthritis of the sternoclavicular joint is referred to as SAPHO 

Syndrome, dermatological features include palmoplantar pustules, HS or dissecting 

cellulitis of scalp with acne conglobate or fulminans
97

. Unusual facies including a 

flat face and fused fingers and  severe acne. Acne is less likely to respond to 

standard treatment and patients usually require isotretinoin 
100

. 

 

ACNE VARIANTS : 

 

Several variants of acne have been described as distinct entities. 

 

1) Acne Excoriee: Usually occurs in females. Presents as excoriated areas 

of inflammation with superficial lcrusting
101

. 

 



2) Acne induced by drugs or Acneiform eruptions : A list of drugs have 

been attributed to the cause of acne. 

The drug induced acneiform lesions are usually characterized by
5
 ; 

 

 Sudden onset 

 

  It can happen anytime 

  

 The torso is more affected than the face 

  

   Not limited to fat form, rich areas monomorphic presentation 

  

 Rarely bladder formation 

  

 Lack of True comedones 

 

3) Endocrine acne :The term signifies cases which manifest with 

endocrine disoreders like Cushing’s disease, adreno-genital syndrome and the 

polycystic ovarian disease , which is most common cause of `endocrine’ acne
3
. 

SAHA syndrome (seborrhoea, Acne, Hirsuitism and Alopeca) may beaccompanied 

with PCOD, cystic mastitis, obesity andinfertility.
3
 

4) Radiation induced acne :Localized acneiform reactions may also occur 

after the administration of radiotherapy. Lesions may develop alone or in 

association with other findings of chronic radio-dermatitis
102

. 



5) Externally induced acne: 

a) Mechanical acne(Synonym- Acne Mechanica) :Acne occuring at the 

area of physical trauma, diagnosed by the patterned distribution of lesions. Fiddlers 

neck occurs over the neck of violin players
3
.Papules or pustules are frequently 

present within the plaques, but nodules, cysts and scarring do not usuallyoccur
101

 

Constant pressure from belts, belts, bags, chairs or tight clothing is called the main type 

of stress.
 103

 The presence of a group of inflammatory lesions on the forehead indicates 

the presence of a turban, hat or turban. 

b) Detergent acne: This is a less common form of acne, which involves rinsing the face 

several times a day with acne-causing compounds such as hexachlorophene, with the 

misconception that they need to get rid of their existing acne. 

Mechanical deformation of the follicle by friction during washing, along with 

inflammation of the corneal material, can lead to weakening of the follicular wall. The 

epithelium leaks or already breaks
 104

. 

c) Acne venenata (Contact acne):Long term use of a number of topical 

agents may trigger the development of comedones in acne prone patients. 

Several variants have been described including pomade acne, acne cosmetic 

and occupational acne
105

. 

d) Pomade acne:Curly greasy negroid hairs are defrizzed by using pomades 

which has greasy consistency. This type of acne occurs primarily in African 

Americans. The condition is similar to cosmetic acne but has non-

inflammatory areas around the forehead and other regions in which greasy 

ointments extend to hairless relatives
3
. 



e) Cosmetic acne:  Sites commonly involved are the peri-oral area of women, 

with a history of acne in adolescent period and have a history of continuous 

history of using cosmetics. 
3
 

 

6) Occupational acne due to oils and tars: These unusual lesions occur in 

exposed areas associated with crude oils and tar.Men are commonly involved.
3
 

7) Chloracne: Occurs due to exposure to  toxic, chlorinated hydrocarbons. 

Presents as multiple comedones, with no inflammatory lesions
3
.   

8) Tropical Acne (Hydration acne) : Cooks and pressers work in hot humid 

environment which may aggravate pre-existing acne
3
. During world war II many 

of the  allied troops serving in  South-EastAsia had an exacerbation of the 

preexisting acne or developed acne denovo.  

9) Gram-Negative folliculitis : It is a gram-negative bacterial infection that 

appears to be a side effect of chronic treatment for people with acne. There are 

two clinical types of Gram-negative folliculitis, but there is an overlap. Although 

the lesions are very extensive, about 80% of patients have superficial pustules 

without comedones, which usually extend from the area under the nose to the chin 

and cheeks. When cultured, strains of Enterobacteriaceae, Klebsiella, Escherichia 

coli or Ceratia can be identified
101

.  

10) Severe variants of acne- 

 Pyoderma faciale (Rosacea fulminans): It is related to rosacea. Women in 

the age group of 20-40 years after stress period commonly affected. Causes sudden 

flare with no systemic involvement.
3
 



 Acne Conglobata:It is characterised by nodulocystic lesions, abscess 

formation and sinuses. Lesions usually heals with severe  scarring which that is 

keloidal. Occurs in adult males.
3 

 

 Acne fulminans:Is a rare condition caused by P.acnes due to immunological 

activation resulting in systemic disease. Assompanying systemic symptoms are fever, 

polyarthropathy, marked leucocytosis, loss of weight and erythema. Blood cultures 

are sterile. Intradermal skin test with P.acnes is characterised by a extensive, 

immediate and delayed reactio



 

TREATMENT 

 

 Communication with the patient, assessment of acne and appropriate prescriptions are 

part of the treatment process and depend on the patient's history, acne level, injury type 

and emotional effects of the disease.
3
 

Patients should be told that acne occurs, to some degree, in almost all adolescents.  

Factors that exacerbate acne should be  discussed. Washing once or twice daily with 

a mild soap and water is generally recommended, but scrubbing and frequent washes 

may worsen the problem. Antibacterial soaps areusually considered ineffective and 

are usually too drying in combinationwith acne therapy
2
. Most treatment regimens 

require 4-6 weeks to bring about significant improvement and maximal benefits may 

not be seen for 3 to 5 months
105

. 

Acne treatment may be divided into topical and oral therapies. Using more than one 

topical therapy or combining oral and topical therapy usually worksbest
2
. 

 

Topical Therapy : 

Topical therapy is usually all that is needed for most cases of mild and mild to 

moderate acne. Topical acne therapy is used in combination with oral therapy in 

moderate to severe cases with more inflammation and a tendency to scar, and 

finally, is also used as maintenance therapy once the diseaseis brought under good 

control
106

.



 

As with systemic therapy, the choice of  agents used  for  topical therapy is 

dependent upon the clinical presentation and the general principles of  therapy. The 

main motto of treatment are to
106

: 

 Reduce sebum gland secretion. 

 

 Checking changed pattern of ductal-hyperkeratinisation. 

 

 Reduce  the amount of P.acnes and the production of 

extracellular inflammatory products by P.acnes. 

 

No topical therapy currently available has been found to decrease the seborrhoea
106

. 

Most topical agents can be classified according to whether they act upon the process 

of ductal hypercornification or through an antibacterial action.In general, for non-

inflammatory comedonal acne, the use of agents with anti-comedogenic properties 

is appropriate, whereas in inflammatory acne,  agents that are anti-bacterial are 

indicated.The patient should be told to apply topical therapy not only to the lesion 

itself, but also to all areas of the skin that are predisposed to acne vulgaris
106

. 

Formulations containing sulphur, ethyl acetate with zinc sulphate, lactic acid, resorcinol 

and salicylic acid have been used in the past mainly as peeling agents
5
. 

Salicylic acid has been demonstrated to be comedolytic. 

With the advent of more effective newer agents these formulations are now rarely 

used
5
. 

Topical therapies for acne are classified based on their mode of action are asfollows. 



Choice of topical agent
3 

 

Topical antimicrobials: Many topical antibiotic formulations are available. Antibiotics 

currently and commonly used are tetracycline, erythromycin and clindamycin. A gyrase 

inhibitor (quinolone) is becoming available in some countries
106

. 

The mechanism through which it acts is by a mild comedolytic effect, reducing the 

production of P.acne species and interleukin 1. They also reduce leucocytic 

chemotaxis, which has a mild anti-inflammatory effect. There was a slight decrease 

(20%) but the number of comedones was stabilized in clinical studies using topical 

antibiotics
107

. The most dangerous adverse effect of antibiotic therapy is the 

development of bacterial resistance. When used in combination with zinc and 

benzoyl peroxide, the antibacterial effect is enhanced and the risk of resistance  is 

reduced.
106

. 

Clindamycin: A 1% concentration of clindamycin phosphate is available in liquid, 

gel or lotion form. Irritation is rarely seen.  Pseudomembranous enterocolitis has 

been  reportedonceafteruse of topicalclindamycin hydrochloride and clindamycin 

phosphate. Topical clindamycin causes a 40- 

80%decreaseinpapuleandpustulecountsafter8-12weeksofuse
2
. 

Erythromycin : Erythromycin 2-4% is available in gels or creams
2
. 

 

Tetracycline: In a concentration of 3-5% is  available but causes the patients  skin to 

glow yellow in blacklight
2
. 

Metronidazole: Metronidazole is active against most anaerobic bacteria and 

protozoa but not active against P.acnes. It has anti-inflammatory effects, including 



cellular immunosuppression and single-cell inhibition of leukocytic chemotaxis
107

. 

One study using 2% metronidazole with 5% benzoyl peroxide has showed a 

significant improvement over benzoyl peroxide alone and placebo
110

. 

A study by Tong et al., with 0.75% metronidazole gel on acne vulgaris showed no 

beneficial effect 
110

. 

Lincomycin: From lincosamides group with potent activity against P.acnes. It may 

have  some immunomodulating effect as it reduces inflammation.It is available as 

lincomycin hydrochloride 2% gel
111

.All topical antibiotics except those 

containingctetracycline or tetracycline derivatives are safe to use during pregnancy
2
. 

 

Topical Benzoyl peroxide :Benzoyl peroxide is an effective topical drug that has 

been used in acne vulgaris for 30 years or more.It acts predominantly through its 

antimicrobial effects on P.acnes, which are reduced by about 2 log cycles.  The  

anti-inflammatory  effects of benzoyl peroxide could be the result of a 

reductionofoxygen radical 

 

Azelaic acid:has antimicrobial effect  on Staphylococcus epidermidis and 

P.acnes
103

.  

It does not  have the  systemic side effects of oral antibiotic therapy and  is less 

irritating than tretinoin. One advantage of azelaic acid is its relative lack of side 

effects and in particular, lack of development of bacterial resistance
106

. 

 

Topical retinoids : Topical retinoids has multiple mechanisms against acn



 

1) Adapalene- A third generation derivative of retinoid and synthetic naphthenic acid 

with retinoic acid-like action. 

2) Isotretinoin: The effect of isotretinoin when applied topically is completely different 

from the effects of oral isotretinoin, as topical application do not reduce the sebum 

excretion rate. 

It has more or less same effects to tretinoin when applied topically but with minimal skin 

irritation. 

1) Tazarotene:Is a synthetic acetylenic retinoid and is available as 0.1% and 

0.05% gel. The 0.1% gel is observed to be more effective. Following topical 

application, it is converted into tazarotenic acid, its active metabolite, which binds 

to the nuclear retinoic acid receptor and effects keratinocyte proliferation and 

keratinocyte differentiation. 

2) Motretinid:is a monoaromatic second - generation retinoid. Although less 

effective than tretinoin, it  causesless local irritation than tretinoin. Motretinid  isnot 

available in manycountries
106

. 

3) Retinaldehyde: It gets coverted to  ATRA and has effects same as topical 

retinoic acid. When used topically with erythromycin, retinaldehyde is administered 

topically at 0.1%. 4% over 8 week period drastically improved acne lesions
112

. 

4) Retinoyl beta glucoronide:Cream is recently reported to be  effective  in 

mild acne patients of Caucasean and Indian skin type. It is not available in most of 

thecountries
106

. 



Alpha hydroxy acids :Has been observed to offer some improvement for acne, but 

there is  scarcity of data to demonstrate the benefit of  this  class  of  drugs
113

. By 

reducing corneocyte adhesion they reduce the thickness of stratum corneum and are 

useful in disorders of cornification. They include glycolic acid, lactic acid, citric 

acid, glucoronic acid and carboxylicacid
5
. 

Topical antiandrogen (3% solution of 17 alpha propylmestalon in 20% alcohol), 2% 

topical cimetidine solution and 5.25% solution of aluminium chloride hexahydrate 

in ethyl  alcohol are the other topical agents that have been used
5
. 

Four percent topical nicotinamide gel is of comparable efficacy to clindamycin 1% gel
5
. 

 

Combination therapy:  Topical antibiotics and topical benzoyl peroxide ; topical 

retinoids and topical or oral antibiotics, and combinations of topical retinoids and 

topical benzoyl peroxide and antibiotics can give far greater and faster results than 

administration of one drug alone. 

 

Antibiotic therapy and local retinoid application is better than antimicrobials only: 

 In eliminating both lesions with inflammation and comedones, it is 

significantly faster. 

 It allows to target various pathophysiological factors. 

 

Systemic therapy : 

 



Three major groups of oral therapy are antibiotics, hormones and retinoids for 

treatment of acne. (Other drugs such as  steroids, dapsone,  zinc sulphate, 

clofazimine and VitaminA are very occasionally used). Antibiotics are usually the 

first line of oral therapy. 

Once initiated, oral therapy must be maintained for several months or even years. 

For oral antibiotics, a minimum of 6-12 months is required. Hormonal therapy is 

frequently prescribed for 1-6 years. Isotretinoin is 

usuallyprescribedfor4monthsbutoccasionallyalittlelonger
115

.



 

Antibiotics :  Antimicrobial resistance to erythromycin and other macrolides is increasing, which may 

limit the use of tetracyclines in contraindications or intolerance (pregnant or lactating women), as well 

as in young children. 

Sulphamethoxazole / trimethoprim or trimethoprim alone  maybe considered a third line agent 

and is generally used for acne resistant to tetracycline and erythromycin. 

In order to maintain remission there should be continuation of topical retinoid therapy 
112

. 

Mechanism of action of antibiotics are predominantly antimicrobial. Doses of 1gm of tetracycline 

and erythromycin suppress the number of surface P.acnes by 1-2 log cycles.They cause a 

reduction in inflammatory cytokines, reduction in chemotaxis to P.acnes by modification of 

complement pathways  and by affecting oxygenradicals
112

. 

1. Tetracycline: Is the first choice of oral therapy and must be taken 30- 60 mins before food 

preferably with water. The recommended dose is-1g/day given in two divided doses. 

Calcium, iron and antacids prescribed with tetracycline reduce absorption of the 

tetracycline
115

. Side effects include gastrointestinal effects such as colic and diarrhoea..  

2. Doxycycline : Used at a dose of 100mg/day. Studies have shown it to be as equally effective 

as minocycline. Doxycycline should be taken with food, otherwise there is a  riskof 

oesophagitis.  Patients whose P.acnes are resistant   to tetracycline are also resitant to 

doxycyclin
e115

. Doxycycline causes  aphototoxic rash in 3% ofpatient
s3

. 

3. Minocycline is a second generation tetracycline. It is very wel labsorbed and can be taken 

with food
115

. Minocycline used in a  doseof 50-100mg onceor twice daily causes more rapid 

resolution of acne lesions. Tetracycline  resistant P.acnes are sensitive to minocycline. 

Minocycline is reserved for tetracycline - unresponsive acne because of its greater  cost.  

Dizziness,headaches,loss of concentration, nausea,vomiting are the common side effects
5
. 



Less commonly it can cause benign intracranial hypertension and drug induced lupus
112

, 

which usually disappears within 18 months of stopping therapy
115

. 

4. Lymecycline : Lymecycline is as effective as minocycline in reducing the lesion counts and 

acne severity
107

.   It  is used in  a   dose of 150-300mg /day
112

. 

5. Erythromycin : Erythromycin is less affected by food but produces more gastrointestinal 

intolerance. It is used in a dose of 500mg twice daily.It is not 

preferedfirstlinetherapybecauseofitsP.acnesresistantprofile
115

. 

6. Trimethoprim :Trimethoprim 400mg/day is as effective as tetracycline in the average acne 

patient requiring therapy. Doses of  upto 300mg twice daily can be given if needed. 

Commonest side effect is drug rash seen in 5% of patients
115

. 

7. Clindamycin : Is not used  now becauseof its major sideeffect, pseudomembranous colitis. 

8. Azithromycin : As there are incidence of new resistant strains of Propioniobacterium Acnes it 

is suggested that : 

 Oral antibiotics should be used only when topical preparations do not suffice. 

 The same systemic antibiotics should be used if treatment is restarted after stoppage. 

The main antibiotics incriminated are erythromycin and clindamycin (60%) and tetracycline 

(22%).In 18% of patients there are mixed resistances. Resistance to minocycline is rare(<2%)
115

. 

Hormonal therapies : 

Proper selection of patients is crucial to achieve excellent results with hormone therapy.
112 

Indicated in : 

Hormone treatment is often used as another route to frequent isotretinoin sessions. Women with severe 

obesity may also benefit from clinically obvious androgenic alopecia, hyperlipidemia / acne / hirsutism / 

alopecia, delayed acne and ovarian or adrenal hyperandrogenism. 



 Among them are antiandrogens (cyproterone acetic acid derivation, chlomadinone acetic acid 

derivation, spironolactone, drospirenone, desogestrel, flutamide). 

Block the androgens production  in the ovaries and adrenal organs (estrogens, oral contraceptives, 

cyproterone acetic acid derivation, gonadotropins - chemical delivering agonist, low-portion 

glucocorticoids).
112

 

 

Oral retinoids: Isotretinoin, which is a retinoid taken orally is indicated in
115

 

  

 Severe acne 

 

 Patients with moderate disease who have failed two or three courses of adequate 

conventional therapy. 

 Patients with significant scarring independent of the severity of acne, who  are still 

developing acne lesions and scarring from acne. 

 Patients with significant psychosocial distress from the disease independent of the degree 

of acne. 

 Acne variants - like gram negative folliculitis, acne fulminans, pyoderma faciale (rosacea 

fulminans)
115

. 

Mechanism of action: It decreases the size and secretion of sebaceous glands, normalizes 

follicular keratinization and prevents formation of new comedones, indirectly inhibits P.acnes 

growth via changes of follicular nuclei and exerts an antiinflammatory effect.  



Dose regimens:Dose ranges from 0.1 to 2mg/kg but doses >1mg/kg/day are rarely used. Patients 

with severe acne, younger males and those with severe truncal acne may begun with 1.0mg/kg but 

other  patients often start with a  lower dose of 0.5mg/kg
112

. 

Duration of therapy : Most patients will receive 4-6 months of therapy or should continue therapy till a 

total dose of 120-150 mg/kg is achieved, as it has potential for relapse
112

. 

     Other oral therapies include : 

 

Dapsone: Has been used in cystic acne in  doses of  50-200mg/day but should be used with 

caution. It is both effective when given separately or in combination with other systemic 

antibiotics
5
. 

 

Oral steroids : are of immense value in a patient who presents with or develop severe inflammatory 

acne, at dose of 0.5-1mg/kg/day for 2 weeks. In patients with acne fulminans and pyoderma faciale 

systemic steroids are also required before isotretinoin is prescribed
115

. 

NSAID’s: Although shown to be beneficial in combination with oral antibiotics they are not 

widelyprescribed
115

. 

Oral zinc therapy : Zinc inhibits migration, 5-alpha-reductase and TNF synthesis and promotes 

superoxide dysmutase, but does not alter comedone lesions. Administered at a dose of 200 mg daily 

before meals, adverse events may include abdominal pain and nausea
112

. 

      

Physical treatment of active acne and acne scarring : 

 

Physical treatment of inflammatory acne - 

 



 Intralesional triamcinolone is particularly helpful in the treatment of large nodules, 

especially if they have been present for 7days or less. The amount of  injection is usually around 0.1 

- 0.2 ml of 20mg or 40mg/ml of triamcinolone. Repeat injection over  10 days can be given. 

 Cryotherapy -  Inflammatory nodular lesions that have been present beyond   7days maybe 

treated with cryotherapy ,5-20seconds over one full cycle. 

 - A comedone extractor is also an option. 

 

Gentle cautery of macrocomedones can be done.
117

 

 

Physical treatment of scars: 

 

 Treatment of ice pick and atrophic scars - include bovine collagen injection, autologous 

replacement of fat , elevation with  punch biopsy , excision with punch with full thickness graft 

replacement, electrodessication, dermabrasion, cryopeeling, laser dermablation, chemicalpeeling. 

 Treatment of hypertrophic scars and keloids :Application of fluorinated corticosteroid 

creams either with or without occlusion, intralesional steroid, carbon dioxide laser, topical 

tretinoin, superficial x-rays, topical applicator of silicone gel dressings
117

. 

Acne is a highly treatable disease. The use of combination treatment from start of therapy has been 

show to produce greater and faster results
113.

 

 

 

 

 



  



 

 

 

MATERIALS AND METHODS: 

         The study population consists of female patients diagnosed with acne vulgaris at SDM College 

of Medical Sciences and Hospital, Dharwad. 

 STUDY SUBJECTS:     

            INCLUSION CRITERIA: 

1. Female patients clinically diagnosed with acne vulgaris in SDM College of Medical Sciences 

and Hospital. 

2. Female patients who are willing to participate in this study and gave consent for routine or 

special investigations wherever clinically indicated. 

            EXCLUSION CRITERIA: 

1. Pregnant females and lactating women. 

2. Female patients treated with OCP, anti-androgens , systemic antibiotics and oral retinoids 

within 3 months prior to the study. 

3. Female patients treated with topical medications within 1 month prior to the study. 

4. Patients diagnosed with Polycystic Ovarian Disease. 

5. Female patients not willing to participate in this study. 

 STUDY AREA: Department of Dermatology, SDM College of Medical Sciences and 

Hospital, Dharwad. 

 STUDY PERIOD:  One year. From November 2019 to October 2020. 



 STUDY DESIGN: Hospital based cross sectional study. 

 SAMPLE :  100 female  patients diagnosed with Acne vulgaris in SDM College of Medical 

Sciences and Hospital during study period of one year.  

This is calculated based on the female patients with acne vulgaris attending dermatology OPD at 

SDMCMS&Hospital, adjusted to fulfil the inclusion and exclusion criteria. 

 SAMPLING PROCEDURE: All  female patients diagnosed  with acne vulgaris and 

without PCOD and satisfying the inclusion and exclusion criteria will be included in the 

study. 

 DATA COLLECTION: 

1. Female patients attending the outpatient departments of Dermatology at SDMCMSH 

diagnosed with Acne vulgaris will be enrolled for the study. A predesigned proforma will 

be used for all cases. After obtaining an informed written consent, detailed history will be 

taken and clinical examination of all patients will be done along with review of medical 

documents for primary diagnosis, investigations and medication history.  

2. Female patients will be examined clinically to look for the evidence of PCOD manifesting 

in skin and its appendages, such patients will be excluded from study.  

3. In all the female patients serum total testosterone will be done. Specific investigations such 

as SHBG and USG Abdomen will be done only wherever clinically indicated.  

 STUDY ANALYSIS:  Data will be analyzed by Descriptive statistical studies. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SAMPLE SIZE ESTIMATION 

 

  The previous year’s hospital statistics in SDM Medical college  and hospital, of patients 

presenting with newly diagnosed ane vulgaris, was found to be 90 cases. Based on thi s, a 



minimum sample size of 90 cases was expected in this study. However, 100 cases were included 

in  our study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RESULTS 

One hundred female patients diagnosed with acne vulgaris were recruited based on the inclusion criteria 

and written informed consent had been taken. The demographic details of all the participants were noted 

and also the laboratory parameters. Collected parameters have been analyzed and tabulated in the below 

tables and graphs. 

Table 1: Age distribution of women with acne vulgaris (N=100) 

Age group Number of women (frequency) Percentage (%) 

11-20 37 37 

21-30 39 39 

31-40 19 19 

>40 5 5 

Total 100 100 

 

Table 1 explains the distribution age among the 100 participating women, the majority of the females 

were between the age group 21 to 30 which was almost the same as the females belonging to age group 

11-20 with an frequency of 37%. This was followed by the female ages between 31 to 40 who were 

about 19%. And the least number, about 5% of the study participants were more than 40 year old. This 

suggested to us the positive association between frequency of Acne vulgaris among young adult 

females. 



Distribution of the frequency of acne vulgaris among urban and rural study participants is depicted in 

the below figure 1 as pie chart. According to which, most of the females were from urban population 

with the frequency of 62%, whereas, only 32% of the patients were from rural areas. 

Figure 1: Residence of women with acne vulgaris (N=100) 

 

 

The above finding can be correlated with the lifestyle modification between rural and urban residents 

affecting the frequency of acne vulgaris. 
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Table 2: Socioeconomic status of women with acne vulgaris according to modified B.G. Prasad scale 

(N=100) 

B.G.Prasad Scale Number of women (frequency) Percentage (%) 

Social class I 0 0 

Social class II 21 21 

Social class III 50 50 

Social class IV 29 29 

Social class V 0 0 

Total 100 100 

 

The table 2 explains the distribution of socioeconomic status among the study participants. Out of 

hundred participants, almost 50% of the females were belonged to class III socio economic status based 

on the modified BG Prasad scale. It is followed by the class IV of socioeconomic status, accounted for 

29% of the study samples. 21% of the recruited patients were from socioeconomic class II and none 

from our study were either from Class I or Class V 

 

 

 

 

 



Table 3: Occupation of women with acne vulgaris (N=100) 

Occupation Number of women (frequency) Percentage (%) 

Homemaker 41 41 

Students 57 57 

Professionals 2 2 

Total 100 100 

 

The association of frequency of acne vulgaris with occupational status can be seen in table 3. We can 

observe that, more than half of the samples in our study were the students with the frequency of 57% 

followed by home maker with 41% of the distribution. Whereas, hardly 2% of them were professionals. 

This could also explain the observation of young adults who belongs to student age group having more 

frequency of acne vulgaris compared to other age group. 

 

 

 

 

 

 

The following bar graph, figure 2, explains the duration of acne vulgaris among the participated females. 

 



Figure 2: Duration of acne vulgaris among study participants (N=100) 

 

From the above graph, we can analyse that, almost 46% of the patients were having symptoms of acne 

vulgaris since less than 6 months, followed by 6 to 1 year of duration with the proportion of 39% and 

only 15% of them were suffering from the acne almost more than an year 

Table 4: Site of acne vulgaris among women
*
 (N=100) 

Site Number of women (frequency) Percentage (%) 

Cheek 90 90 

Forehead 53 53 

Back 30 30 

Chin 21 21 

*Multiple site involvement among the women 

The above table 4 indicated the distribution of sites of acne lesions among females diagnosed with acne 

vulgaris. Most of the patients were involved in multiple sites of distribution. Almost 90% of the patients 
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were presented with lesions over face. Followed by distribution of lesions over forehead among 53% 

and 30% of the patients were having lesions over back, 21 % with presence of lesions over chin. 

As we observed most of the patients presented with multiple site involvement, we grouped them based 

on the number of sites involved as, single site, two, three and four sites involved based on their 

distribution over cheek, forehead, chin and back. And the results are tabulated in table 5. 

Table 5: Number of site involvement among women of acne vulgaris (N=100) 

Number of site (s) Number of women (frequency) Percentage (%) 

Single 28 28 

Two 52 52 

Three 18 18 

Four 2 2 

 

Out of hundred recruited patients, 52 of them had two site involvements. Followed by 28%, of single 

site distribution of the lesion. 18% of the females had three site involvements. Whereas only 2 of them 

were having the distribution in all four sites mentioned above. Among the patients presented with single 

site involvement, further data for the involved sites were analyzed and data is depicted as pie graph 

below. 

 

 

 



Figure 3: Type of site among those with single site involvement (n=28) 

 

The single site involvement patients were analyzed further for the presentation of lesion over different 

sites. The results are depicted in the above pie graph. Overall, 28/100, 28% of the patients had single site 

involvement. Almost 89% of the patients were having lesions over cheek only. Whereas, 3 out of these 

28 patients had lesions over the forehead. 

Table 6: Combination of sites among those with two site involvement(n=52) 

Sites Number of women (frequency) Percentage (%) 

Cheek & Forehead 32 61.6 

Cheek & Chin 8 15.3 

Cheek & Back 6 11.6 

Chin & Back 4 7.7 

Chin & Forehead 2 3.8 
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Whereas, among the patients who had presented with multiple site involvement, 52 of the patients had 

two site involvements. Among these 52 females, the majority of them had distribution over face and 

forehead. 8/52, 15.3% of them had lesions over cheek and also on chin. Cheek and back had lesions, 

among 6/52, 11.6% of the patients. Only 4(7.77%) of the patients had lesions over chin and back. 

Hardly 2 patients, 3.8% of them were having lesions distributed over chin and forehead. 

Table 7: Combination of sites among those with three site involvement (n=18) 

Sites Number of women (frequency) Percentage (%) 

Cheek, Forehead & Back 13 72.2 

Cheek, Chin & Back 4 22.2 

Chin, Forehead & Back 1 5.6 

 

As we categorized patients with distribution of lesions into single and two site involvement, we had also 

monitored the data of presentation of lesions among females involving three different sites of 

distribution. Major portion of the patients, 13 out of 18(72.2%) had lesions distributed over cheek, 

forehead and back. 4 out of 18 were having lesions over cheek, chin and back. Whereas, hardly 5.6% of 

them were presented with lesions over chin, forehead and back. 

 

 

 

 

 



Table 8: Types of lesion among women with acne vulgaris (N=100) 

Types of lesion Number of women (frequency) Percentage (%) 

Comedones 53 53 

Papules 86 86 

Pustules 43 43 

Nodules/cysts 9 9 

 

The characteristics features of the acne lesions were analyzed and tabulated here. 

Figure 4: Grading of acne vulgaris among study participants based on Indian scale (N=100) 

 

Grading of the acne lesions based on Indian scale had analyzed and illustrated in the above bar graph. 

Based on the above observation, 47 out of 100 females were having grade II acne, which is followed by 

9 

47 

35 

9 

0

5

10

15

20

25

30

35

40

45

50

Grade I Grade II Grade III Grade IV

Fr
eq

u
en

cy
 

Grades 

Distribution of study participants based on Indian 
Grading of acne vulgaris 



35% of the Grade III distribution. Whereas, Grade I and Grade IV was observed among 9% of the 

patients. 

 

 

Figure 5: Grading of acne vulgaris among study participants based on Global acne grading system 

(GAGS) (N=100) 

Another grading system, the Global acne grading was also analysed among the recruited samples and 

the observations are as follows, 

 

Almost 83% of the patients were having mild acne, 12% were presented with moderate grade. Only 4% 

were observed be with severe grade and hardly 1 patient was having very severe form of the acne 

vulgaris 
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Table 9: Relevant medical history of women with acne vulgaris (N=100) 

Medical history Present (frequency) Percentage (%) 

Taken previous treatment for acne 0 0 

Any associated co-morbidities 0 0 

Menstrual abnormality 0 0 

Family history of acne vulgaris 29 29 

 

As we had discussed about the various etiologies for the development of Acne vulgaris, few of the major 

causes had been asked for and tabulated in the Table 9. Based on the above calculation, all patients 

recruited in our study were having the significant family history of Acne vulgaris. 

 

 

  



 

Table 10: Distribution of women with acne vulgaris based on their Body Mass Index (BMI) (N=100) 

BMI grading Number of women (frequency) Percentage (%) 

Underweight 28 28 

Normal 45 45 

Overweight 25 25 

Obese 2 2 

Total 100 100 

The association between BMI and the frequency of Acne vulgaris had been looked for. As per the above 

data obtained, almost 45/100, 45% of the patients were normal weighed. But 28% and 

25% of the females in our study were underweight and overweight respectively. Hardly 2% of the 

patients were obese in our clinical trial. 

  



 

Table 11: Average summary of testosterone level among women with acne vulgaris (N=100) 

 Testosterone level (ng/dl) 

Mean ± SD 30.33 ± 21.05 

95% CI 26.16-34.51 

Median 19.78 

IQR 11.35 

Minimum value 15.09 

Maximum value 96.85 

Range 81.76 

 

 

SD-Standard deviation, CI-Confidence interval, IQR-Interquartile range 

Average testosterone level of the 100 participants was found to be 30.33±21.05 with a 95% Confidence 

Interval of 26.16 to 34.51. The median testerone level value was 19.78 with an interquartile range of 

11.35.  The minimum value was 11.35, maximum value was 96.85 with a range of 81.76 

  



 

Table 12: Distribution of women with acne vulgaris based on their testosterone level (N=100) 

Testosterone level Number of women (frequency) Percentage (%) 

Less than normal (<15ng/dl) 0 0 

Normal (15 to 70 ngdl) 90 90 

More than normal (>70ng/dl) 10 10 

Total 100 100 

 

Majority of the women, as many as 90% with acne vulgaris, were found to have a normal testosterone 

level of 15 to 70ng/dl. None of the participants had less than normal testosterone level. However, 10% 

of the participants had more than normal (>70ng/dl) testosterone level. 

  



 

Table 13: Correlation between severity of acne grade (Indian system) with variables using Spearman 

correlation (N=100) 

Variable Correlation coefficient (r ) P value 

Acne grade vs testosterone level 0.229 0.022
* 

Acne grade vs BMI 0.338 0.001
*
 

Acne grade vs Age 0.543 0.000
*
 

Acne grade vs Duration of acne -0.259 0.009
*
 

Acne grade vs No. of lesion 0.230 0.021
*
 

 

* Statistically significant at p<0.05 

The data was analysed for correlation of acne grading by the Indian system with other variables. 

The correlation coefficient for the correlation between acne grade and testosterone level was 0.229. This 

positive correlation was significant with a p value of 0.022. The correlation between the grading of acne 

and Body Mass Index was also positive correlation with statistical significance (p value of 0.001). There 

was also a positive correlation between grading of acne and age of the participants with a correlation 

coefficient of  0.543 and it was statistically significant with a p value of 0.000 

  



 

Table 14: Correlation between severity of acne grade (GAG score) with variables using Spearman 

correlation (N=100) 

Variable Correlation coefficient (r ) P value 

Acne grade vs testosterone level 0.273 0.006
* 

Acne grade vs BMI 0.158 0.117 

Acne grade vs Age 0.435 0.000
*
 

Acne grade vs Duration of acne -0.279 0.005
*
 

Acne grade vs No. of lesion 0.488 0.000
*
 

* Statistically significant at p<0.05 

Acne grading according to GAG score was checked for correlation with other variables by spearman 

correlation. Acne grading and testosterone level had a positive correlation of 0.273 and the correlation 

was statisitically significant with a p value of of 0.006. However, the correlation between acne grading 

and BMI was found to be 0.158 and p value of 0.117. Hence, the correlation between acne grading and 

BMI was not statisitically significant. The correlation coefficient for acne grading versus age was 0.435 

and statistically significant with a p value of 0.000. The correlation between acne grading and duration 

of acne had a negative correlation coefficient of -0.279 with a p value of 0.005. Hence, the correlation 

was statistically significant. the correlation coefficient between acne grading and number of lesions was 

0.488 with a p value of 0.000 and the correlation was statistically significant. 



 

In the above correlation model between the two independent variables - GAG Score and Serum 

testosterone, the sample is clustered towards the variable to be explained, with the value of 0.348, 

indicating the weak positive correlation between the testosterone level and the GAG Score. 

 

 

 

 



 

The graph of regression models explains the correlation between variables of  Indian scoring system for 

acne grading and the serum testosterone level, with the value 0.23 showing the positive association 

between these two. Patients with high testosterone level will be presented with the increased severity of 

acne vulgaris. 

 

  



DISCUSSION 

Although considered as the disease that affects adolescents, many studies have proved otherwise and it 

affects adults and older women. Our objectives were to determine the prevalence of acne in a large 

number of women and to classify acne by subtype corresponding to the associated skin findings, 

evaluation of blood parameters and lifestyle factors. 

In our study, we had recruited the females diagnosed with acne vulgaris, who are, non pregnant, non 

lactating females, not diagnosed with PCOS, who are not on any antiandrogen drugs or the oestrogen/ 

progesterone supplements. Among our study sample, majority of the females were aged between 21 to 

30(39%), followed by 11 to 20(37%). This finding is similar to the observation done by Perkins AC et 

al, in which the peak age of acne was among teenage females with the frequency of 17%, but the 

common age group involved were between 21 to 30 (45%). Whereas, 12% of the females in their study 

were aged between 41 to 50 years. Even another clinical study conducted by Rehman MM et al had the 

mean age of the cases was 22.43 with standard deviation 5.2 years among their samples. Lucky et al, 

who had done an observational study among females diagnosed with acne was found to be having mean 

age of the patients 23.8 ± 6.5 (SD). 

The above finding can be correlated with the lifestyle modification between rural and urban residents 

affecting the frequency of acne vulgaris. 

Thus, the prevalence and severity of acne was much lower among village adults than for high-income 

countries.  

Cordoin L et al had also observed the similar results hence stated that the staggering difference in the 

rate of acne prevalence between non-western and completely modern societies cannot be attributed not 

only to genetic differences between populations but also to potential ones, maybe a result of differing 

environmental factors.  



According to our study, out of hundred participants, almost 50% of the females diagnosed with acne 

belonged to class III socio-economic status based on the modified BG Prasad scale. It is followed by the 

class IV of socioeconomic status, accounting for 29% of the study samples. 21% of the recruited 

patients were from socioeconomic class II and none from our study were either from Class I or the Class 

V. 

  

Yang J et al in his study has explained that, the severity of acne vulgaris will be less among high socio-

economic patients, as they will be affordable for all possible cosmetic treatments suggested. Whereas, 

the lower socioeconomic status patients lack the nutritional food and the required treatment and also the 

stress of poverty, making them more prone to develop acne lesions. Aamir HMD et al. , in their study 

observed that, only 14% of the lower income patients were willing for the treatment of acne. Whereas 

24% of the patients among higher income group were taking treatment and also following up regularly. 

Hence he concluded that, the severity of acne is higher among patients under lower socioeconomic 

groups due to lack of treatment. 

More than 50% of our study participants were the students, followed by home-maker with 41% of the 

distribution. Whereas, hardly 2% of them were professionals. These student, who were of adolescent 

and adult age group were found to be having higher frequency of the acne vulgaris with varying 

severity. May the hormonal factor, due which their will be higher secretion of the sebum, makes them 

more prone to develop lesions. A systemic review by Heng AHS also had similar finding as our study, 

in their study the prevalence of acne had increased with increasing age, showing highest frequency in 

teenagers and a relatively low frequency in pre-pubertal children. Very less post-menopausal females 

had developed acne. 

 



In our study, almost 46% of the patients were having symptoms of acne vulgaris since less than 6 

months, followed by 6 to 1 year of duration with the proportion of 39% and only 15% of them were 

suffering from the acne for almost more than a year. Perkins et al also published their North American 

observational study data showing that 12%–22% women suffering from acne in their adult life were 

having lesions for almost a year. 

 

Most of the patients in our study were having the acne lesions at multiple sites such as cheek, forehead, 

chin and back. Almost 90% of the patients were presented with lesions over face. Followed by 

distribution of lesions over forehead among 53% and 30% of the patients were having lesions over back, 

21 % with presence of lesions over chin. A community-based survey of >700 people by Goulden V et al 

had seen people older than 25 years reporting clinical facial acne among 12% of women and only 3% of 

men.  

 

Contrast to our study,  Ahmed et al had noticed that all of their patients had acne in the face. Out of 

hundred recruited patients in our study, 52% of them had two site involvements, 28% of the females had 

single site distribution and 18% involvement of three sites. Whereas only 2 of them were having the 

distribution in all four sites mentioned above. Among these 28/100 single site involvement patients,  

almost 89% of the patients were having lesions over cheek only. Which can be compared with the study 

conducted by Ahmed et al., and Goulden et al. Whereas, 3 out of these 28 patients had lesions over the 

forehead only. Among the two site distribution of the lesions, we found that the majority of them had 

distribution over face and forehead. Followed by lesions over cheek and also on chin then cheek and 

back Only 4 females and 2 females presented with presence of lesions over chin + back and chin + 

forehead respectively. 

 



Grading of the acne lesions based on Indian scale had analyzed and illustrated in the above bar graph. 

Based on the above observation, 47 out of 100 females were having grade II acne, which is followed by 

35% of the Grade III distribution. Whereas, Grade I and Grade IV was observed among 9% of the 

patients. This had correlation with the increasing age of the patients. Almost 83% of the patients were 

having mild acne, 12% were presented with moderate grade. Only 4% were observed with severe grade 

and hardly 1 patient was having a very severe form of the acne vulgaris. 

We found the strong positive association between BMI and the frequency of acne vulgaris Though 45% 

of the patients were normal weighed. 28% and 25% of the females in our study were underweight and 

overweight respectively. Hardly 2% of the patients were obese in our clinical trial. But the severity was 

more among over weight and obese patients compared to others. 

We also observed the strong association between previous family history of acne and the frequency of 

acne vulgaris. This is also reported by Goulden V, Dumont-Wallon and Dréno et al, in which almost 

>50% of the patients were having strong familial history of acne vulgaris. 

Average testosterone level of the 100 participants was found to be 30.33±21.05 with a 95% Confidence 

Interval of 26.16 to 34.51. The median testerone level value was 19.78 with an interquartile range of 

11.35.  The minimum value was 11.35, maximum value was 96.85 with a range of 81.76. Majority of 

the women, as many as 90% with acne vulgaris, were found to have a normal testosterone level of 15 to 

70ng/dl. None of the participants had less than normal testosterone level. However, 10% of the 

participants had more than normal (>70ng/dl) testosterone level.The data was analysed for correlation of 

acne grading by the Indian system with other variables. the correlation coefficient for the correlation 

between acne grade and testosterone level was 0.229. This positive correlation was significant with a p 

value of 0.022. The correlation between the grading of acne and Body Mass Index was also positive 

correlation with statistical significance (p value of 0.001). There was also a positive correlation between 



grading of acne and age of the participants with a correlation coefficient of  0.543 and it was statistically 

significant with a p value of 0.000 

 Lucky et al. had conducted a case-control study comparing the plasma hormonal levels plasma hormone 

levels in patients with acne vulgaris. In this research, the average levels of all hormones were tested. In 

52% of acne patients, 66% of hirsutism patients and 63% of acne and hirsutism patients have at least one 

abnormal hormone level, plasma androgens are frequently elevated. The free Testosterone amount in the 

blood is 25%, Free 17-β -23% and DS 19%. Only 12% of the population had high total Testosterone. 

Schiavone FE et al. had conducted a study on 24 acne women and found that 4 had elevated total 

testosterone levels and 11 had elevated free testosterone levels. 

Similar to current research and previous studies mentioned above, Ahmed YB et al found that patients 

with acne had an mean±SD serum testosterone level of 0.51 ng / mL ±0.27; which was  compared with 

0.31 ng / mL± 0.12, P˂0.05(significantly higher than the control group). However, 28 people in this 

study had an irregular menstrual cycle (46.6 percent). Research by Hatwal A et al. clinical supports our 

research, showing that in women with acne vulgaris, DHEA-S, testosterone levels were higher –i.e- 

p<0.001 than in the control group. Ahmed et al. it has also been reported that serum testosterone is 

higher than normal in acne patients (10%), while serum testosterone in control individuals is lower than 

normal, a statistically significant difference (p<0.001).  

As a result of this research, the detection of endocrine abnormalities in women with acne is likely to lead 

to hormone therapy as a choice of treatment. However, free testosterone does not appear to be correlated 

with the type or location of acne in all patients. Whereas, the severity correlates with the serum 

testosterone with strong positive spearman correlation test. Which can be explained by our result, acne 

grading and testosterone level had a positive correlation of 0.273 and the p value of 0.006. 

  



CONCLUSION 

Frequency and Severity of acne vulgaris has positive correlation with the early age of onset,  high body 

mass index (BMI)  and the strong correlation with familial history of acne vulgaris. 

Acne vulgaris is most common among young females, in whom the hormonal variation will be more. 

The severity, distribution of lesions at different sites and age of onset has positive association with the 

serum testosterone level, which is also explained by many other clinical studies. 

Hence, the thorough hormonal investigation should be advice among all the females diagnosed with 

acne vulgaris in order to provide better management to attain the best results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUMMARY 

In this study titled ‘ Estimation of serum testosterone levels in women with acne vulgaris ‘ we 

estimated the serum testosterone levels in women with acne vulgaris and assessed the co-

relation between serum testosterone and grades of acne vulgaris among patients attending 

department of Dermatology and Venereology , SDM medical college , Dharwad. Total of 100 

patients were selected as per inclusion criteria for the descriptive part of the study. The 100 

patients with acne vulgaris were recruited for comparative cross sectional study to look for 

association of serum testosterone levels on acne vulgaris among females. 

The following inferences were made from the finding of our study : 

1. Most of the female acne vulgaris patients were from urban area , 62 % as compared to 

38 % in rural area suggesting lifestyle factors to play a role in their pathogenesis 

2. Most of the acne patient belonged to B.G Prasad scale social class III (50%) , 

followed by social class IV (29%) , followed by social class II (21%) , and the remaining to 

social class I and social class V. 

3. More than half of the participants in our study were students with the frequency of 

57% followed by home maker with 41% of the distribution. Whereas, hardly 2% of them 

were professionals. This could also explain the observation of young adults who belongs to 

student age group having more frequency of acne vulgaris compared to other age group. 

4. It was found that almost 46% of the patients were having symptoms of acne vulgaris 

for less than 6 months, followed by 6 to 1 year of duration with the proportion of 39% and 

only 15% of them were suffering from the acne almost more than an year 

5. Most of the patients were involved in multiple sites of distribution. Almost 90% of the 

patients presented with lesions over face. Followed by distribution of lesions over forehead 

among 53% and 30% of the patients were having lesions over back, 21 % with presence of 

lesions over chin. 



6. On grouping patients based on number of sites involved based on their distribution 

over cheek , forehead , chin and back , out of hundred recruited patients, 52 of them had two 

site involvements. Followed by 28%, of single site distribution of the lesion. 18% of the 

females had three site involvements. Whereas only 2 of them were having the distribution in 

all four sites. 

7. On further analysis of single site involvement , almost 89% of the patients were 

having lesions over cheek only. Whereas, 3 out of these 28 patients had lesions over the 

forehead. 

8. Among 52 female participants with two site involvement , 15.3% of them had lesions 

over cheek and also on chin. Cheek and back had lesions, among 11.6% of the patients. Only 

7.77% of the patients had lesions over chin and back. Hardly 3.8% of them were having 

lesions distributed over chin and forehead. 

9. Among 18 patients with three site involvement , majority of patients , that is 72.2 % 

had lesions distributed over cheek , forehead and back. 5.6 % of them presented with lesions 

over chin , forehead and back. 22.2% had lesions over chin , cheek and back. 

10. On analysis of characteristic type of lesions we found that 53% participants had 

comedones whereas it was papules in 86% , pustules in 43% and nodules/cysts in 9% of 

patients. 

11. Grading on the basis of indian scale revealed 47% were having grade II acne, which is 

followed by 35% of the Grade III distribution. Whereas, Grade I and Grade IV was observed 

among 9% of the patients each. 

12. On basis of global grading system (GAGS) analysis , almost 83% of the patients were 

having mild acne, 12% were presented with moderate grade. Only 4% were observed be with 

severe grade and hardly 1 patient was having very severe form of the acne vulgaris. 



13. On analysis of medical history among women with acne vulgaris , it has been found 

that all patients recruited in our study were having the significant family history. 

14. The association between BMI and the frequency of Acne vulgaris had been looked for 

in our study and 45% of the patients were normal weighed but 28% and 25% of the females 

in our study were underweight and overweight respectively with 2% of the patients being 

obese in our clinical trial. 

15. The average testosterone level of the 100 participants was found to be 30.33±21.05 

with a 95% Confidence Interval of 26.16 to 34.51. The median testerone level value was 

19.78 with an interquartile range of 11.35.  The minimum value was 11.35, maximum value 

was 96.85 with a range of 81.76 

16. On basis of our study , majority of the women, as many as 90% with acne vulgaris, 

were found to have a normal testosterone level of 15 to 70ng/dl. None of the participants had 

less than normal testosterone level. However, 10% of the participants had more than normal 

(>70ng/dl) testosterone level. 

17. The data was analysed for correlation of acne grading by the Indian system with other 

variables. The correlation coefficient for the correlation between acne grade and testosterone 

level was 0.229. This positive correlation was significant with a p value of 0.022. The 

correlation between the grading of acne and Body Mass Index was also positive correlation 

with statistical significance (p value of 0.001). There was also a positive correlation between 

grading of acne and age of the participants with a correlation coefficient of  0.543 and it was 

statistically significant with a p value of 0.000 

18. Acne grading according to GAG score was checked for correlation with other 

variables by spearman correlation. Acne grading and testosterone level had a positive 

correlation of 0.273 and the correlation was statisitically significant with a p value of of 

0.006. However, the correlation between acne grading and BMI was found to be 0.158 and p 



value of 0.117. Hence, the correlation between acne grading and BMI was not statisitically 

significant. The correlation coefficient for acne grading versus age was 0.435 and statistically 

significant with a p value of 0.000. The correlation between acne grading and duration of 

acne had a negative correlation coefficient of -0.279 with a p value of 0.005. Hence, the 

correlation was statistically significant. the correlation coefficient between acne grading and 

number of lesions was 0.488 with a p value of 0.000 and the correlation was statistically 

significant. 

19. Based on correlation model between two independent variables - GAG Score and 

Serum testosterone, the sample is clustered towards the variable to be explained, with the 

value of 0.348, indicating the weak positive correlation between the testosterone level and the 

GAG Score. 

20. The graph of regression model based on our study explained the correlation between 

variables of  Indian scoring system for acne grading and the serum testosterone level, with the 

value 0.23 showing the positive association between these two. Patients with high 

testosterone level presented with the increased severity of acne vulgaris. 
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FIGURES 

FIGURE 1 &2- GRADE 1 ACNE : MULTIPLE CLOSED COMEDONES ON 

FOREHEAD AND BOTH CHEEKS 

 

 

   

FIGURE 1 

FIGURE 2 



 

FIGURE-3,4 & 5-GRADE 2 ACNE – FEW COMEDONES , MULTIPLE ERYTHEMATOUS 

PAPULES AND A SOLITARY PUSTULEOVER BOTH CHEEKS AND CHIN 

 

 

 

FIGURE 3 

FIGURE 4 



                                           

 

                                           

 

FIGURES-6,7 & 8- GRADE 3 ACNE : MULTIPLE ERYTHEMATOUS PAPULES AND 

PUSTULES WITH FEW NODULES 

 

FIGURE 5 

FIGURE 6 



 

 

 

 

 

 

FIGURE 7 

FIGURE 8 



FIGURES-9, 10, & 11-GRADE 4 ACNE : MULTIPLE ERYTHEMATOUS PUSTULES , 

NODULES AND CYSTS 

 

 

                                                                           

 

FIGURE 9 

FIGURE 10 

FIGURE 11 
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ANNEXURE A : CONSENT FORM 

SDM COLLEGE OF MEDICAL SCIENCES & HOSPITAL 

SATTUR, DHARWAD 580009 

INFORMED CONSENT FORM 

           I ____________________________________________ declare that I have been 

informed in detail about the dissertation- “ESTMATION OF SERUM 

TESTOSTERONE LEVELS IN WOMEN WITH ACNE VULGARIS” and I 

hereby give consent to be included as a subject in it. 

          I have also been informed to my satisfaction by the attending doctor,    Dr. 

R.M.Mokanalakshmi, the purpose of the study which includes studying the association 

of acne vulgaris and serum testosterone in female patients and the co-relation of various 

grades of acne vulgaris and serum testosterone levels in female patients . 

         I have been informed to my satisfaction by the attending doctor about the need for 

routine investigations and the cost of the same. I have also been informed about the 

different treatment options and their complications. I give my consent to the attending 

doctor to do a physical examination, record the findings and take photographs 

whenever necessary. All this has been explained to me in the language I understand and 

I fully consent for the same. 

          I am also fully aware that at any point of time I can withdraw myself from this 

study.I also give full consent to use the data obtained during the study for the purpose 

of publication in professional journals. 

Signature of the doctor (investigator)                          Signature of the patient/ relative               

Name of the doctor (investigator):                               Name: 

                                                                             Relationship: 

                                                                             Address: 

Place:                                                                    Date 

 



 
 

 

 

 

 

 
 

 

PATIENT INFORMATION SHEET 



 

Patient Serial Number- 

         We are doing a study of Estimation of serum testosterone levels in women with acne vulgaris 

attending Dermatology OPD in SDMCMSH, Dharwad. The purpose of this study is to estimate the 

levels of serum testosterone levels in females with acne vulgaris and its association with the grades 

of acne vulgaris. If you agree to be a part of this study, you will be asked questions about your health 

condition  and a detailed history and examination along with clinical photographs and  relevant 

investigations  required will be done. This study is purely an observational study and there will be no 

harm caused to the patient either short or long term as a result of this study.  

Principal investigator 

Dr R.M.Mokanalakshmi 

Department of Dermatology 

SDM College of Medical Sciences and Hospital  

Sattur,Dharwad 

Mobile No – 6381270547 

         I hereby agree in accordance with the above information, that a doctor or member of the study 

personnel may contact me in person or by post or telephone (tick on which is appropriate) to ask 

questions regarding the same. 

NAME OF PATIENT  

ADDRESS  

TELEPHONE NUMBER  

DATE  

 

 



 

 

 

 

 

 

 



ANNEXURE B : PROFORMA 

 

 

Name:                                                                         OP no:    

Age:                                                                              IP no: 

Sex:                                                                                

Occupation:               Socio-economic status:        

Address:           Phone Number: 

 

Provisional diagnosis:     

 

Duration since diagnosis: 

 

Duration of treatment:      

 

Chief skin complaints and duration: 

  

History of present illness: 

 



History of past illness: 

 History of past skin condition: 

 

Medication history: 

 

Family history: 

 

Personal history: 

 

Menstrual history: 

 

General physical examination: 

 Weight:  Height:  BMI: 

 Vitals:    Pulse:               BP:   RR:       Temp: 

 

Pallor:          Icterus:          Cyanosis:           Clubbing:            Lymphadenopathy: Edema: 

 

Systemic Examination: 

  CVS: 



  RS: 

  P/A: 

  CNS: 

 

Cutaneous examination: 

 Skin:   

Mucous membranes: 

 Hair: 

 Nail: 

 

FINAL DIAGNOSIS- 

 

 

 

 

 

 

 

 

 



ANNEXURE C : KEY TO MASTER CHART 

ADDRESS- U-URBAN ; R-RURAL 

SOCIO-ECONOMIC STATUS- MODIFIED B.G.PRASAD 

SITE- Ck-Cheek 

         F- Forehead 

         Ch-Chin 

         B-Back 

DURATION- m- months 

                   y- years 

GRADE- 

Acne vulgaris was graded by Indian authors, [14] using a simple grading system, which classifies acne vulgaris 

into four grades as follows. 

Grade 1: Comedones, occasional papules. 

Grade 2: Papules, comedones, few pustules. 

Grade 3: Predominant pustules, nodules, abscesses. 

Grade 4: Mainly cysts, abscesses, widespread scarring. 

 

 

 

 

 

 

 

 

 

 

 



 

GAGS SCORE- 

 

FAMILY HISTORY- P- PRESENT ;       NP-NOT PRESENT 

 

 

 

 

 

 

 

 

 

 

 

 



ANNEXURE-D- MASTER CHART 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 


