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TITLE OF THE ABSTARCT: Cutaneuos profile and nail fold dermoscopy in patients
with scleroderma.

DEPARTMENT: Dermatology, Venereology and Leprosy

NAME OF THE CANDIDATE: Priya SaraKuryan

DEGREE AND SUBJECT: MD DVL

NAME OF THE GUIDE: Dr. Dincy Peter

Objectives. The primary objective was to describe the cutaneous manifestations and

nailfold dermoscopy in Scleroderma. The secondary objective was to study interleukin 6

levelsin subset of diffuse systemic sclerosis patients.

Methodology: We recruited 35 patients between a study period of February 2014 to

September 2015. All patients were examined for cutaneous manifestation of systemic

sclerosis and dermoscopy of the nail fold capillary was performed using Heine delta 20

dermoscope. The severity of the disease was assessed using a Modified Rodnan Skin

score. In asubset of patients with diffuse systemic sclerosisinterleukin -6 levels were

assessed. The prelevence was expressed in term of percentage along with 95%



confidence interval. The association of dermoscopic capillary pattern and Rodnan skin

score with various clinical manifestations was evaluated using X2 tests.

Results: In our study we had afemale preponderance with 91% of patients with diffuse
type of disease. Cutaneous sclerosis was present in 97.1 % of our patients with upper
limb being the commonest site of involvement. Pigmanetary disturbances were
commoner in our study (94.3%) with commonest abnormality being salt and pepper
pigmentation. Commonent systemic manifestation was interstitial lung disease (74.3%).
The commonest pattern in nalifold dermoscopy was dilated capillaries (91.4%).
Scleroderma pattern was seen in 77.1% of our patients. Interleukin 6 was elevated in 2 of

7 of our patents.



INTRODUCTION

Scleroderma is an autoimmune condition of unknown aetiology which can affect the
skin, blood vessels and internal organs. It was initially described in 1754 in a young
Italian woman who presented with progressive thickening of the skin.(1) The skin
involvement is a cardinal feature for the diagnosis of scleroderma. Other internal
organs which can be involved include the lungs, gastrointestinal system, heart and the
kidneys.

Sclerodermalis classified into diffuse and limited type of disease based on the extent
of skin involvement. The skin involvement in systemic sclerosis can be varied. Apart
from the cutaneous sclerosis, the other skin manifestations include Raynaud’s
phenomenon, digital ulcers, gangrene, flexion contractures and telangiectasias. There
are various diagnostic criteria for the diagnosis of scleroderma, the commonly
followed one being the American College of Rheumatology (ACR) criteria. The
diffuse type of disease is associated with increased internal organ involvement and
worse prognosis. Scleroderma accounts for the highest proportion of mortality among
patients with connective tissue diseases. The main causes of death in scleroderma
include scleroderma renal crisis, pulmonary artery hypertension and pulmonary
fibrosis. Hence early diagnosis and initiation of therapy is of utmost importance in
improving the survival rates.(2)

Nail fold dermoscopy is a noninvasive technique which aids in the diagnosis of

scleroderma. Presence of abnormal nail fold capillaries has been given ascore of 2 in



the latest ACR- EULAR (American College of Rheumatology — European League
against Rheumatism) criteria in the diagnosis of scleroderma. Nail fold dermoscopy
helps in predicting the stage and extent of microvascular damage and also to
differentiate primary Raynaud’s phenomenon from Raynaud’s phenomenon
secondary to scleroderma and other related disorders. It also aids in the diagnosis of
early scleroderma prior to the onset of skin symptoms.(3)

There have been no published Indian studies on the pattern of nail fold dermoscopy
in scleroderma. Hence we conducted this study to look at the cutaneous profile and

nail fold dermoscopy in patients with systemic sclerosis.



AIMSAND OBJECTIVES
Primary Objective
To describe the cutaneous manifestations among scleroderma patients
To study the nail fold dermoscopy findings and its correlation with
systemic manifestation in scleroderma patients

Secondary objective

To study the levels of interleukin-6 among a subset of patients with diffuse

systemic sclerosis



REVIEW OF LITERATURE

INTRODUCTION

Scleroderma is an autoimmune connective tissue disease of unknown agtiology
which affects the skin, internal organs and blood vessels.(1) It is also referred to as
progressive systemic sclerosis, systemic sclerosis and acrosclerosis.(4) Skin is the
most commonly affected organ and cutaneous sclerosisis one of the cardina feature
for the diagnosis of scleroderma.(2) It affects three major pathogenetic hallmarks
which include immune dysfunction, extensive skin fibrosis and vasculopathy. The
interaction between these hallmarks is still unknown. Scleroderma is a heterogeneous
disease with clinical features which vary from only cutaneous involvement to
extensive internal organ involvement.

HISTORY

The first case was described in 1754 in an Italian lady who had progressive
thickening of skin. Goetz postulated that scleroderma was a systemic disease and
coined the term progressive systemic sclerosis.(4)

EPIDEMIOLOGY

Overall prevalence of the disease is estimated to be 4 to 489 cases per million
individuals and incidence is 0.6 to 122 cases per million individuals.(5)(6) The
prevalence in USA is estimated to be 240 per 1 million adults. The prevalence is
lower in Britain and Japan and is about 35 cases per 1 million persons.(6) There are

no standardised Indian studies on prevalence of the disease. The reported prevaence



based on a study in north India by Minz et al. is 120 cases per million of which
Raynaud’s disease was present in 50 cases per million and 70 cases per million had
overlap disease. This study was a hospital based study on patients with ANA positive
connective tissue disorders. The limitation of the study was that there were no well
defined diagnostic criteria and the study was limited to north India.(7) Females were
more affected than males with ratios varying from 3:1 to 14:1.(2) The reported male
to female ratio in a previous Indian study by Sharma et al. was 1:5.2.(8) The male to
female ratio in Iceland and Japan was higher than the Indian study and was 1.8 and
1:16 respectively. The male to female ratio in Australia was 1:4.(8)(9)(10)(11) The
mean age of onset was 30 to 50 years with males having an earlier onset of the
disease.(2)

The racial factor influences both the disease type and susceptibility. Europeans,
white Americans and Australians more frequently have limited disease whereas
diffuse disease is more commonly seen in black American and some Asian
populations.(5) In a study by Pradhan et al. the prevalence of diffuse disease was
40.9% and limited disease was 29.1%.(12) Autoantibodies expression is aso
influenced by genetic factors.(5) (13)(14) Laing et a. reported that anti-centromere
antibodies were commoner in white women (38%) compared to black women(17%)
whereas anti scl-70 had similar prevalence in both groups(18.4 vs. 18.6%).(13)
McNeilage et al. reported high prevalence of anti scl-70(76%) in non white Thais as

compared to anticentromere(ACA) antibodies(4%).(14)



Systemic sclerosis has the highest case specific mortality among all the connective
tissue disorder and is influenced by race and ethnicity, age, extracutaneous
involvement and disease subtype.(2)

The commonest cause of mortality is progressive pulmonary fibrosis; other causes
include pulmonary artery hypertension, severe gastrointestinal involvement and renal
crisis. Renal crisis accounts for early mortality in systemic sclerosis.(6) The survival
rate is dependent on the internal organ involvement and has improved over the past
years due to introduction of new drugs. The estimated 10 year survival rate is 70 to
80%.(6)(15)

PATHOGENESIS

The pathogenesis of scleroderma is not clearly understood and is said to be an
autoimmune disease involving the cellular and humoral immune system.(2)(1)(16)
The key pathogenetic changes are immune dysregulation with formation of auto
antibodies, vascular changes and fibrosis which is characterised by deposition of
collagen in the extracellular matrix.(1) The clinical heterogeneity is influenced by the
predominant pathogenetic mechanism in the affected patients.(2)

AETIOLOGY

The exact aetiology is not known and the factors include genetic, infectious and
environmental factors.(2) The diagrammatic representation of aetiology of

sclerodermais depicted in figure - 1.



Genetic factors

A positive family history contributes to 13 fold risk for acquisition of disease.(2)
Assas et a. showed that families affected by scleroderma showed concordant auto
antibodies.(17) Monozygotic twins and dizygotic twins showed 90% and 40%
concordant auto antibodies respectively. Shared genes is gaining prominence in the
pathogenesis of scleroderma. Multiple genes in immune regulation which play arole
in pathogenesis of scleroderma include BANK1, IL-23R, IRF-5 and PTPN22.(18)
Studies have suggested an association of antifibrillarin positive patients with HLA-
DR1*1302, DQB1*0604/0605 halotype. Anti Pm-scl antibodies are associated with
HLA SRB1*03. STAT 4 geneis associated with both diffuse and limited disease.(19)
BANK-1 and IRF -5 alleles showed 1.43 increased risks for diffuse type of disease.
(20)

Infectious factors

Infections with Parvo virus B19, Human Papilloma Virus, Cytomegalovirus (CMV)
and toxoplasmosis is said to have a role as elevated antibodies have been detected in
a few patients. It is attributed to possible molecular mimicry with autoimmune
response induction. (21)(20)

Environmental factors

Occupational exposure to chemicals like silica, vinyl chloride, trichloroethylene,
benzene carbon tetrachloride and epoxy resins have been implicated to cause
scleroderma.(22)(23)(24)(25)(26) Drugs causing scleroderma like disease include

bleomycin, cocaine and pentazocine. Radiation therapy can also be a contributing
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factor. Smoking is an important factor which plays an important factor in induction

and maintenance mechanism of vascular changes.(20) Hypovitaminosis D was

associated inversely with skin severity, decreased DLCO levels and high pulmonary

artery pressure.(27)(28)

FIGURE -1: AETIOLOGY OF SCLERODERMA (20)
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Vascular Dysregulation

Vascular dysregulation is an early change in the pathogenesis of scleroderma

preceding fibrosis.(1)(29) The blood vessels affected range from the small capillaries
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in the proximal nail fold to the pulmonary arteries.(1) The primary event is vascular
injury and activation of vasoactive mediators. Initial vascular injury is characterised
by endothelial injury which is mediated by various factors which include
environmental stress, proteolytic enzymes, cytokines, viruses and endothelial
directed auto antibodies.(20) The earliest sign is vasodilatation — vasoconstriction
Imbalance leading to increased vascular permeability. Vasodilatation is mediated by
nitric oxide, calcitonin related gene peptide and prostacyclin. Vasoconstriction is
mediated by endothelin 1(ET-1), apha-2 receptors and angiotensin Il. Impaired
vasodilatation- vasoconstriction balance leads to impaired blood flow and tissue

hypoxia.(20)(2)

The endothelial activation causes expression of the cell adhesion molecules which
causes transendothelial migration and perivascular accumulation of both T and B
lymphocytes and macrophages. The inflammatory cells produce cytokines and
transforming growth factor beta (TGF-[3) along with endothelin factor-1 which leads
to an activation of myofibroblasts which leads to subendothelial fibrotic tissue along
with platelet aggregation and intravascular thrombosis. These changes lead to
microvascular occlusion. In scleroderma, there isimpaired neoangiogenesis which is
mediated by vascular endothelial growth factor (VEGF) and its receptor along with
TGF-. Transforming growth factor beta (TGF-[3) leads to accumulation of collagen
in extracellular matrix. Anti endothelial antibodies also contribute to endothelia

apoptosis. Elevated levels of von Willebrand factor, fibrinogen and plasma proteins



also contribute to micro-occlusion. Digital ulcers and Raynaud’s phenomenon is
attributed to reversible vasospasm along with arterial damage whereas renal crisis

and pulmonary artery hypertension are attributed to large vessel dysregulation.

(4)(20)(2)

Endothelin-1 is a strong vasoconstrictor which also has fibrotic properties. It
activates fibroblast collagen production along with leukocyte adhesion molecule
activation. It has two receptors ET-A and ET-B of which ET-B is down regulated
causing vasoconstriction and fibrosis. Elevated levels of ET-1 are seen in patients
with minimal fibrosis with associated pulmonary hypertension and primary vascular
disease and in patient with the diffuse type of disease. Elevated ET-1 also correlates
with the severity of Raynaud’s phenomenon, digital ulcers, pulmonary hypertension

and renal crisis.(20)(30)(31)(32)(33)

I mmune dysfunction

Immune dysfunction appears to play arole in the pathogenesis of systemic sclerosis
and affects both the humoral and cell mediated immunity.(1) The initial
inflammatory cells include T cells, B cells, mast cells and macrophages. In the later
stages the T lymphocytes are the predominant cells which lead to oligoclonal
expansion with a predominant Th2 response. Thisis demonstrated by elevated levels
of Th-2 related cytokines in scleroderma patients which include interleukins 2, 4, 10,

13 and 17.
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Toll like receptors and non toll like receptor activation lead to the activation of B
cells which in turn activates interleukin 1 and 6 along with TGF-3. These cytokines
lead to accumulation of collagen in the extracellular matrix which eventually leads to

fibrosis.(20)(2)

Evidence shows that interleukin 6 may be critical in the pathogenesis of systemic
sclerosis. Interleukin-6 (IL-6) is a pro-inflammatory cytokine which is an acute
phase protein and hence is elevated in the early stage of the disease. Interleukin
6 levels are elevated in diffuse and limited type of disease. Polymorphismsin the IL-6
gene may lead to an increase in susceptibility to develop systemic sclerosis. IL-6 and
fibrotic events may be mediated directly through transcriptional activation of
collagen. It may be mediated indirectly through the upregulation of other cytokines
acting in an autocrine manner. Addition of IL-6 to fibroblasts in the dermis leads to
upregulation of collagen which eventually leads to fibrosis. It is still unclear at a
molecular level how elevated IL-6 contributesto fibrosis. Elevated levelsof 1L-6 were
also proportionate to skin thickness suggesting a possible causal relationship.(34)
Elevated IL-6 levels also correlated with antihistone antibody levels and levels decreased
with treatment.(35) Interleukin 6 also has a protective role in the gut mucosa and use of
IL-6 antagonists was associated with exacerbation of gastrointestinal symptoms.(36)
Increased IL-6 levels were also associated with avascular areas in dermoscopy which was
associated with higher incidence of the digital ulcers.(37) Increased IL-6 levels are dso

associated with increased CRP levels which correlated with disease severity, decreased
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surviva and worse outcome.(38) Studies are underway in developing anti IL-6 antibodies

as apossible therapeutic target.(39)

Auto-antibodies production

Majority(95%) of patients with scleroderma have positive auto antibodies which have
diagnostic and prognostic implications.(2)(28) Table 1 demonstrates the various auto-

antibodies associated with sclerodermaand its clinical association.

TABLE 1: AUTO-ANTIBODIES IN SCLERODERMA(2)

AUTOANTIBODY CLINICAL ASSOCIATION

Diffuse type of disease
Pulmonary fibrosis
secondary pulmonary artery hypertension

Scl -70

Limited type

Anti centromere Isolated pulmonary artery hypertension
Calcinosis

Severe Gl involvement

U1RNP Overlap features
Arthritis

RNAP-I11 Diffuse type
Renal crisis

Limited type
Myositis overlap
Calcinosis

Pm-scl

Diffuse type

Fibrillarin Pulmonary artery hypertension
Renal disease

Myositis

Th/To Limited type
Pulmonary fibrosis

12




Fibross

Fibrosis is the fina pathogenetic mechanism in the development of scleroderma
leading to collagen deposition in the extracellular matrix of the skin as well asinternd
organs. The main contributor is the fibrogenetic fibroblasts. The factors contributing
to inappropriate activation along with growth enhancers and down regulators are till
not clearly understood. There is up regulation of collagen types |, Ill, V, VI, VII and
X1V. This is mediated by cytokines like TGF-3. Transforming growth factor - is
mitogenetic for fibroblasts and leads to accumulation of collagen, glycosamineglycans
and fibronectin. There is also increased expression of proteases like thrombin and
tryptase which leads to synthesis of matrix. There is down regulation of matrix
metalloproteinases (MMP) like MMP 3,7and 12 with elevation of tissue inhibitors of
metalloproteinases (TIMP) and presence of anti MMP auto antibodies. Transforming
growth factor -Ris aso related to Connective Tissue Growth Factor (CTGF) whichisa
strong inducer of collagen production and is important in maintenance of extracellular
matrix. Fibrillin-1 is seen in the dermis and fibrillin-2 is seen in the vascular tissue and
basement membrane. Autoantibodies are present against short fragment of fibrillin -1
which help in remodeling during fibrosis. Antibodies against fibrillin-2 are associated
with wnt pathway and TGF-3.(40) Wnt pathway is associated with pulmonary
fibrosis.(41) In astudy by Wei et al on a mouse model, wnt 10b was associated with
TGF-3 dependent dermal fibrosis and loss of adipose tissue.(42) Antibodies against

platelet derived growth factors (PDGF) receptor activate gene expression of collagen

13



and eventualy lead to fibrosis. Other factors which contribute to fibrosis include
VEGF, ET-1, IL 13 and 21 and Monocyte chemoattractant Protein(MCP) protein.
Some evidence suggests that there is an autocrine mechanism leading to
hypersensitivity of growth factors in the scleroderma affected fibroblasts. Other
evidence suggest that normal fibroblasts when exposed to an abnormal
microenvironment leads to enhanced expression of growth factors which lead to
collagen synthesis. (2)(20)(43) Proteome wide analysis showed that CXCL4 is the
predominant protein secreted by plasmactytoid dendritic cells in scleroderma.(46)
CXCL4 can serve as a hiomarkers for skin fibrosis and pulmonary fibrosis and aso
predict the progression in patient with scleroderma phenotypes.(38) The interaction

between endothelial cells, fibroblasts and leucocytes are demonstrated in figure -2.

FIGURE 2: PATHOGENESIS
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CLASSIFICATION

Systemic sclerosis was classified by Leroy in 1988 based on the extent of skin

involvement as shown in figure 3.(44)

The limited type is characterized by involvement of the distal extremities and the
face. The ADF (Arbeitsgruppe Dermatologische Forschung) classification is used in
limited acral disease, type 1 is defined as involvement up to ankle joint and hand and
type 2 is defined as involvement of more proximal limbs and face.(44) Barnett et al.
classified skin sclerosis as type | including sclerodactyly, type 2 as proximal to
metacarpophalangeal joint with no involvement of the trunk and type 3 includes
involvement of the trunk.(45) Limited disease is characterised by late organ
involvement and anti CENP antibodies positivity (50 to 90%) of patients. A certain
subset of patients with limited type of systemic sclerosis have CREST syndrome
(calcinosis, Raynaud’s phenomenon, oesophageal involvement, sclerodactyly and
telangiectasia). Diffuse type of systemic sclerosis is characterised by early organ
involvement and anti Scl 70 positivity. Systemic sclerosis sine scleroderma refers to
Raynaud’s phenomenon with positive serology with no cutaneous involvement.

(4)(44) The differences between diffuse and limited disease are shown in table-2.
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FIGURE 3 - CLASSICATION
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TABLE 2 : DIFFERENCES BETWEEN DIFFUSE AND LIMITED TYPE (2)

DIFFUSE LIMITED
Extent Extremities, face, trunk Extremities, face
Raynaud’s phenomenon Within 1 year Many years to decades
Organ involvement Early Late
Tendon friction rub Present Absent
o Anti topoisomerase -1(30 to _
Antibodies Anti CENP (50 to 90%)
40%)

Organ involvement is early in diffuse systemic sclerosis and there is early onset of

pulmonary fibrosis. Pulmonary artery hypertension is common in the limited disease

and has alate onset. Renal crisisis commoner in diffuse systemic sclerosis.
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SCLERODERMA DIAGNOSTIC CRITERIA

The diagnosis for scleroderma is made on the basis of the criteria devised by

American college of rheumatology (ACR) in 1980

Major criteria — symmetric proxima sclerosis extending beyond metacarpal

phalangeal joint and metatarsal joint

Minor criteria— 1) sclerodactyly
2) digital pitted scars/loss of substance over finger pads
3) bibasilar fibrosis
The diagnosis is made on the basis of presence of one major or two or more minor

criteria.

This criterion has a sensitivity of 97% and specificity of 98%. The limitation of this
classification was that patient with early systemic sclerosis and 20% of patients with

limited disease were excluded from diagnosis.(46)

Leroy and Medsger in 2001 modified the earlier ACR criteria to include early
systemic sclerosis. Early scleroderma was diagnosed on the basis of abnormal
capillary findings and presence of auto-antibodies in the absence of cutaneous

features.(47)

Recently, a new classification criteria of systemic sclerosis has been recommended

by the European League against Rheumatism (EULAR) and American College of

17



Rheumatology (ACR) which is shown in table 3. According to this criteria skin

thickening of both hands extending proximal to the metacarpo-phalangeal joint is

sufficient for diagnosis of scleroderma. In addition there are 7 items with subsets

having weighted scores. The subset with higher score is taken for calculation of the

total score. A score of > 9 isrequired for diagnosis. This criterion has a sensitivity of

91% and specificity of 92%.(48)

TABLE 3: EULAR CLASSIFICATION

ITEM SUBSET POINTS
Skin thickening of both hands 9
extending proximal to the mcp
joint(sufficient criterion)
Skin thickening Puffy fingers 2
Sclerodactyly(distal to MCP joint
and proximal to PIP joint) 4
Fingertip lesions Digital tip ulcers 2
Digital pitted scars 3
Telangiectasia 2
Abnormal nail fold capillaries 2
Lung involvement Pulmonary artery hypertension 2
Interstitial lung disease
2
Raynaud’s phenomenon
SSc related auto antibodies Anticentromere 3 3

Antitopoisomerase |

Anti RNA polymerase ||
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CLINICAL FEATURES

The most commonly involved organ is the skin which is almost always affected and
is considered to be the cardinal feature for diagnosis. The other organs involved are

lungs, heart, kidneys, gastrointestinal system and heart.(2)

Cutaneous Features

The most commonly involved sites include the hands, face and the lips. In a study
done in Leeds, hands were involved in 95% followed by the chest in 30% and feet in

15%.(4)
Sin sclerosis

The skin over the hands and face are the most commonly involved sites. The stages
in skin involvement include oedematous, indurated and atrophic phases. In the
oedematous phase, there is pitting edema involving the digits with a doughy feel aso
called sausage digits. The oedema is attributed due to deposition of dermal
glycosaminoglycan, vascular and hydrostatic changes.(1) It progresses to the
indurated phase or the sclerotic phase where the skin becomes taut and shiny. Rapid
progression from indurated phase to sclerotic phase is associated with bad prognosis
and diffuse involvement. The fingers at this stage are referred to as Madonna’s
fingers.(49) The cutaneous sclerosis typically starts acrally involving the finger tips

and hands but may progress proximally and symmetrically to involve the trunk and
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face. There is associated decreased sweating, loss of hair with loss of skin creases
with inability of skin to fold. It progresses to the final stage, the atrophic stage where
the skin becomes tight and hidebound with loss of subcutaneous tissue and formation
of flexion contractures and digital ulcers. Rapid progression of sclerosis is associated
with bad prognosis whereas gradual progress is associated with a good prognosis.
(49)(4) Skin sclerosis was seen in al patients in a study by Krishnamurthy et al. and
in 98.5% of patients in a study by Sharma et a. The prevalence of skin sclerosis was
86% in the whites and 96% in African American in a study by Reville et a. (8) (50)

(53)
Face involvement

In a well developed case there are characteristic facia features. The skin is bound
down and hard with shiny forehead and loss of expression lines with typical mask
like facies. The nose is small with pinched or beaked appearance. The mouth opening
Is decreased with pursed appearance due to radia furrows and thinning of upper lips.
Microstomia can be associated with difficulty in talking and eating. Inter-incisor
distance can be decreased in both the vertical and horizontal direction in
scleroderma.(4) The lower eyelid cannot be everted due to loss of subcutaneous
tissue(Ingram’s  sign).(51) Mucosal involvement can present with frenulum
shortening secondary to sclerosis.(52) Rarely, periorbital oedema and mandibular

atrophy have been reported. (53) Chondrodermatitis nodularis helicis was reported in
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3 of 21 patients with limited disease. They present as painful nodules over the helix

of the ear.(54)
Neck sign

The neck sign also referred to as Barnett’s sign is the prominence of the platysma on
hyperextension of the neck and seen in 90% of the patients. It is a useful diagnostic
tool to differentiate from primary Raynaud’s phenomenon and in case of limited or

early sclerodermawhere clinical features may not be apparent.(55)(56)
Pigmentary disturbances

Pigmentary disturbances are present in 50% of the patients and can present as salt
and pepper pigmentation, depigmentation and diffuse hyperpigmentation. Patients
presenting with diffuse hyperpigmentation have accentuation in sun exposed areas
and pressure areas. Salt and pepper pigmentation also referred to as leucoderma of
scleroderma presents as depigmentation with retention of perifollicular pigmentation.
It commonly involves the upper trunk and face, but may also involve uninvolved skin
and sclerotic skin.(1)(4)(52) In astudy by Sharma et a. the pigmentary abnormalities
noted were diffuse pigmentation in 88.1%, mottled hypo-depigmentation (salt and
pepper-like pigmentation) in 51.2% and depigmentation at the sites of scars in

31.3%.(8)

The mechanism of pigmentation in scleroderma is not known. Endothelin -1(ET-1)
which is produced in the keratinocytes promotes melanin synthesis and melanocyte

production. Increased ET-1 production in keratinocytes has been correlated with
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pigmentation and can be associated with severe disease.(57) The retained
perifollicular pigmentation is attributed to retainment of melanogenesis in the

perifollicular capillaries.(58)
Telangiectasias

Mat like telangiectasiasis present in 75% of the patients and varies in size from 2mm
to 20mm. It is commonly seen in face, mouth, lips, hands and upper trunk. They are
representative of dilated venules and blanch on pressure. It can be present in the
limited and diffuse type of disease.(4)(52) In a study by Sharma et al. the prevalence
was 36.8%, the prevalence in the western population was 51% in the whites and 59%
in the Hispanics.(8)(59)

Calcinosis cutis

Calcinosis cutis is a type of dystrophic calcification which presents as discharging
chalky white discharge over the fingers, hand, elbow, knee, ankle and the iliac crest.

It generally presents late in the disease course. Calcinosis cutis is seen in 25% of the

patients and more commonly affects the females.(4)(52)(60)
Digital ulcers

The ulcers commonly involve the finger tips, but may also involve the ulnar border
of the thumb and radial border of index finger. The digital ulcers may progress to
form gangrene or undergo auto amputation or may resolve with scarring. The scars

are normally present over the finger tip but may also involve the ulnar border of the
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thumb and radial border of index finger.(4)(61) In a study by Sharma et a., the
prevalence of digital ulcers was 58.6% and in a study by Krishnamurthy et a. the
prevalence was 47.4%. The prevalence in the western population was higher (82%)

as studied by Reville et al.(59)
Round finger pad sign

This sign refers to replacement of finger tip contour from peaked to hemisphere like
tip. It is most commonly seen in the ring finger. It can serve as a clinical tool for
early diagnosis of scleroderma. It can also be present in mixed connective tissue

disorder and primary Raynaud’s disease.(62)(63)
Nail changes

The nails curve over the atrophic phalanges and become small with atrophy of distal
portion of the fingers. Other nail changes include ragged cuticle, paronychia, beaking
of nails and pterygium inversum unguis. Pterygium inversum unguis is not specific
to scleroderma and can be present in other connective tissue diseases.

(4)(64)(65)(66)
Lower limb involvement

In the lower limbs the skin manifestation of scleroderma could be ulcers (40%),

livedo reticularis or atrophie blanche.

Other rare cutaneous findings include hyperkeratotic plagues over the phalanges due

to deposition of amyloid, small papules secondary to lymphangiectasia and lesions
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resembling acrokeratoelastodosis.(67)(68) Rarely, they can be present as

subcutaneous nodul es resembling erythema nodosum.(69)(70)
Raynaud’s phenomenon

Scleroderma is one of the commonest causes of secondary Raynaud’s phenomenon.
It is characterised by white, blue and red discoloration of fingers due to episodic
vasospasm of the digital arteries due to cold stimuli. At least two phases are required
for the diagnosis of Raynaud’s phenomenon. It is seen in 90% of patient with diffuse
systemic sclerosis and 99% with limited systemic sclerosis.(49)(71) The prevalence
of Raynaud’s phenomenon was 92.9%, 100% and 96% in studies by Sharmaet a.,
Adhadh et a and Reville et a respectively. (8)(72)(59) Other causes of Raynaud’s
phenomenon include connective tissue disorders like Sjogren’s disease and SLE,
carpal tunnel syndrome, secondary to drugs like bleomycin, frost bite and exposure to
vinyl chloride.(1) Raynaud’s phenomenon represents an imbalance in the

vasodilatation —vasoconstriction cycle favoring vasoconstriction.(73)

ASSESSMENT OF SKIN INVOLVEMENT
1. Rodnan skin scores
It is a semi-quantitative tool which measured 26 sites and weighed the skin
biopsies and collagen content. The modifications include 17, 20 and 22 sites.
(Annexure - 11). It is an easy bed side test to assess disease severity and aso
is of prognostic value. Increased score is associated with internal organ

involvement. The disadvantage is that it has high intra and inter observer
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variability and does not differentiate between thickening and tightness.
(74)(75)
2. Durometer
It is used to measure the hardness of the skin. Its values correlate with values
of Modified Rodnan Skin Score(MRSS) and ultrasound.(75)(76)(77)
3. Ultrasound
Ten to 30 hertz ultrasound are useful in assessment of skin thickness. Dermal
thickness is more accurately measured with 20 to 30 hertz. It produces good
results with minimal intra and inter-observer variability. The disadvantage is
the time constraints.(75)(77)
4. Plicometer
It measures the thickness of folded skin (plica) but is yet to be validated. It is
more sensitive and specific than mRSS and can be used for follow up of
patients.
5. Magnetic Resonance Imaging - skin
It measures skin thickness with musculoskeletal involvement along with
calcinosis. The disadvantage isthat it is expensive.
6. Skin biopsy
The degree of sclerosis can be assessed by measuring the collagen content
and the dermal thickness. Hydroxyproline content can also be correlated with

skin scores.
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7. Others
Twistometer, cutometer, elastometer(77)

Extracutaneous invol vement

Respiratory system

Respiratory involvement is the leading cause of death in patients with systemic
sclerosis. It may manifest as pulmonary artery hypertension or interstitial lung
disease. Pulmonary artery hypertension though present in both types, is more typical
for the limited type. It is of prognostic significance and early initiation of therapy
improves survival.(4) In a study by Sharma et al., the prevalence was 51% and in a
study by Pradhan et al. it was 77.3%.(8)(12) In a study conducted in Thailland by
Ruangjutipopan et al. and in Iragq by Adhadh et al. the prevalence was 57.4% and

32% respectively.(78)(72)
Renal system

Rena involvement is the commonest cause of acute mortality and has one of the
worst prognosis among the internal organ involvement. Acute renal crisis is the
greatest risk in patients with rapidly progressing diffuse type of systemic sclerosis
and they present with malignant arterial hypertension, cramps, visua disturbances
and left ventricular hypertrophy. These patients benefit from early initiation of
Angiotensin Converting Enzyme inhibitors(ACEIl) and regular monitoring of blood
pressure.(4)(52) The prevalence of rena involvement was 6% and 10.9% in two

studies from India.(8)(12) A study in Thailand by Ruangjutipopan et a. and Iraq by
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Adhadh et a. showed renal involvement in 5.8% and 9% of ther study

population.(78)(72)
Cardiovascular involvement

Cardiovascular involvement can present with pericardial or myocardial involvement
and conduction abnormalities. It can also be secondary to the kidney and lung
involvement. Pericardial effusion is generally asymptomatic. Conduction
abnormalities are complete heart block, atrial tachycardia, atrial fibrillation and
ventricular tachycardia. The most serious complication is myocardiopathy which
presents with cardiac fibrosis and rapidly progressive myocardial failure.(4) In a
study by Pradhan et al, the cardiovascular involvement was seen in 13.6% of patients.

(12)
Gastrointestinal involvement

Gastrointestinal system is a common internal organ involvement. It presents with
gatroesophageal reflux and distal dysphagia. Chronic oesophagitis may be associated
with ulceration and stricture formation. The involvement of the stomach may result
in delayed peristalsis with dilatation and delayed gastric emptying. Gastric antral
vascular ectasia is seen in the diffuse type of systemic sclerosis and is referred to as
watermelon stomach due to its endoscopic appearance. The duodenum involvement
results in postprandial bloating, abdominal pain and regurgitation. The intestinal
involvement presents with recurrent pseudo obstruction or malabsorption. Rarely,

mega colon, rectal prolapse or colonic diverticula may be present. Primary biliary
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cirrhosis can aso be associated.(1)(4) In a study by Sharma et al, the prevalence of
Gl involvement was 70.2% and in a study by Pradhan et a. it was 7.3%.(8)(12) The

prevalence of Gl involvement was 41.9% in studies from Thailand and Iraq.(78)(72)
Muscul oskel etal involvement

Systemic sclerosis is the only condition where phalangea absorption is associated
with calcinosis. In 70% of the cases the phalangeal absorption is mild and affects
only one terminal phalange. It can also involve the middle and proximal phalanges
and develop erosive arthropathy involving the distal inter-phalangeal joint similar to
psoriatic arthropathy. Resorption of the zygomatic arches and mandible can present
with pain in the temporomandibular joint and grinding sensation on chewing.
Osteolysis can also affect the shoulder joint, ribs, cervical spine, radius and ulnar
bones. Rarer associations include intraosseous deposition of calcium, avascular
necrosis of femora head and osteopoikolosis which is characterized by islands of
bone in the epiphysis and the metaphysis. In some cases carpal tunnel syndrome may
be the presenting complaint. The involvement of juxta-articular tendons can lead to

fibrosis and result in friction rub.

Myopathy can present in two ways, inflammatory and the non- inflammatory type.
The non inflammatory type is commoner and present in 60 to 80% of the patients and
presents with minimal elevation of CPK with mild weakness. The inflammatory type
simulates polymyositis and is characterised by elevated CPK and aldolase levels and

positivity for PM-Scl antibodies.(4)(52)
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Dental involvement

Periodontal widening can be secondary to fibrosis and thickening of the vessel wall .
Stafne’s sign refers to widening of periodontal ligament space. It occurs in 30% of
the patients and can affect the entire root, anterior and posterior teeth and lamina
dura. It can also lead to osteolysis of the coronoid process and mandibular angle
leading to loss of teeth.(52)

Neurological involvement

Neurological involvement is rare and affects less than 10% of the patients. It can
present as trigeminal neuralgia which initially presents unilateraly which may
progress to become bilateral. Other neurological manifestations include periphera
neuropathy, carpal tunnel syndrome, meralgia paraesthetica and spina cord
compression secondary to calcification. Sub acute combined degeneration of spinal
cord can be secondary to vitamin B12 deficiency.(4)(52)

Eyes

Decreased tear secretion, keratoconjunctivitis sicca, tightness of eyelids with shallow
fornices are specific eye changes. Vascular involvement can lead to retinopathy with
central retinal vein involvement.(79)(80)

Others

Sjogren’s syndrome can be seen in 15% of the patients. Impotence and
hypothyroidism secondary to thyroid fibrosis have also been reported. It can aso

present with overlap features of other connective tissue disease.(4)
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AUTOANTIBODIES ASSOCIATED WITH SYSTEMIC SCLEROSIS

The investigations are broadly divided as investigations to confirm diagnosis and
assessment of systemic involvement. Auto antibodies testing are useful in confirming
the diagnosis. Antinuclear antibody (ANA) positivity is present in 78% and 97% with
rat liver and Hep-2 cells. The common patterns include speckled, homogenous and
nuclelolar with nucleolar and discrete speckled being specific for systemic sclerosis.
Antibodies to topoisomerase | (Scl-70) causes diffuse frost staining of nuclei is seen
in 20% of the patients and is associated with diffuse disease with increased risk for
interstitial lung disease.(81) Anticentromere antibodies are associated with the
limited type. Anti RNP antibodies is associated with risk of diffuse type of disease
and renal involvement. Anti Sm antibodies are also associated with renal
involvement.  Other autoantibodies which are associated include antifibrillarin
antibodies(associated with  diffuse type), anti PM-Scl(associated with
dermatomyositis overlap) and anti SSA (associated with sjogren’s disease) as

mentioned in table 2.
DIAGNOSTIC TESTS

Other serological abnormalities include anemia, elevated ESR (approximately 50%)
and false positive VDRL in 5% of patients. There can be associated cold agglutinin
positivity and cryoglobulinemia. Rheumatoid Factor is positive in 30% of the
patients. The investigations which are done to evaluate systemic involvement include

chest X-ray, electrocardiogram (ECG), echocardiogram, barium swallow and renal
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function tests. Skin biopsy shows fibrosis of the lower dermis and subcutaneous

tissue with sparse adnexa with perivascular sparse lymphocytic infiltrate.(4)

In a study by Sharma et a ANA positivity was present in 89.1% with commonest
subtype being speckled in 62.1%.(8) The prevalence of ANA positivity was 85.5% ,
scl-70 was 62.7% and anticentromere antibodies was 22.7% in the study by Pradhan

et al.(12)
ASSESSMENT OF VASCULAR INVOLVEMENT

The clinical manifestations of vascular involvement of scleroderma are diverse and
include Raynaud’s phenomenon, digital ulcers and pulmonary arterial hypertension.
(82). The changes involve the microcirculation as well as arterioles. The assessment
of the vascular involvement include clinical parameters, non invasive techniques and

detection of circulatory markers.(83)
CLINICAL PARAMETERS

1) Raynaud’s Phenomenon
The propensity of vasospasm is best demonstrated by Raynaud’s phenomenon.
Attacks of Raynaud’s phenomenon are assessed by the involved digits,
frequency, and symmetry, severity of symptoms and assessment of pain.
Raynaud’s Condition Score (RCS) combines visual analogue score with

frequency and duration of attacks.
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2) Digital Ischemia
Digital ischemia is assessed by finger tip ulcerations which resolve with
scarring and gangrene involving the fingers. It is important to note the digital
scars (active/ pitted), atrophy of digital pads and digital amputations.

3) Telangiectasias
Telangiectasias are dilated small blood vessels which are visible to the naked
eye and are representative of dilated capillaries and venules. They are

commonly seen in the limited type of disease.
NON INVASVE TECHNIQUES

The non-invasive techniques for assessing vascular involvement include functional
assessment, digital blood pressure, skin temperature, digital vascular response to
endothelial dependent and independent dilators, nail fold capillary examination,

transcutaneous oxygen pressure and exercise performance.

1) Functional assessment

Functional assessment includes Doppler studies and provocative tests.
Doppler studies assesses blood flow in the vessels by measuring the velocity,
waveform, wall lumen ratio and digital pressure. The flow patterns should be
assessed in the digital radial arch, palmar and digital arteries. Studies have
showed that there is a decrease in all parameters in primary and secondary

Raynaud’s phenomenon but it is difficult to differentiate between the two
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(i)

types. Provocative tests include cold challenge and assessment of vasodilatory
capacity.

Cold challenge test

This test is performed by exposure of finger to cold or whole body cooling
using a cooling blanket in a temperature controlled room. The circulatory
adequacy is assessed by measurement of digital pressure, skin temperature and
flow studies every 5 minutes till it returns to normal temperature. If it is
prolonged for more than 20 minutes it is considered to be positive for
Raynaud’s phenomenon. This test does not distinguish primary from

secondary Raynaud’s phenomenon.
Assessment of vasodilatory capacity

Hyperemia is measured after heating the body up to 43°C and assessing flow
using Doppler studies. In systemic sclerosis, maximum vasodilatation is

inversely related to number of affected internal organs. (83)

(2) Digital Blood Pressure

Reduction in digital blood pressure by >70% after cooling helps in differentiating

Raynaud’s phenomenon secondary to systemic sclerosis from primary Raynaud’s

phenomenon and has 97% sensitivity and zero digital pressure at 30°C has 100%

specificity.
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(3) Skin Temperature

Skin temperature and digital pressure should be measured in a controlled

environment. These parameters correlate inversely to digital ulcer healing time. (83)
CIRCULATING VASCULAR MARKERS

Vascular markers are cells that get detached from blood vessels which isindicative of
vascular injury. It correlates with direct endothelial injury.The various markers which

ad in the assessment of vascular involvement include;

(1) Soluble adhesion molecules: E —selectin, P-selectin, ICAM, VCAM - involve
the involved and uninvolved skin. E and P selectin are associated with early
disease and lung fibrosis. ICAM is associated with digital infarcts and VCAM
Is associated with elevated ESR and cardiac involvement.

(i)  Endothelin -1 levels

(iii)  Nitric oxide

(iv)  Prostacyclin

(v)  Thrombomodulin

(vi)  Anticentromere antibodies

(vii) Von willebrand factor

(viii) Antiendothelial cell antibodies

(ix)  Angiotensin converting enzyme (ACE) levels
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DERMOSCOPY

Dermoscopy helps in viewing morphological features which are not seen by the
naked eye and serves as a link between morphological features and pathology.(84) In
scleroderma its use is based on the principle that systemic vasculopathy affects
the nail fold vascular configuration which leads to capillary loss, dilated and

giant capillaries.(85)
History

It was first described in 1663 by Johan Christophorous when he described nail
fold capillaries using a microscope. It was later described by the Italian
Physician, Giovanni Rasori where he described a relationship between dilated
capillary loops and conjunctival inflammation. Brown and O’Leary were the first
people to describe the micro vascular abnormalities during Raynaud’s

phenomenon.(86)
Classification

Nail fold capillary changes are classified into normal pattern, scleroderma pattern

and non specific type by Cutolo et al.(3)(87)

(8) Normal pattern - homogenous capillary distribution without capillary loss in

the nail plexus (30 capillaries/5mm).

(b) Scleroderma pattern - divided into 3 types based on classification by Maricq
et a and Bergman et al. It is said to be scleroderma pattern if it has two or more

abnormalities.
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1) Early pattern — The early pattern has relatively preserved capillary
architecture with no obvious capillary loss and few enlarged or giant

capillaries with few capillary hemorrhages.

i) Active pattern —There is moderate capillary loss with frequent giant

capillaries and capillary hemorrhages.

iil) Late pattern —There is severe capillary disorganisation with severe
loss of capillaries with large avascular areas. There are frequent ramified or

bushy capillaries.

Non specific type - The capillary changes don’t have the complete scleroderma

pattern
Nail fold capillaries were classified by the German study group (88)(89) as :

Stage | (ectasia) — normal capillaries with possible edema, capillary ectasia
and bleeding

Stage Il (individual megacapillaries) — ramification of capillaries,
increasing oedema, increase in ectatic capillaries and mega
capillaries

Stage Il (predominantly megacaillaries) — decreased density, increased

megacapillaries, increased oedema and deformity

Stage 1V (scar) — severe oedema and avascular areas, few deformed

capillaries
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An absolute marker for scleroderma capillary pattern is giant capillaries with
homogenous enlargement (diameter>50um).(73) Giant capillaries are
representative of abnormal angiogenic response to peripheral ischemia. Capillary
haemorrhages are representative of Raynaud’s phenomenon and multiple are
more in favour of scleroderma. Avascular pattern is indicative of severe

peripheral ischemia.(3)
Role of Dermoscopy in Systemic Sclerosis

1. It is useful in differentiating between primary and secondary Raynaud’s
phenomenon. Early detection of abnormal capillaries by dermoscopy
maybe of significance with the advent of new drugs which affect vascular
remodeling like ACEls, endothelin receptor antagonists and

prostanoids.(73)

2. It can also be used to predict the risk of developing systemic sclerosis
based on capillary findings and Raynaud’s phenomenon especially in the

limited subtype of disease(68)

3. Itisalso useful asit may be the initial indicator of digital micro vascular

injury and can be a useful tool for follow up.(87)(73)

4. Studies have shown vascular remodeling improves with addition of
immunosuppressant, hence nail fold dermoscopy can be used as tool to

assess response to treatment.(84)
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Diagnosis of Early Scleroderma

Studies have shown that in children with Raynaud’s phenomenon capillary
changes occur 6 month prior to the onset of the disease suggesting a strong

correlation between Raynaud’s phenomenon and nail fold capillaries
Sgnificance of various nail fold dermoscopic findings

1. Enlarged/giant capillaries —abnormal angiogenic response secondary to

peripheral ischemia

2. Capillary haemorrhage — These are considered to be secondary to ischemia
and reperfusion. Single haemorrhage can be present in normal individuals.

Multiple haemorrhages are seen in scleroderma and dermatomyositis

3. Avascular areas — indicative of severe peripheral ischemia and increased

probability of developing digital ulcers.

4. Bushy capillaries — These are present in hypovascular areas and are

representative of abnormal angiogenic response (3)
Dermoscopic patterns in other connective tissue disorders

(@) Dermatomyositis — disorganised capillary architecture with bushy
capillaries, less frequently capillary haemorrhages with giant capillaries

may be seen

(b) Systemic lupus erythematosus - disorganised capillary architecture with

dilated capillaries.
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(c) Anti phospholipid syndrome — capillary microhaemorrhages are present

(d) Sjogren’s syndrome — confluent capillary haemorrhages and pericapillary

haemorrhages(86)

In a study done in Turkey showed that 83% of the scleroderma patients had nail
fold capillary changes. The most common pattern was dilated capillary loops
(47%) followed by giant capillaries(34%) and normal capillary configuration
(17%). No difference was noted in capillary configuration in limited and diffuse
systemic systemic sclerosis. Decreased number of capillary loops can also be
predictive for extensive skin involvement and 49% had digital trophic lesions.

(90)

Beltran et al. studied capillaroscopic features in 56 patients with Raynaud’s
phenomenon. Normal capillaroscopy was revealed in all patients with primary
Raynaud’s disease and 11 of 12 patients with pre scleroderma. Scleroderma
pattern was observed in 73% of patients with limited disease and 82% of patients
with diffuse disease. Avascular areas correlated with severe Raynaud’s

phenomenon, bone resorption and diffuse type of disease.(87)

A recent study by Hudson et al. aso examined the reliability of dermoscopy in
assessing nail fold capillary abnormalities. These investigators assessed inter- and
intra-observer reliability in identifying the presence or absence of three specific
features—dilated loops, giant capillary loops and avascular areas. Four fingers in

each of six patients with systemic sclerosis and two controls were examined. For the
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three features, the k-coefficients for inter-observer variability were 0.63 (dilated
loops), 0.40 (giant capillaries) and 0.20 (avascularity), and for intra-observer
variability 0.71, 0.55 and 0.40, the authors concluded that reliability for dilated and

giant capillaries was good and that dermoscopy was therefore a useful tool.(91)

Ong et al. studied 20 patient with limited type of disease and concluded that
patient with pulmonary artery hypertension had lower capillary density.(92) Hoftstee
et a concluded that severity in pulmonary artery hypertension correlated with the nail

fold density. The study did not find any correlation with other co-morbidities. (93)

Dermoscopy is a useful non invasive tool that differentiates between primary and
secondary Raynaud’s phenomenon. It is also useful in the early diagnosis as well as
staging of the disease. It is a useful tool for prognostication and follow up. In
conclusion it is a useful diagnostic tool and can serve as an indicator of internal organ

involvement. (94)
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MATERIALSAND METHODS

Sudy design
Hospital based cross-sectional study of all the patients with systemic sclerosis
Setting

The study was conducted in the Dermatology, Venereology and Leprosy Unit -2

OPD and the Rheumatology Out-patient Clinic and ward.
Sudy Duration
The study was conducted from February 2014 to September 2015(20 months)
Inclusion criteria
o Patient with diffuse systemic sclerosis who fulfill ACR criteria

o Patient with limited systemic sclerosis with sclerosis involving the

hands and feet and are positive for anti-CENP antibodies
0 Age> 16 years
o Patientswho are willing to take part in the study
Exclusion criteria
o Patients with overlap with other connective tissue disorders

o Patientswho do not wish to be included in the study
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Inclusion criteria for measurement of interleukin 6 levels

Patients with diffuse systemic sclerosis who fulfill ACR criteria and are

positive for anti scl-70 antibodies
Patients who are willing to take part in the study
Exclusion criteria for measurement of interleukin 6 levels
Patient with limited systemic sclerosis
Fever with active infection
Associated malignancy
METHODOLOGY

Patients who fulfilled the inclusion criteria were enrolled in the study. The diagnosis
of diffuse scleroderma were based on the American College of Rheumatology (ACR)
criteria (Annexure -1) and the diagnosis of limited type was based on the presence of
sclerodactyly and positivity for anti-CENP antibodies. All the patients and/or the
guardians were informed about the purpose of the study and informed consent was

obtained (Annexure -1 ).

All the patients were examined by the principal investigator and the details obtained
from the patient or legal guardians were entered in a proforma (Annexure —I11). The

details were collected and subsequently entered in an electronic database.
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Demographic details

Socio-demographic data including the age at recruitment into the study, gender, place

of stay and duration of the disease were recorded.
History pertaining to the disease

1. Presenting cutaneous complaints( Raynaud’s phenomenon, skin sclerosis) and

duration of the same were recorded

2. Systemic complaints (gastrointestinal, respiratory, cardiac, rena,

muscul oskel etal) were recorded

3. Past history of skin lesions and treatment history including topical and

systemic medications were recorded
Clinical examination

All patients were examined for the presence of any cutaneous manifestations of
systemic sclerosis and a record of the morphology and distribution of the lesions

were made.
The cutaneous features we looked for included -

Face;- radial furrows, beaked nose, inability to evert lower eyelid, smoothening of

forehead expression, mouth opening, periorbital oedema and mask like facies

The cut off values for restricted mouth opening used in our study was 43mm in

males and 37.6mm in females
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Upper limbs;- digital ulcers, digital scars, pitting edema of fingers, sclerodactyly,

gangrene, round finger pad sign, flexion contracture and cobblestone appearance.

Round finger pad sign refers to replacement of finger tip contour from peaked to

hemisphere like tips.

Nails;- dystrophic nails, ragged cuticles, resorption of phalanges, pterygium inversum

unguis
Lower limb;- leg ulcers, atrophie blanche and livedo reticularis

Other features looked for includes;-calcinosis, telangiectasias, pigmentary
disturbances and presence of neck sign. Neck sign refers to the prominence of

platysma on hyperextension of neck.

The extent and site of involvement of cutaneous sclerosis was noted in al patients.
Modified Rodnan skin score(Annexure - 11l) was calculated to assess severity of
disease for each patient at the time of first contact of the patient with the primary

investigator.

Dermoscopy of the nail fold capillaries was performed using a Heine delta 20
dermoscope by examining all the finger nail folds after immersion with ultrasound
gel. The most common nail fold capillary finding found among all digits was taken
for analysis. The combination of abnormal findings seen in nail fold were also noted
The abnormal capillary findings looked for included dilated capillaries, drop out,

avascular pattern , giant capillaries and capillary haemorrhages. Capillary dilation
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refersto enlargement of capillary lumen. Capillary drop out refersto focal areas of
capillary loss and avascular areas to refers to multifocal or diffuse loss of
capillaries.(89)Capillary haemorrhages refers to dotted or lined microhaemorrhage
was located at periphery of capillaries. The capillary findings were classified on the
basis of the classification devised by Cutolo et al. and Maricq et a. into normal
pattern, scleroderma pattern and non specific type. (3) (87) (95)

(@) Normal pattern - homogenous capillary distribution without capillary lossin

the nail plexus

(b) Scleroderma pattern - divided into 3 types based on classification by Maricq
et al and Bergman et al.(96) (97) It is scleroderma pattern if it has two or more
abnormalities.

1) early pattern — The early pattern has relatively preserved capillary architecture
with no obvious capillary loss. There are few enlarged or giant capillaries with
few capillary hemorrhages.

i) Active pattern — There is moderate capillary loss with frequent giant
capillaries and capillary hemorrhages.

Iii) Late pattern — There is severe capillary disorganisation with severe | oss of
capillaries with large avascular areas. There are frequent ramified or bushy
capillaries.

(c)Non specific type - The capillary changes don’t have the complete

scleroderma pattern
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Clinical photographs were taken using Sony Cybershot DSC-H55 camera. The

diagrammatic algorithm of the study is shown in figure -4.

FIGURE 4 - DIAGRAMMATIC ALGORITHM OF THE STUDY

Patient from dermatology OPD / inpatient Patient from rheumatology OPD /
who fulfill inclusion criteria inpatient who fulfill inclusion criteria

Clinical Details, Cutaneous examination,
Nail fold dermoscopy performed
Modified Rodnan skin score (20 site)
calculated

Patient with diffuse systemic sclerosis

!

Serum IL-6 measured

| nvestigations

1. Serology - ANA, anti topoisomerase and anti centromere antibodies were

recorded

2. HRCT chest and abdomen

46



3. Interleukin -6 - A blood sample was collected for measurement of serum
interleukin 6 levels in a subset of patients with diffuse systemic sclerosis who
were SCI-70 positive. Interleukin 6 levels were quantitated in the serum by the
commercial available ELISA kit following manufacturer’s protocol. ELISA
was performed in duplicates i.e each samples was run in two wells and
average was taken. Results were expressed as pg/ml and were treated as

continuous variable.

The other investigations like ECHO and barium swallow were done when

indicated.
Sample Sze
The sample size was cal culated based on the study by Dogan et al.

The sample size was calculated presuming the frequency of nail fold

dermoscopy finding as 50% and the sample size was calculated using the

formula
N =4pq
d2
p- 50 q-50 d-10
4 x50 x 50
N: _______________ = 100
10x10

Satistical Methods
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The prevalence was expressed in terms of percentages along with 95% confidence
intervals. The prevalence of the various cutaneous lesions in scleroderma was
expressed as numbers and percentages. The association of dermoscopic capillary
pattern and rodnan skin score with various clinical manifestations was evaluated
using 2 tests. Epiinfo (version 7), a data management software was used for the data

entry. SPSSPC version 21 was used for analysis.
Sudy Approval

This study was approved by the Institution Review Board (IRB No - 8594 observe])

(Annexure - 7)
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RESULTS
DEMOGRAPHIC PROFILE

Thirty five patients with the diagnosis of scleroderma were included in the study
between February 2014 and September 2015. The characteristics of the study

population have been described below.

AGE DISTRIBUTION

Age of the patients included in the study ranged from 17 and 62 years. The
mean age was 36.29+ 12 years and the median age 36 years. In the study population
63% were between 20 and 39 years of age. The age distribution of the patients is

shown in figure -5.

FIGURE 5: AGE DISTRIBUTION
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SEXDISTRIBUTION
Out of the 35 patients included in the study, there was a female predominance with
30 (86%) females and 5 (14%) males in the study as shown in figure 6. The male to

femaleratio was 1:6.

FIGURE 6: SEX DISTRIBUTION

Figure 7 shows the age and sex distribution of the study population. Females
outnumbered males in all the age groups. The majority of the females were present
in the 30-39 age group (33.3%) followed by 20 — 29 (30%) age group. Of the 5 males
in the study, 2 each (40%) were in the 20 -29 and 40-49 age group and one male was
in the 30 to 39 years age group. There were no males below the age of 20 and above

the age of 50 years.
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FIGURE 7- AGE SEX DISTRIBUTION
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GEOGRAPHICAL DISTRIBUTION

West Bengal accounted for 40% of the patients in the study followed by 6(17.1%)
from Tamil Nadu and 5(14.3%) from Jharkhand. There were 2 patients from
Bangladesh. Most of the cases were from the Eastern region of India contributing

68% of the study population as shown in figure 8.
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FIGURE 8 - GEOGRAPHICAL DISTRIBUTION
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DISEASE CHARACTERISTICS
TYPE OF DISEASE

Scleroderma patients were classified into diffuse and limited based on the clinical
and immunological characteristics. Majority (91%, n=32) of the patients had diffuse

type of disease and only 9 %( n=3) had limited disease as shown in figure 9.
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FIGURE 9 - EXTENT OF DISEASE

LI

DURATION OF DISEASE

The mean duration of disease in the study population was 43.31+ 31.8 months and
the median was 36 months. The duration of the illness ranged from 4 to 120 months.
There was a high proportion of patients with disease duration more than 5 years at
the time of presentation (37.1%) as shown in table 4. This can be explained as most
patients had initially presented in other settings prior to coming to our centre.

TABLE 4: DURATION OF DISEASE

Duration of illness Frequency | percentage
(months)

<12 4 114
12-23 6 171
24-35 7 20
36-47 3 8.6
48-59 2 5.7

>= 60 13 37.1
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PRIOR TREATMENT RECEIVED

Duration of treatment among our study population is depicted in table 5.Among the
35 patients studied, 11 patients were treatment naive. Among the 24 patients who
had received prior treatment, the mean duration of treatment was 16.33+ 15.1
months with the median duration being 9 months. The duration ranged from 1 to 48
months.

TABLE 5 - DURATION OF TREATMENT

Duration of treatment(months) Frequency Percentage
<12 13 54.2%
12-23 3 12.5%
24-35 2 8.3

36-47 4 16.7%

48 and above 2 8.3%

The majority of patients were treated with systemic steroids either as prednisolone or
deflazacort tablets or dexamethasone cyclophosphamide pulse therapy. Other
Immunosupressants that were commonly used were methotrexate and azathioprine

Other drugs used included hydroxychloroquine and oral PUV Asol.

RAYNAUD’S PHENOMENON AND SKIN SCLEROSIS

The mean duration of Raynaud’s phenomenon and skin sclerosis is shown in table 6
and figure 10 . The mean duration of Raynaud’s phenomenon was 33.6+23.4 months
and the median duration was 24 months. The duration ranged from 3 to 72 months.
Four patients had onset of Raynaud’s within one year of onset of disease. Of the 10
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patients who did not present with Raynaud’s phenomenon, 8 had diffuse systemic

sclerosis and 2 had limited disease. The mean duration of skin sclerosis was 42.19+

34.03 months and the median was 29 months with duration ranging from 3 to 120

months. The duration of skin sclerosis was unknown in 4 patients. In our study

population nine patients presented simultaneously with Raynaud’s phenomenon and

skin sclerosis.
TABLE 6 - DURATION OF RAYNAUD'S PHENOMENON AND SKIN
SCLEROSIS
Duration in

Raynaud’s phenomenon Sclerosis
months

Frequency % Frequency %
<12 4 16 5 14.2
12-23 7 28 6 17.1
24-35 3 12 5 14.2
36-47 2 8 2 5.7
48-59 2 8 2 5.7
>= 60 7 28 11 314
Unknown

4 114

duration
Total 25 35
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FIGURE 10 - Duration of Raynaud's and sclerosis
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CUTANEOUSMANIFESTATIONS

All the patients had cutaneous manifestations. Among the 35 patients, 30 had upper
limb involvement and 3 had lower limb involvement. Facial involvement was present
in 27 patients.

Table 7 depicts the cutaneous manifestations on the face. The commonest facia
involvement was beaked nose which was present in 27 patients (77%) followed by
radial furrows(71.4%). An inability to evert lower eyelid was present in 25 patients
(71%). Mask like facies was present in 40% of our patients and only one patient
presented with periorbital oedema. Mat like telangiectasia was present in 10 patients,
most common site being the cheeks. All the patients with mat like telangiectasias had

diffuse systemic sclerosis.
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TABLE 7-CUTANEOUSMANIFESTATIONS - FACE

Clinical features Frequency Per centage
Beaked nose 27 77.1

Radial furrow 25 714
Inability to evert lower eyelid 25 714
Smoothening of forehead expression | 18 51.4

Mask like facies 14 40

Peri- orbital edema 1 29

The mouth opening measurement in our study population is depicted in table- 8. The
mean mouth opening which was measured as inter incisor distance was 43.97 mm
and the median 42 mm. The minimum was 20 mm and the maximum 64 mm.
Reduced mouth opening was present in 54.3% (n=19) of our study population. The
normal mouth opening in an Indian population was 51.3+8.3mm in males and
44.3+6.7 in females. The cut off values used in our study was 43mm in males and

37.6mmin females. (98)

TABLE 8- MOUTH OPENING

MOUTH OPENING (mm) | Number Percentage
<30 8 22.9

30-39 9 25.7

40-49 7 20

50-59 2 5.7

>= 60 9 25.7
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The cutaneous manifestations in the upper and lower limbs are shown in table 9. The
commonest cutaneous manifestation in the fingers were sclerodactyly (85.7%)
followed by digital pitted scars (51.4%). Digital ulcers and gangrene of the fingers
were seen only in one patient each. In the study population, 7 patients had flexion
contractures with fingers being involved in 3 patients and the elbows and hands being
involved in 2 patients each. Round finger pad sign was seen in 9 patients. The
commonest site of round finger pad sign was ring finger (55.6%) followed by the
index and middle finger. The commonest manifestation in the nail was ragged
cuticles (65.7%) followed by pterygium inversum unguis (17.1%). Apart from skin
sclerosis, the lower limbs were involved in 4 cases with either leg ulcers or atrophie

blanche.
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Table 9-SKIN LESIONS OF UPPER LIMB AND LOWER LIMBs

Clinical Features Frequency Percentage
Digital ulcer 1 2.9
Digital scar 18 514
Pitting edemafingers 2 5.7
Round finger pad sign 9 25.7
Ring finger 5

Middle finger 2

Index finger 2

Flexion contractures 7 20
Fingers 3

Elbow 2

Hand 2

Sclerodactyly 30 85.7
Gangrene 1 2.9
Cobblestone appearance 1 2.9
Nails

Dystrophic nails 4 114
Ragged cuticles 23 65.7
Resorption of phalanges 5 14.3
Pterygium inversum unguis 6 171
Lower limb

Leg ulcer 3 8.6
Atrophie blanche 1 2.9
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PIGMENTARY DISTURBANCES

Pigmentary disturbances were noted in 33 subjects (94.3%). Hyperpigmentation was
seen in 27 subjects, salt and pepper pigmentation in 23 and depigmentation in 17.
There were 17 subjects with only one pigmentary disturbance, 9 subjects with 2
pigmentary abnormalities and 7 subjects with all three abnormalities. Table -10

shows the frequency of the various pigmentary disturbances.

TABLE 10-TYPE OF PIGMENTARY DISTURBANCE

Pigmentation Frequency | Percentage
Salt and Pepper pigmentation 23 65.7
Depigmentation 17 48.6
Hyperpigmentation 16 45.7

Table-11 shows the distribution of the pigmentary disturbances. Hyperpigmentation
was commonest in the upper limb (37%) followed by the face (22.2%). Generalised
hyperpigmentation was present in 3 patients. Salt and pepper pigmentation was most
commonly present in the trunk (16.98%) and back (16.98%). Three patients had salt
and pepper pigmentation in the retro-auricular region. The face (27.6%) was the

commonest site of involvement for depigmentation.
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TABLE 11-SITE OF PIGMENTARY DISTURBANCES

Site Depigme | % Hyperpigmentation | % Salt and pepper | %
ntation(n (no.) pigmentation
0.)
Generalized - 3 111 -
Neck 4 13.8 2 7.4 6 11.3
Upper limb 5 17.2 10 37 10 18.87
Face 8 27.6 6 22 6 11.3
Back 2 6.9 - 9 9 16.98
Ear 3 10.3 - 1 1.89
Lower limb 3 10.3 3 111 1 1.89
Trunk 4 13.8 3 111 9 16.98
retroauricular - - 3 5.66
Scalp - - 8 15.1

XKIN SCLEROS S

Site of skin sclerosis and modified Rodnan skin scores are shown in table 12 and 13.

Cutaneous sclerosis was present in 97.1% of the patients. The commonest site of

cutaneous sclerosis was the upper limb (n=34) followed by lower limb (n=19) and

face (n=18).
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Table12 - SITE OF SCLEROSIS

Site Frequency Percentage
Face 18 52.9
Upper limb 3 100
Chest 10 29.4
Abdomen 4 11.8
Lower limb 19 55.9

MODIFIED RODNAN SKIN SCORE

Skin sclerosis was assessed using the modified Rodnan skin score. The modified
Rodnan skin score ranged from O to 48. The mean score was 16.66+ 10.9 and the

median was 15.

TABLE 13- MODIFIED RODNAN SKIN SCORE

RODNAN  SKIN | Frequency Percentage
SCORE

<10 14 40

10-19 9 25.7

>=20 12 34.3
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Calcinosis was present in only 3 patients with diffuse disease. Neck sign was present
in 20 patients (57.1%). Cobblestone appearance over the neck was present in one
patient(2.9%). Other cutaneous manifestations were seen in 3 patients. These
included melanonychia, melasma and scarring alopecia with depigmentation over the

scalp in one patient each.

COMPARISONS BETWEEN LIMITED AND DIFFUSE SYSTEMIC SCLEROS S

The clinical manifestations in diffuse and limited systemic sclerosis are compared in
table 14. In diffuse systemic sclerosis beaked nose, radial furrows and inability to
evert eyelid were the commonest cutaneous manifestations. In the limited type of
disease facial involvement was present in only one patient who had beaked nose,
radial furrows and inability to evert eyelid. The only upper limb manifestation in
limited disease is sclerodactyly which was present in al the patients. The nall
involvement of limited disease was ragged cuticles seen in one patient. Lower limb
involvement, neck signs, calcinosis and telangiectasia were absent in the limited

sclerosis group.
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TABLE 14 - CUTANEOUSMANIFESTATIONS-DIFFUSE AND LIMITED

Features Diffuse (n=32) Limited (n=3)
Number percentage | Number Percentage

Face

Radial Furrows 24 75 1 33.3

Beaked nose 26 813 1 33.3

Inability to evert eyelid 25 78.1 1 33.3

Smoothening  of  forehead | 18 56.3 0

expression

Mask like facies 14 43.8 0

Peri-orbital edema 1 31 0

Extremities

Digital ulcer 1 31 0

Digital pitted scars 18 56.3 0

Pitting edema of fingers 2 6.3 0

Round finger pad sign 9 28.1 0

Flexion contractures 7 21.9 0

Sclerodactyly 27 84.4 3 100

Gangrene 1 3.1 0

Nails

Dystrophic nails 4 125 0

Ragged cuticles 22 68.8 1 33.3

Resor ption of phalanges 5 15.6 0

Pterygiuminver sum unguis 6 18.8 0

Cobblestone appearance 1 3.1 0
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SYSTEMIC MANIFESTATIONS

The systemic manifestation in systemic sclerosis in our study population is depicted
in table 15. The commonest affected internal organ was lung which presented with
interstitial lung disease in 78.1% of the patients. The second commonest involved
system was the gastrointestinal system which presented as oesophagea reflux in
46.9% followed by oesophageal dysmotility in 28.1%. The cardiac involvement
included ventricular premature complexes, mitral and tricuspid regurgitation and
anterior wall myocardia infarction. One patient presented with proteinuria. Myositis
was present in 4 patients .None of the patients with limited scleroderma had systemic
manifestations. Other systemic manifestations include hypothyroidism in 2 patients

and osteoporosisin 2 patients.

TABLE 15- SYSTEMIC MANIFESTATIONS

Features Diffuse (n=32)
Frequency | %
Oesophageal dysmotility 9 28.1
Oesophageal reflux 15 46.9
Interstitial lung disease 25 78.1
Pulmonary artery hypertension | 1 31
Cardiac 5 15.6
Renal 1 31
Muscle 4 12.5
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ASSOCIATION OF MODIFIED RODNAN SKIN SCORE WITH SYSTEMIC
MANIFESTATIONS

The systemic involvement in our patients with various ranges of Rodnan skin scoreis
shown in table 16. A significant association (p=0.026) was noticed between the
Rodnan skin score and interstitial lung disease. There was no association noticed
between the Rodnan skin score and oesophageal dysmotility or with oesophageal
reflux.

TABLE 16 -ASSOCIATION OF RODNAN SKIN SCORE WITH SYSTEMIC
MANIFESTATIONS

RODNAN SKIN | INTERSTITIAL OESOPHAGEAL | OESOPHAGEAL
SCORE LUNG DISEASE | DYSMOTILITY REFLUX
No (%) No (%) No (%)
<10 8(57.1) 3(21.4) 5(35.7)
10-19 5(55.6) 4(44.4) 5(55.6)
>19 12(100) 2(16.7) 5(41.7)
TOTAL 25 9 9
Pvalue 0.026 0.316 0.640
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Table 17 shows association of modified Rodnan skin score with type of the systemic

sclerosis. There was an increasing trend  between the Rodnan’s skin score and extent

of disease (x* =4.922 df =2 p = 0.086). This however was not statistically significant.

TABLE 17 -ASSOCIATION OF RODNAN’S SKIN SCORE WITH TYPE OF

DISEASE
RODNAN SKIN TYPE OF DISEASE TOTAL
SCORE

DIFFUSE LIMITED

No.(%) No.(%)
<10 11(78.6) 3(21.4) 14
10-19 9(100%) 0 9
>19 12(100%) 0 12
TOTAL 9 26 35
DERMOSCOPY

The various nail fold dermoscopic findings in our study population were noted

in table 18. The commonest dermoscopic feature was dilated capillaries (91.4%)

followed by dropouts (62.9%).
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TABLE 18 - DERMOSCOPY FEATURES

Feature Frequency (%) | Percentage
Dilated Capillaries 32 914
Giant Capillaries 15 42.9
Avascular Areas 11 314
Capillary haemmorhages 16 45.7
Dropouts 22 62.9

The nail fold dermoscopic features present in diffuse and limited systemic sclerosis

are depicted in table 19. In the limited disease the commonest dermoscopic feature

was dilated capillaries with preserved capillary configuration.

TABLE 19-DERMOSCOPY FEATURES-DIFFUSE VSLIMITED

Feature Diffuse Limited

Frequency | Percentage | Frequency Percentage
Dilated Capillaries 29 90.6 3 100
Giant Capillaries 14 43.8 1 33.3
Avascular Areas 11 344 0
Capillary hemorrhages 15 46.9 1 33.3
Dropouts 22 68.8 0

Table 20 shows the distribution of abnormal capillary patterns. In our study we

noticed single abnormal finding in 7 patients with commonest pattern being dilated
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capillaries, two abnormal findings in 11 patients with commonest pattern being
capillary dilatation with drop outs, three abnormal findings in 10 patients commonest
being capillary dilatation and drops outs with capillary haemorrhage or giant
capillaries and four abnormal findings in 5 patients and all five abnormal findingsin

2 patients.
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TABLE 20-DISTRIBUTION OF ABNORMAL DERMOSCOPY PATTERN

ABNORMAL DERMOSCOPY PATTERNS number Percentage
Singlefinding (n=7)

Dilated capillaries 114
Drop out 2 5.7
Avascular 2.9
Two findings(n=11)

Dilated capillaries and giant capillaries 2 5.7
Dilated capillaries and capillary hemorrhage 29
Dilated capillaries and dropout 8 22.9
Threefindings(n =10)

Dilated capillaries, giant capillaries and capillary hemorrhage 2 5.7
Dilated capillaries, giant capillaries and avascular areas 1 2.9
Dilated capillaries, capillary hemorrhage and dropout 3 8.6
Dilated capillaries giant capillaries and dropouts 3 8.6
Avascular, dilated capillaries and capillary hemorrhage 1 2.9
Four findings (n=5)

Dilated capillaries, giant capillaries, avascular areas, capillary | 2 5.7
hemorrhage

Dilated capillaries, avascular, capillary hemorrhage and dropout 3 8.6
All findings(n=2)

Dilated capillaries, giant capillaries,avascular,  capillary | 2 5.7

haemmorhage, dropout
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Nail fold capillary pattern

The nail fold pattern was classified into early, active, late scleroderma pattern and
non specific pattern by Cutolo et al. The nail fold capillary patterns which were seen
In our study population are seen in table 21. Scleroderma pattern was present in
77.1% of the study population and non specific pattern was present in 22.9%.
Among the patients with scleroderma pattern 5 had early pattern, 15 had active

pattern and 7 had late pattern.

TABLE 21 -NAILFOLD CAPILLARY PATTERN

Capillary Pattern Frequency
Early 5

Active 15

Late 7

Non specific 8

Total 35

ASSOCIATION OF MEAN DURATION OF DISEASE WITH TYPE OF CAPILLARY
PATTERN

Table 22 depicts the mean duration of disease with type of capillary pattern. It shows
the mean duration of illnessis less in patient with early scleroderma as compared to

patients with active and late pattern.
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TABLE 22- DERMOSCOPY PATTERN AND MEAN DURATION OF

DISEASE

DERMOSCOPY PATTERN MEAN DURATION(MONTHYS)
Early 32.4+23.8

Active 44.80+30.4

Late 46.29+29.2

Non specific 44.75+43.5

ASSOCIATION OF TYPE OF DERMOSCOPY CAPILLARY PATTERN
WITH SYSTEMIC MANIFESTATIONS

The association of type of dermoscopic pattern with systemic manifestation are
shown in Table 23. In patients with interstitial lung disease the commonest
dermoscopy feature was active pattern followed by late pattern. Even though larger
proportion of patients with interstitial lung disease had scleroderma pattern, the
association was not statistically significant. This could possibly be due to smaller
sample size. In patient with oesophageal dysmotility the commonest observed pattern
was active with no statistically significant association. In oesophageal reflux, the
commonest observed pattern was active pattern followed by non specific pattern. In
patients with cardiac involvement active and late pattern were the commonest
observed patterns. All patients with muscular system involvement had scleroderma
pattern with commonest being the active type. As only one patient each had

pulmonary artery hypertension and renal involvement, these were not correlated.
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TABLE 23- ASSOCIATION OF TYPE OF DERMOSCOPY CAPILLARY
PATTERN WITH SYSTEMIC MANIFESTATIONS

Type of Interstitial lung | Esophageal Esophageal Cardiac

scleroderma | disease Dysmoatility reflux No(%)
No(%) No(%) No(%)

Active 13(86.7) 6(40) 7(46.7) 2(13.3)

Early 3(60) 1(20) 2(40) 1(20)

Late 5(71.4) 0 2(28.6) 2(28.6)

Non-specific | 4(50) 2(25) 4(50) 0

Tota 25 9 15 5

p value 0.281 0.249 0.836 0.45

Table -24 shows the association of type of dermoscopy capillary pattern with

Raynaud’s phenomenon. There was no association between type of capillary pattern

and Raynaud’s phenomenon

TABLE 24 - ASSOCIATION OF TYPE OF DERMOSCOPY CAPILLARY
PATTERN WITH RAYNAUD’S PHENOMENON

Dermosco Raynauds Raynauds

cavillar %em phenomenon Present | phenomenon absent Total
apitiary p No(%) (No%b)

Active 11(73.3) 4(26.7) 15
Early 5(100) 0 5
Late 4(57.1) 3(42.9) 7
Non-specific 3(37.5) 5(62.5) 8
Total 25 10 35
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x>= 3.039 df=3. P=0.644

INVESTIGATIONS

ANTI NUCLEAR ANTIBODY PATTERNS

ANA was positive in 31 patients and not done in 4 patients. The commonest type was

speckled (35.5%) followed by speckled and nucleolar (25.8%).

TABLE 25- ANA PATTERNS

Patterns of ANA Frequency (%)
Nucleolar 4(12.9)
Speckled 11(35.5)
Speckled and nucleolar 8(25.8)

Not specified 8(25.8)

Anti CENP was positive in all the patients with limited disease. Anti Scl -70 was

positive in 19 (59.3%) of our study population.

COMPUTED TOMOGRAPHY - CHEST

Abnormal featuresin CT thorax were shown in table 26. The commonest feature was

interstitial lung disease which manifested as ground glass opacities or NSIP pattern.
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TABLE 26 - CT findings

CT findings Frequency(n-13)
Normal 3(23.1)
Interstitial lung disease 8(61.5)

Dilated oesophagus 2(15.3)

Liver heterogeneity 1(7.7)

INTERLEUKIN -6 LEVELS
Interleukin -6 was performed in a subset of 7 patients with scl-70 positive diffuse

systemic sclerosis. Of the 7 patients, 2 patients had elevated interleukin 6 levels.
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FIGURE 11- depigmented macules over the dorsa of hand

FIGURE 12 - salt and pepper pigmentation over the neck
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FIGURE 13 - digital scars over the finger tips

Prominence of
platysma

FIGURE 14 - neck sign

77



FIGURE 15- Round finger Pad sign

FIGURE 16- Scarring a opecia with depigmentation — scalp
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FIGURE 17 - ulcers over right ankle

FIGURE 18 - pterygium inversum unguis
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FIGURE 21 - Early scleroderma pattern :dilated capillaries with normal capillary
configuration
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FIGURE 22 - Active scleroderma pattern: dilated capillaries, drop outs,
haemorrhage

FIGURE 23 - Active scleroderma pattern: giant capillaries, dilated capillaries ,
dropout, capillary haemorrhage

FIGURE 24 - Active scleroderma pattern : dilated capillaries, ramifications, drop out,
giant capillaries
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FIGURE 25 - Active scleroderma pattern: giant capillaries, drop out

FIGURE 26 - Active scleroderma pattern: dilated capillaries, bushy capillaries
haemorrhages, avascular areas

FIGURE 27 - Active scleroderma pattern: dilated capillaries, bushy capillaries
haemorrhages, avascular area
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FIGURE 28 - |ate scleroderma pattern : avascular areas with dilated capillaries

FIGURE 29 - |ate scleroderma pattern : Avascular areas with dilated capillaries

83



DISCUSSION
Scleroderma is an autoimmune condition of unknown aetiology. It is characterised
by skin thickening and fibrosis of visceral organs including the lungs, gastrointestinal
tract, and heart. Raynaud's phenomenon and immune system activation is manifested
by presence of SSc-related antibodies, in particular anti-centromere antibodies and
anti-topoisomerase | (also called Scl-70) antibodies. (2) In the latest ACR - EULAR
classification nail fold dermoscopy is one of the criteria for the diagnosis of
scleroderma. (48) There are no prior studies on dermoscopic patterns in our Indian
setting. Hence we proposed to study the cutaneous profile and nail fold dermoscopy

of all patients who presented with scleroderma in our setting.

Thirty five patients were recruited in the study from February 2014 to September
2015. All patients with diffuse disease fulfilled the ACR criteria and patients with

limited disease had sclerodactyly with CENP antibody positivity.
Demographic profile

Male: femaleratio

In our study there was a female preponderence with male to female ratio being 1:6.
Thiswas similar to the study in Britain by Silman et al.(1:6) and with an Indian study
by Sharmaet al. (1:5.2).(99)(8)However the female gender predisposition was higher
than the study in United States by Mayes et al.(1:4) and the study in Australia by
Robert Thomson et al. (1:4).(5)(10) It was lower than the study in Iceland by
Geirsson et al. (1:8) and the study in Japan by Tamaki et al. (1:14).(9) (11)
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Age

The mean age in our study was 36.29+ 12 years which was amost similar to the
study done by Sharma et al and Ruangjutipopan et al., but lower than the study by

Reville et a.(78)(8)(5)

Duration of disease

The mean duration of our disease was 43.31+ 31.8 months which was similar to the
study done by Pradhan et al. but shorter than the study done by Sharma et a.(8)The
duration of disease among the African American was 30+20 months and whites was
21+ 18 months.(59)Our patients had a longer duration of disease compared to the

studies.

Geographical distribution

In our study we observed that majority of the patients(68%) were from the eastern
region followed by the southern states. The patients from the northern, western and

central region were limited.

Type of disease

The prevalence of diffuse disease was higher in our study in comparison to the study
by Pradhan et al and Reville et al. The prevalence of limited disease in our study was

less(9%) as compared to the study by Pradhan et al which was 29.1%. (59)(12)

The clinical features of our study were compared with clinical features in other

Indian studies in various geographical locations as depicted in table -27. There were
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no prior studies done on cutaneous manifestations in the eastern region of India
Cutaneous sclerosis was present in 97.1% of individuals which was similar to the
studies by Sharma et a. and Krishnamurthy et al. and higher than the study by
Pradhan et a. Presence of Raynaud’s phenomenon was similar to the study by
Pradhan et al. The study by Sharma et a. had a higher prevalence(98.5%) and
Krishnamurthy et a.(28.2%) had alower prevalence of Raynaud’s phenomenon. The
lower prevalence in the study by Krishnamurthy et al. was attributed to the hot
climate. The prevalence of Raynaud’s phenomenon in our study was higher as ours

being atertiary centre catersto patients from al parts of India

Pigmentary disturbances were higher in our study as compared to other studies.
(8)(50) Salt and pepper pigmentation was the commonest type of pigmentation in our
study as compared to hyperpigmentation in the study by Sharma et al. Digital ulcers,
gangrene, resorption of digits and flexion contractures were less common in our
study as compared to the other Indian studies. The commonest site of flexion
contracture was the fingers which was similar to the study by Sharma et al.
Telangiectasias were less common in our study as compared to the study by Sharma
et a.(26.8% vs 36.8%). Mean mouth opening in our study was higher
(43.97+13.66mm) as compared to the north Indian study in which mean mouth
opening was 24.6£19.01 mm.. Reduced mouth opening was present in 54.3%. Mean
value of modified Rodnan skin scores in our study was 16.66+ 10.9 which was lower

than the study by Sharma et al. and similar to the west. The decrease in Rodnan score
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In our study as compared to other Indian studies can be explained by the fact that
most patients were on prior treatment before coming to our centre. In our study upper
limb was the commonest site of cutaneous involvement and scelerodactyly was the
commonest manifestation. Round finger pad sign was present in 7 of our study
population with the commonest site being the ring finger. The commonest
manifestations in the nails were ragged cuticles which were seen in 65.7% and
pterygium inversum unguis which was seen in 17.1%. There were no studies from

Indialooking at nail manifestations in systemic sclerosis.

Leg ulcers were seen in 3 patients and cobblestone appearance over neck was seen in
one patient. Sclerodactyly was present in all patients with limited disease. Calcinosis
and telangiectasis, which are commonly associated with limited type of disease was
conspicuously absent in our subset of patients with limited disease. We had only 3
patients with limited disease and hence, a definite conclusion cannot be drawn. In the
limited disease al the patients had sclerodactyly. Facial involvement was present in
one patient who had beaked nose, radial furrows and inability to evert lower eyelid.
A significant association (p=0.026) was found between Rodnan skin score and
interstitial lung disease. This was in keeping with other studies which proved a
positive association between type and extent of disease and interstitial lung disease.

(12)(8)(30)
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TABLE 27 - CLINICAL FEATURESIN VARIOUSINDIAN STUDIES

Feature Our study | Sharma et | Krishnamurthy et | Pradhan
al. al. etal.
8 (50) (12)
No. of patients 35 100 78 110
Skin sclerosis 97.1 98.5 100 74.1
Raynaud’s 71.4 98.5 28.2 76.5
Phenomenon
Telangiectasia 28.6 36.8 - -
Pigmentary disturbance 94.3 91 73.1 -
Hyperpigmentation 45.7 88.1 - -
Salt and pepper | 65.7 55.3 - -
pigmentation
Depigmentation 48.6 313 - -
Gangrene 2.9 6.7 - -
Flexion contracture 20 64.6 -
Digital ulcer 29 58.6 474 23.5
Resorption of digits 14.3 46.6 7.8

The clinical features in our study in comparison to various ethnic groups are depicted

in table -28. Our study had a greater prevalence of sclerosis as compared to study by
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Reville et al and similar to the study in Thailand by Ruangjutipopan et al. and Irag by
Adhadh et a. Raynaud’s phenomenon was lower in our population in comparison to
western population, Iraq and Thalland. India has predominantly a tropical climate
and extends 22° 00' N and 77° 00" E and hence has a higher temperature which
probably contributes to the decreased prevalence of Raynaud’s phenomenon in our
study population. (100) Telangiectasia was lower in our studies as compared to the
western population and Iraq and higher than the African Americans and Thais. This
can be explained by the fact that telangiectasias could have been easier to view on a
background of fair complexion with Fitzpatrick skin type 2 and 3 compared to our
Fitzpatrick skin types 4 and 5. The commonest site was face in al the above
mentioned studies.

Pigmentary alteration was commoner in our study(94%) as compared to other
studies and much higher than the western population. Pigmentary alterations were
also common among the African Americans and Iragis. The types of pigmentary
disturbance seen in these populations were not mentioned. The prevalence of digital
ulcers and resorption in digits was lower in our study as compared to the western
population. This can be explained by the lower incidence of Raynaud’s phenomenon.
The commonest site of flexion contracture was fingers involving the DIP joint in our
study. To summarise pigmentatory disturbances was higher in our populations
whereas Raynaud’s phenomenon, digital ulcers and telangiectasia were less common

than in western population. (78)(59)(72)
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TABLE 28 - CLINICAL FEATURESIN VARIOUSETHNIC GROUPS

_ American | American | African
Our Iraq | Thailand _ _ _ _
Feature Whites Hispanics | American
study (72 (78)
(59 (59) (59
No of patients 35 75 222 79 54 58
Skin Sclerosis 97.1 96.5 | 100 46 61 62
Raynaud’s
714 100 94.1 86 93 96
phenomenon
Telangiectasia 28.6 58 9.5 53 61 14
Pigmentary
_ 94.3 83 51 59 82
Disturbance
Hyperpigmentation | 45.7 - - - - -
Salt and pepper
_ p. PP 65.7 - - - - -
pigmentation
Depigmentation 48.6 - - - - -
Gangrene 2.9 - - - - -
Flexion
20 - - - - -
contracture
Digital ulcer 29 - 53.6 49 61 82
Resorption of
14.3 - - 80 87 89

digits
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The systemic manifestations in our study in comparison with other studies both
within India and outside India are shown in table -29. In our study the commonest
systemic manifestation was pulmonary involvement and the commonest presentation
being pulmonary fibrosis. The prevalence of pulmonary involvement (74.3%) in our
study was mildly lower than the study by Pradhan et al. and higher than the study by
Sharma et a and the western population. (12) (8) Gastrointestinal involvement in our
study was comparable to the study by Sharma et al. and the western studies.(8) (59)
The prevalence of Gl involvement was surprisingly much lower in the study by
Ruangjutipopan et a in Thaland and the study by Pradhan et a.(78)(12)The
commonest presentation of gastrointestina involvement was gastroesophageal reflux
followed by oesophageal dysmotility. The prevalence of renal involvement in our
study(3.1%) was lower than al the other studies. The prevalence of renal
involvement was higher (25%) in the western population. (59)Cardiac involvement in
our study was similar to the study by Pradhan et al. Musculoskeletal involvement in

our study was lower as compared to the study by Pradhan et al.(12)
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TABLE 29 - SYSTEMIC INVOLVEMENT

System Our Sharma | Pradhan et | Iraq American | American African Thailand

Study | eta al. (72) Whites Hispanic American (78)
(8) (12) (59) (59) (59)

No. of | 35 75 110 75 79 54 78 222

patients

Pulmonary | 74.3 | 51.1 77.3 574 | 446 14 22 32

Rena 31 6 10.9 9 23 24 25 5.8

Cardiac 143 |- 13.6 - - - - -

Gastro 68.6 | 70.2 7.3 - 62 63 71 419

Intestinal

Musculo 114 |- 39.1 - - - - -

Skeletal

The nail fold dermoscopy findings in our study was compared with the findingsin a

study by Dogan et a. In our study, nall fold dermoscopy showing scleroderma

pattern was seen in 77.1% of the patients. This was dlightly lower than the study done

by Dogan et al. The commonest nail fold capillary pattern was dilated capillaries in

both the studies. The prevalence of dilated capillaries was 91.4% vs 49%. The

commonest nail fold pattern in both diffuse and limited type of disease was dilated

capillaries which was similar to the study by Dogan et a. In our study giant

capillaries and avascular pattern were seen in one patient with the limited disease.
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Scleroderma pattern was further divided into early, active and late pattern.
(97)(96)(18) Early pattern was seen in 5 patients, active in 15 and late in 7 patients
and non specific pattern was seen in 8 patients respectively. Active scleroderma
pattern was the commonest pattern seen in association with systemic manifestation.
None of the systemic manifestations showed a positive association with capillary
patterns. This observation was similar to the observations by Dogan et a. In our
study the commonest nail fold dermoscopy pattern seen with interstitial lung disease
was active scleroderma pattern (52%) followed by late scleroderma pattern (20%). In
our study, the patients with cardiac involvement the commonest patterns were active
scleroderma pattern (40%) and late scleroderma pattern (40%). Patients with
oesophageal reflux disease had active scleroderma pattern (46.7%) followed by non
specific pattern (26.7%) and patients with oesophageal dysmotility had active

scleroderma pattern (66.7%) followed by non specific pattern (22.2%).

The nail fold capillary changes noted in our study included capillary loop dilatation,
drop outs, giant capillaries, capillary haemorrhage and avascular areas. In our study
we noticed single abnormal finding in 7 patients, the commonest being dilated
capillaries. Majority of our patients (n=11, 31.4 %) had 2 abnormal findings closely
followed by 10 patients (28.6%) who had 3 abnormal nail fold findings. All five
abnormal findings were seen in 2 patients. Hence, a combination of different

dermoscopic findings can be seen in the same patient. Further studies will be
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required to see if these dermoscopic patterns predict a particular systemic

involvement.(90)
INVESTIGATIONS

Antinuclear antibody positivity was seen in 88.6% of our patients which was similar
to the study by Sharma et a. (89.1%) and study by Pradhan et a.(85.5%). ANA
positivity was similar to that in the western population. It was lower in the study by
Adhadh et a.(67%). In our study the commonest type was speckled (35.5%)
followed by speckled and nucleolar(25.8%). This was lower than the prevalence of
speckled in the study by Sharma et a.(62.1%). The prevalence of both speckled and
nucleolar was much higher in our study as compared to the study by Sharma et al.
(25.8% vs 1.3%). Anti scl-70 was positive in 59.3% which was mildly lower than

the study by Pradhan et a but higher than study by Sharmaet a.(8)(12)

Interleukin -6 levels were elevated in 2 of the 7 patients tested with scl-70 positve
diffuse systemic sclerosis. It has been noted in other studies that IL-6 is associated
with increase in avascular areas in dermoscopy and a higher probability of digital
ulcers. (37) Studies have shown a correlation of IL-6 levels with skin fibrosis.
Further studies on serum IL-6 in systemic sclerosis will be required to establish
relationship of 1L-6 with dermoscopic patterns and skin fibrosis and its potential role

as atherapeutic target.(35)(34)(39)

The commonest finding on CT thorax was ground glass opacities or NSIP (65.7%)

which was higher in our study as compared the study by Sharma et al. (45%)
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In our hospital based study, we tried to look at the cutaneous profile and nail fold
dermoscopy of patients presenting to us with scleroderma. In our study, we had a
female preponderance of patients with systemic sclerosis. The diffuse type of disease
was commoner and was present in 91% of our study population. The mean duration
of disease was higher in our study as compared to the previous studies. Upper limb
was the commonest site of involvement with sclerodactyly being the commonest
manifestation. Cutaneous sclerosis and pigmentation was higher in our study
(97.1%). Raynaud’s phenomenon, digital ulcers, gangrene and flexion contractures
were less common in our study. The commonest systemic manifestation was
interstitial lung disease. There was a significant association found between Rodnan
skin score and interstitial lung disease. The commonest nail fold capillary
abnormality was dilated capillaries seen in 91.4% of our study population.
Scleroderma pattern was present in 77.1% of our study population with active pattern
in 15 patients. Interleukin-6 was elevated in 2 of 7 patients tested. Nail fold
dermoscopy is a useful tool for diagnosis, assessing disease severity and prognosis.

Further studies are required to study the role of interleukin -6 in systemic sclerosis.
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CONCLUSIONS

In our study of cutaneous profile and nail fold dermoscopy of patients with
scleroderma, we observed the following findings:

1.

9.

There was a female preponderance in our study population with a male to
female ratio of 1.6.

Mean duration of disease at presentation was 43.31+ 31.8 months.

There was a higher prevalence of diffuse type of disease(91%) in our study
popul ation.

Cutaneous sclerosis was present in 97.1% of our study population with the
upper limb being the commonest site of involvement.

Pigmentary disturbances were commoner in our study(94.3%) as compared to
the western population. The commonest pigmentary abnormality was salt and
pepper pigmentation.

Prevalence of Raynaud’s phenomenon was 71.4%.

The prevalence of digital ulcers(2.9%), gangrene(2.9%) and flexion
contracture(20%) were lower in our study.

Prevalence of telangiectasia (26.8%) and calcinosis(8.65%) was lower in our
study.

Neck sign was seen in 57.1% of patients.

10. Round finger pad sign and pterygium inversum unguis was seen in 25.7% and

17.1% patients respectively.

11. The commonest systemic manifestation was interstitial lung disease (74.3%)

followed by gastrointestinal involvement (68.6%).

12. The prevalence of renal involvement(3.1%) was lower in our study.
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13. The commonest pattern in nail fold dermoscopy was dilated capillaries seenin
91.4% of our patients.

14.1n nail fold dermoscopy scleroderma pattern was seen in 77.1% of our
patients, 5 patients with early pattern, 15 with active pattern and 7 with late
pattern.

15. More than one abnormal dermoscopic finding was seen in 80 % of our study
population. Presence of two abnormal findings was the commonest pattern
seen in 11 patients.

16.There was no datisticaly significant association between nail fold
dermoscopy patterns with systemic manifestations.

17.Early, active and late pattern of capillary pattern were associated with
increasing trend of disease duration but this was not of statistical significance.

18.Modified Rodnan skin score showed statistically significant positive
association with interstitial lung disease(p=0.026).

19. Interleukin-6 was performed in a subset of scl-70 antibody diffuse systemic
sclerosis and it was elevated in 2 of 7 patients.
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LIMITATIONS
1) The sample size was inadequate to delineate the association of nail fold
dermoscopic findings with the type of disease and systemic manifestations.
2) Mean value of megacapillaries and capillary density was not measured in our
study.
3) Interleukin -6 could be performed only on a subset of patients, hence a larger
study will be required to correlate serum interleukin -6 levels with skin

severity scores.
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RECOMMENDATIONS

1. A baseline dermoscopy should be performed for all patients with suspected

systemic sclerosis to predict the course of the disease as early initiation of

therapy can prevent complications

2. Further studies are required to study nail fold capillary abnormalities in our

setting and also its association with systemic manifestations

3. Video morphometry studies are required to study capillary architecture and

inter capillary distance

4. Further studies and follow up are required to study the role of interleukin -6

levelsin fibrosisin systemic sclerosis and its response with treatment
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10.

11.

12.

13.

14.

15.

16.

17.

BIBLIOGRAPHY

Jean L. Bolognia, Joseph L. Jorizzo, Julie V. Schaffer. Bolognia textbook of dermatology -3rd edition. 3rd
ed. 643-656 p.

Lowell A. Goldsmith, Barbara A, GilChrest, Amy S. Paller, David J. Leffel, Klaus L Wolff. Fitzpatrick’s
Dermatology in General Medicine. 8th ed. 1942-1956 p.

Hasegawa M. Dermoscopy findings of nail fold capillariesin connective tissue diseases. J Dermatol. 2011
Jan;38(1):66-70.

Tony Burns, Stephen Breathnach, Neil Cox, Christopher Griffiths. Rook’s textbook of Dermatology. 8th
ed. 51.87 p.

Mayes MD. Scleroderma epidemiology. Rheum Dis Clin North Am. 2003 May;29(2):239-54.
Systemic Scleroderma [Internet]. [cited 2015 Aug 23]. Available from:

http://www.clevel andclinicmeded.com/medi cal pubs/di seasemanagement/rheumatol ogy/sy stemic-
sclerosis/Default. htm#s0010

Minz RW, Kumar Y, Anand S, Singh S, Bamberi P, Verma S, et al. Antinuclear antibody positive
autoimmune disordersin North India: an appraisal. Rheumatol Int. 2012 Sep;32(9):2883-8.

Sharma VK, Trilokrg] T, Khaitan BK, Krishna SM. Profile of systemic sclerosisin atertiary care center in
North India. Indian J Dermatol Venereol Leprol. 2006 Dec; 72(6):416-20.

Geirsson AJ, Steinsson K, Guthmundsson S, Sigurthsson V. Systemic sclerosisin Iceland. A nationwide
epidemiological study. Ann Rheum Dis. 1994 Aug;53(8):502-5.

Raoberts-Thomson PJ, Jones M, Hakendorf P, Kencana Dharmapatni AA, Walker JG, MacFarlane JG, et
al. Sclerodermain South Australia: epidemiological observations of possible pathogenic significance.
Intern Med J. 2001 Jun;31(4):220-9.

Tamaki T, Mori S, Takehara K. Epidemiological study of patients with systemic sclerosisin Tokyo. Arch
Dermatol Res. 1991;283(6):366-71.

Pradhan V, Rajadhyaksha A, Nadkar M, Pandit P, Surve P, Lecerf M, et a. Clinical and autoimmune
profile of scleroderma patients from Western India. Int J Rheumatol. 2014;2014:983781.

Laing TJ, Gillespie BW, Toth MB, Mayes MD, Gallavan RH, Burns CJ, et a. Racial differencesin
scleroderma among women in Michigan. Arthritis Rheum. 1997 Apr;40(4):734-42.

McNeilage LJ, Y oungchaiyud U, Whittingham S. Racial differencesin antinuclear antibody patterns and
clinical manifestations of scleroderma. Arthritis Rheum. 1989 Jan;32(1):54-60.

Korn JH. Scleroderma: atreatable disease. Cleve Clin J Med. 2003 Nov;70(11):954, 956, 958 passim.

Black CM. The aetiopathogenesis of systemic sclerosis: thick skin--thin hypotheses. The Parkes Weber
Lecture 1994. JR Coll Physicians Lond. 1995 Apr;29(2):119-30.

Wodkowski M, Hudson M, Proudman S, Walker J, Stevens W, Nikpour M, et a. Clinical correlates of

monospecific anti-PM 75 and anti-PM 100 antibodies in a tri-nation cohort of 1574 systemic sclerosis
subjects. Autoimmunity. 2015 Sep 3;1-10.

100



18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Agarwal SK, Reveille JD. The genetics of scleroderma (systemic sclerosis). Curr Opin Rheumatol. 2010
Mar;22(2):133-8.

Rueda B, Broen J, Simeon C, Hesselstrand R, Diaz B, Suarez H, et al. The STAT4 gene influences the
genetic predisposition to systemic sclerosis phenotype. Hum Mol Genet. 2009 Jun 1;18(11):2071-7.

Viswanath V, Phiske MM, Gopalani VV. Systemic sclerosis: current concepts in pathogenesis and
therapeutic aspects of dermatological manifestations. Indian J Dermatol. 2013 Jul ;58(4):255-68.

van den Hoogen F, Khanna D, Fransen J, Johnson SR, Baron M, Tyndall A, et al. 2013 classification
criteriafor systemic sclerosis: an American College of Rheumatol ogy/European L eague against
Rheumatism collaborative initiative. Arthritis Rheum. 2013 Nov;65(11):2737-47.

Dospinescu P, Jones GT, Basu N. Environmental risk factorsin systemic sclerosis. Curr Opin Rheumatol.
2013 Mar;25(2):179-83.

Organic solvents asrisk factor for autoimmune diseases. a systematic review and meta-analysis. - PubMed
- NCBI [Internet]. [cited 2015 Sep 28]. Available from:
http://www.nchi.nlm.nih.gov/pubmed/?term=Barrag%C3%A 1n-M art%C3%A Dnez+C%2C+Speck-
Hern%C3%A 1ndez+CA%2C+M ontoya-Ortiz+G%2C+Mantilla+RD%2C+A naya+JM %2C+Roj as-
Villarragat+A .+Organic+solventstastrisk+factor+for+autoi mmune+di seases¥%03A +at+systemati c+review+
and+meta-analysis.+PL0oS+0ne.+2012.+7(12)%3Ae51506.

Nietert PJ, Sutherland SE, Silver RM, Pandey JP, Knapp RG, Hoel DG, et al. Is occupational organic
solvent exposure arisk factor for scleroderma? Arthritis Rheum. 1998 Jun;41(6):1111-8.

Marie |, Gehanno J-F, Bubenheim M, Duval-Modeste A-B, Joly P, Dominique S, et al. Prospective study
to evaluate the association between systemic sclerosis and occupational exposure and review of the
literature. Autoimmun Rev. 2014 Feb;13(2):151-6.

Mora GF. Systemic sclerosis. environmental factors. J Rheumatol. 2009 Nov;36(11):2383-96.

Very low levels of vitamin D in systemic sclerosis patients - Springer [Internet]. [cited 2015 Oct 5].
Available from: http://link.springer.com/article/10.1007%2Fs10067-010-1478-3

Arnson Y, Amital H, Agmon-Levin N, Alon D, Sanchez-Castafién M, Lopez-Hoyos M, et a. Serum 25-
OH vitamin D concentrations are linked with various clinical aspectsin patients with systemic sclerosis: a
retrospective cohort study and review of the literature. Autoimmun Rev. 2011 Jun;10(8):490-4.

Gabridlli A, Avvedimento EV, Krieg T. Scleroderma. N Engl J Med. 2009 May 7;360(19):1989-2003.

Kahaleh MB. Endothelin, an endothelial-dependent vasoconstrictor in scleroderma. Enhanced production
and profibrotic action. Arthritis Rheum. 1991 Aug;34(8):978-83.

Yamane K, Miyauchi T, Suzuki N, YuharaT, Akama T, Suzuki H, et a. Significance of plasma
endothelin-1 levelsin patients with systemic sclerosis. J Rheumatol. 1992 Oct;19(10):1566-71.

Vancheeswaran R, Magoulas T, Efrat G, Wheeler-Jones C, Olsen |, Penny R, et a. Circulating endothelin-
1 levelsin systemic sclerosis subsets--a marker of fibrosis or vascular dysfunction? J Rheumatol. 1994
Oct;21(10):1838-44.

Zamora MR, O’Brien RF, Rutherford RB, Weil JV. Serum endothelin-1 concentrations and cold
provocation in primary Raynaud’s phenomenon. Lancet Lond Engl. 1990 Nov 10;336(8724):1144-7.

101



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49.

Sato S, Hasegawa M, Takehara K. Serum levels of interleukin-6 and interleukin-10 correlate with total
skin thickness score in patients with systemic sclerosis. J Dermatol Sci. 2001 Oct;27(2):140-6.

lhn H, Sato S, Fujimoto M, Kikuchi K, Takehara K. Demonstration of interleukin-2, interleukin-4 and
interleukin-6 in sera from patients with localized scleroderma. Arch Dermatol Res. 1995;287(2):193-7.

Frech TM, Hudson M. Protective role of interleukin-6 in systemic sclerosis gastrointestinal tract
involvement: case report and review of the literature. Clin Exp Rheumatol. 2015 Aug;33(4 Suppl
91):S179-81.

Alivernini S, De Santis M, Tolusso B, Mannocci A, Bosello SL, Peluso G, et a. Skin ulcersin systemic
sclerosis: determinants of presence and predictive factors of healing. JAm Acad Dermatol. 2009
Mar;60(3):426-35.

Muangchant C, Pope JE. The significance of interleukin-6 and C-reactive protein in systemic sclerosis: a
systematic literature review. Clin Exp Rheumatol. 2013 Apr;31(2 Suppl 76):122-34.

O’Reilly S, Cant R, Ciechomska M, van Laar JM. Interleukin-6: a new therapeutic target in systemic
sclerosis? Clin Transl Immunol. 2013 Apr;2(4):e4.

Brinckmann J, Hunzelmann N, Kahle B, Rohwedel J, Kramer J, Gibson MA, et a. Enhanced fibrillin-2
expression isagenera feature of wound healing and sclerosis: potential alteration of cell attachment and
storage of TGF-beta. Lab Investig J Tech Methods Pathol. 2010 May;90(5):739-52.

Koénigshoff M, Kramer M, BalsaraN, Wilhelm J, Amarie OV, Jahn A, et al. WNT1-inducible signaling
protein-1 mediates pulmonary fibrosisin mice and is upregulated in humans with idiopathic pulmonary
fibrosis. J Clin Invest. 2009 Apr;119(4):772-87.

Wei J, Melichian D, Komura K, Hinchcliff M, Lam AP, Lafyatis R, et al. Canonical Wnt signaling
induces skin fibrosis and subcutaneous lipoatrophy: a novel mouse model for scleroderma? Arthritis
Rheum. 2011 Jun;63(6):1707-17.

Balbir-Gurman A, Braun-Moscovici Y. Scleroderma - new aspects in pathogenesis and treatment. Best
Pract Res Clin Rheumatol. 2012 Feb;26(1):13-24.

LeRoy EC, Black C, Fleischmagjer R, Jablonska S, Krieg T, Medsger TA, et a. Scleroderma (systemic
sclerosis): classification, subsets and pathogenesis. J Rheumatol. 1988 Feb;15(2):202-5.

Barnett AJ, Miller M, Littlejohn GO. The diagnosis and classification of scleroderma (systemic sclerosis).
Postgrad Med J. 1988 Feb;64(748):121-5.

Preliminary criteriafor the classification of systemic sclerosis (scleroderma). Subcommittee for
scleroderma criteria of the American Rheumatism Association Diagnostic and Therapeutic Criteria
Committee. Arthritis Rheum. 1980 May;23(5):581-90.

Vaentini G, MarcocciaA, Cuomo G, ludici M, Vettori S. The Concept of Early Systemic Sclerosis
Following 2013 ACR\EULAR Ciriteriafor the Classification of Systemic Sclerosis. Curr Rheumatol Rev.
2014 Apr 3;10(1):38-44.

2013 ACR/EULAR Classification Criteriafor Scleroderma | RheumTutor.com [Internet]. [cited 2015 Aug
20]. Available from: http://www.rheumtutor.com/2013-acreul ar-classification-criteria-for-sclerodermal

Sticherling M. Systemic sclerosis-dermatological aspects. Part 1: Pathogenesis, epidemiology, clinical
findings. J Dtsch Dermatol Ges J Ger Soc Dermatol JDDG. 2012 Oct;10(10):705-18; quiz 716.

102



50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Krishnamurthy V, Porkodi R, Ramakrishnan S, Rgjendran CP, Madhavan R, Achuthan K, et al.
Progressive systemic sclerosis in south India. J Assoc Physicians India. 1991 Mar;39(3):254-7.

Belgaumkar VA, Gokhale NR, Mahgjan PM, Tolat SN, Bhokare A, Kamble S. Progressive systemic
sclerosisin childhood: a report of three cases. Indian J Dermatol Venereol Leprol. 2004 Apr;70(2):96-8.

Ameer R Valia. IADVL Textbook of Dermatology. 3rd ed.

Dorwart BB. Letter: Periorbital edemain progressive systemic sclerosis. Ann Intern Med. 1974
Feb;80(2):273.

Bottomley WW, Goodfield MD. Chondrodermatitis nodularis helicis occurring with systemic sclerosis--
an under-reported association? Clin Exp Dermatol. 1994 May;19(3):219-20.

Barnett AJ. The “neck sign” in scleroderma. Arthritis Rheum. 1989 Feb;32(2):209-11.

Weinstein CL, Miller MH, Kossard S, Littlejohn GO. The scleroderma neck sign. J Rheumatol. 1989
Dec;16(12):1533-5.

TabataH, HaraN, Otsuka S, Yamakage A, Yamazaki S, Koibuchi N. Correlation between diffuse
pigmentation and keratinocyte-derived endothelin-1 in systemic sclerosis. Int J Dermatol. 2000
Dec;39(12):899-902.

Singh A, Ambujam S, Varghese A, Vishranth SP, Sadanandan N. Salt-and-pepper Appearance: A
Cutaneous Clue for the Diagnosis of Systemic Sclerosis. Indian J Dermatol. 2012 Sep;57(5):412-3.

Reveille JD, Fischbach M, McNearney T, Friedman AW, Aguilar MB, Lisse J, et al. Systemic sclerosisin
3 US ethnic groups: a comparison of clinical, sociodemographic, serologic, and immunogenetic
determinants. Semin Arthritis Rheum. 2001 Apr;30(5):332-46.

Fabreguet 1, Saurat J-H, Rizzoli R, Ferrari S. [Calcinosis cutis associated with connective tissue diseases).
Rev Médicale Suisse. 2015 Mar 18;11(466):668—72.

Maeda M, Matubara K, Hirano H, Watabe H, Ichiki Y, Mori S. Pitting scars in progressive systemic
sclerosis. Dermatol Basel Switz. 1993;187(2):104-8.

Mizutani H, Mizutani T, Okada H, Kupper TS, Shimizu M. Round fingerpad sign: an early sign of
scleroderma. JAm Acad Dermatol. 1991 Jan;24(1):67-9.

Kanzler MH, Gorsulowsky DC. Round fingerpad sign as an early sign of scleroderma. JAm Acad
Dermatol. 1991 Nov;25(5 Pt 1):868.

Patterson JW. Pterygium inversum unguis-like changes in scleroderma. Report of four cases. Arch
Dermatol. 1977 Oct;113(10):1429-30.

Caputo R, Cappio F, Rigoni C, Scarabelli G, Toffolo P, Spinelli G, et al. Pterygium inversum unguis.
Report of 19 cases and review of the literature. Arch Dermatol. 1993 Oct;129(10):1307-9.

Elmansour |, Chiheb S, Benchikhi H. Nail changesin connective tissue diseases: a study of 39 cases. Pan
Afr Med J [Internet]. 2014 [cited 2015 Sep 28];18. Available from: http://www.panafrican-med-
journal.com/content/article/18/150/full/

Black MM. Primary localised cutaneous amyloidosisin systemic sclerosis. Trans St Johns Hosp Dermatol
Soc. 1971;57(1):177-80.

103



68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Tuffanelli DL. Letter: Lymphangiectasis due to scleroderma. Arch Dermatol. 1975 Sep;111(9):1216.

Bourgeois P, Cywiner-Golenzer C, Lessana-Leibowitch M, Kahn MF, de Séze S. [Subcutaneous and
tendinous nodules in scleroderma. Apropos of 4 anatomo-clinical cases]. Rev Rhum Mal Ostéo-Articul.
1976 Feb;43(2):85-91.

Kennedy C, Leigh IM. Systemic sclerosis with subcutaneous nodules. Br J Dermatol. 1979 Jul;101(1):93~
6.

Nihtyanova Sl, Brough GM, Black CM, Denton CP. Clinical burden of digital vasculopathy in limited and
diffuse cutaneous systemic sclerosis. Ann Rheum Dis. 2008 Jan;67(1):120-3.

Al-Adhadh RN, Al-Sayed TA. Clinical features of systemic sclerosis. Saudi Med J. 2001 Apr;22(4):333-
6.

Herrick AL, Cutolo M. Clinical implications from capillaroscopic analysis in patients with Raynaud’s
phenomenon and systemic sclerosis. Arthritis Rheum. 2010 Sep;62(9):2595-604.

Clements PJ, Lachenbruch PA, Ng SC, Simmons M, Sterz M, Furst DE. Skin score. A semiquantitative
measure of cutaneous involvement that improves prediction of prognosisin systemic sclerosis. Arthritis
Rheum. 1990 Aug;33(8):1256-63.

Assessment of skin involvement in scleroderma - 3-1_ChrisDenton.pdf [Internet]. [cited 2015 Sep 28].
Available from: http://eustar.org/education/2005/3-1_ChrisDenton.pdf

Kissin EY, Schiller AM, Gelbard RB, Anderson JJ, Falanga V, Simms RW, et a. Durometry for the
assessment of skin disease in systemic sclerosis. Arthritis Rheum. 2006 Aug 15;55(4):603-9.

Czirjak L, Foeldvari |, Mller-Ladner U. Skin involvement in systemic sclerosis. Rheumatology. 2008 Oct
1;47(suppl 5):v44-5.

Ruangjutipopan S, Kasitanon N, Louthrenoo W, Sukitawut W, Wichainun R. Causes of death and poor
survival prognostic factorsin thai patients with systemic sclerosis. JMed Assoc Thail Chotmaihet
Thangphaet. 2002 Nov;85(11):1204-9.

Saari KM, Rudenberg HA, Laitinen O. Bilateral central retinal vein occlusion in a patient with
scleroderma. Ophthalmol J Int Ophtalmol Int J Ophthalmol Z Fur Augenheilkd. 1981;182(1):7-12.

Horan EC. Ophthalmic manifestations of progressive systemic sclerosis. Br J Ophthalmol. 1969
Jun;53(6):388-92.

Serological markersin progressive systemic sclerosis: clinical correlations. - PubMed - NCBI [Internet].
[cited 2015 Oct 8]. Available from:

http://www.ncbi.nlm.nih.gov/pubmed/?term=Catoggio+L J%2C+Bernstein+RM %2C+Black+CM .+Serol o
gical+markers+in+progressive+systemic+sclerosi s%3A+clinical +correl ations.+Ann+Rheum+Dis+1983%
3B+42%3A+23%E2%80%937.

Cutolo M, Sulli A, Pizzorni C, Smith V. Capillaroscopy as an Outcome Measure for Clinical Trials on the
Peripheral Vasculopathy in SSc-Is It Useful? Int J Rheumatol. 2010;2010.

Kahaleh B, Meyer O, Scorza R. Assessment of vascular involvement. Clin Exp Rheumatol. 2003;21(3
Suppl 29):59-14.

Zalaudek I, Argenziano G, Di Stefani A, Ferrara G, Marghoob AA, Hofmann-Wellenhof R, et al.
Dermoscopy in general dermatology. Dermatol Basel Switz. 2006;212(1):7-18.

104



85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Dogan S, Akdogan A, Atakan N. Nailfold capillaroscopy in systemic sclerosis: is there any difference
between videocapillaroscopy and dermatoscopy? Skin Res Technol Off JInt Soc Bioeng Skin ISBS Int
Soc Digit Imaging Skin ISDIS Int Soc Skin Imaging 1SSI. 2013 Nov;19(4):446-9.

Cortes S, Cutolo M. Capillarosecopic patternsin rheumatic diseases. Acta Reumatol Port. 2007
Mar;32(1):29-36.

Beltran E, Toll A, Pros A, Carbonell J, Pujol RM. Assessment of nailfold capillaroscopy by x 30 digital
epiluminescence (dermoscopy) in patients with Raynaud phenomenon. Br J Dermatol. 2007
May;156(5):892-8.

Sander O, Sunderkétter C, Kétter |, Wagner |, Becker M, Herrgott |, et al. [Capillaroscopy. Procedure and
nomenclature]. Z Fir Rheumatol. 2010 May;69(3):253-62.

Jung P, Trautinger F. Capillaroscopy. J Dtsch Dermatol Ges J Ger Soc Dermatol JDDG. 2013
Aug;11(8):731-6.

Dogan S, Akdogan A, Sahin S. Can end organ damage in scleroderma be predicted based on nail fold
dermatoscopy findings? J Dermatol. 2012 Apr;39(4):416-8.

Hudson M, Masetto A, Steele R, Arthurs E, Baron M, Canadian Scleroderma Research Group. Reliability
of widefield capillary microscopy to measure nailfold capillary density in systemic sclerosis. Clin Exp
Rheumatol. 2010 Oct;28(5 Suppl 62):S36-41.

Ong Y'Y, Nikoloutsopoulos T, Bond CP, Smith MD, Ahern MJ, Roberts-Thomson PJ. Decreased nailfold
capillary density in limited scleroderma with pulmonary hypertension. Asian Pac J Allergy Immunol
Launched Allergy Immunol Soc Thail. 1998 Sep;16(2-3):81-6.

Hofstee HMA, Vonk Noordegraaf A, Voskuyl AE, Dijkmans B a. C, Postmus PE, Smulders YM, et al.
Nailfold capillary density is associated with the presence and severity of pulmonary arterial hypertension
in systemic sclerosis. Ann Rheum Dis. 2009 Feb;68(2):191-5.

Cutolo M, Smith V. State of the art on nailfold capillaroscopy: areliable diagnostic tool and putative
biomarker in rheumatology? Rheumatol Oxf Engl. 2013 Nov;52(11):1933-40.

Cutolo M, Pizzorni C, Tuccio M, Burroni A, Craviotto C, Basso M, et al. Nailfold videocapillaroscopic
patterns and serum autoantibodies in systemic sclerosis. Rheumatol Oxf Engl. 2004 Jun;43(6):719-26.

Maricq HR, LeRoy EC, D’Angelo WA, Medsger TA, Rodnan GP, Sharp GC, et al. Diagnostic potential
of in vivo capillary microscopy in scleroderma and related disorders. Arthritis Rheum. 1980
Feb;23(2):183-9.

Carpentier PH, Maricq HR. Microvasculature in systemic sclerosis. Rheum Dis Clin North Am. 1990
Feb;16(1): 75-91.

Khare N, Patil SB, Kale SM, Sumeet J, Sonali |, Sumeet B. Normal mouth opening in an adult Indian
population. J Maxillofac Oral Surg. 2012 Sep;11(3):309-13.

Silman A, Jannini S, Symmons D, Bacon P. An epidemiological study of sclerodermain the West
Midlands. Br J Rheumatol. 1988 Aug;27(4):286-90.

Factors Affecting India’s Climate - Climate - Everonn - CBSE Class 9th Complete Course [Internet].

[cited 2015 Oct 5]. Available from: http://gradestack.com/CBSE-Class-9th-Complete/Climate/Factors-
Affecting-1ndia-5/14913-2954-3264-study-wtw

105



101. Gambichler T, Chrobok I, Hoxtermann S, Kreuter A. Significantly Decreased Serum 25-
Hydroxyvitamin D Levelsin aLarge German Systemic Sclerosis Cohort. J Rheumatol. 2011 Nov
1;38(11):2492-3.

106



ANNEXURE -I

AMERICAN COLLEGE OF RHEUMATOLOGY(ACR) CRITERIA

Major criteria

Symmetric proximal sclerosis extending beyond metacarpal phalangeal joint and

metatarsal joint
Minor criteria
1) sclerodactyly
2) digital pitted scarg/loss of substance over finger pads

3) bibasilar fibrosis



ANNEXURE -1

Patient Information Sheet and consent forms
Study Title:

Cutaneous Profile and nail fold dermatoscopy of scleroderma patient
Purpose of research:

Scleroderma is a disease for which the exact aetiology of which is not known. Scleroderma
predominantly affects the skin causing tightening. It can also affect the lungs, heart, gastro
intestinal system and blood vessels. In this study | intend to study the various skin manifestations
associated with the disease . Also a particular substance secreted by the white blood cells in our
body known as Interleukin 6 (IL-6) is known to be associated with the skin lesions in scleroderma. |
further intend to view the capillaries in the skin around the nails using a dermatoscope. This gives a
magnified image of the capillaries and helps to predict stage of the disease.

Expected duration of the Subject’s participation:

Only at the time of presentation of the patient at the Dermatology Unit - I| OPD/ Rheumatology
OPD/ in-patients with scleroderma. Patient will be adviced to come for follow up after 3 months
during which time a blood test will be done.

Description of the procedures:

This study would involve recording of the patient’s relevant details and detailed examination of
skin lesions. A dermatoscopy will be performed to view the capillaries around the finger nails. In
selected patients(patients with extensive skin involvement) a blood sample will be collected for
measurement of interleukin 6. Clinical photographs of the skin lesions may be taken.

Risks or discomforts to the Subject:

As the study does not include any trial treatment, there is no additional risk for the patient due to
participation in study. The patient will not incur any additional cost by taking part in the study.

Benefits to the Subject:

It may help in further management of the condition.

Benefits to others:



Information gathered from this study might help in the understanding of the cutaneous aspects of
scleroderma. An understanding of the role of IL 6 and nail fold dermatoscopy may help in future
contribute to exploration of potential treatment options as well as prognosis of scleroderma.

Confidentiality:

Only the investigators of this study will be able to access the patient’s medical records. Patient’s
identity will not be revealed in any form or released to third parties or published.

Participation:

The patient’s participation in the study entirely voluntary and the patient is free to withdraw from
the study at any time, without stating any particular reason. Refusal to participate or withdrawal
from the study will not involve any penalty or loss of benefits to which the patient is otherwise
entitled.

Approximate number of Subjects enrolled in the study — 100

Contact person:Dr Priya Sara Kuryan, PG registrar, Department of Dermatology, leprosy and
Venerology Unit Il, CMC, Vellore

Phone — 04162282054

email —derm@cmcvellore.ac.in



ANNEXURE - 11

Cutaneous Profile and nail fold dermatoscopy of scleroderma patients
and serum interleukin 6 levels correlation with modified Rodnan skin
severity score

Proforma

Date Sl.no

Name CMCH no. Age Sex

Address

Contact no

Type of disease: Diffuse/Limited Duration of disease months
Duration of Raynaud’s phenomenon months  Duration of sclerosis months

Past History of skin lesions Yes/ No If yes, details

Duration of treatment months

Treatment details

Drug Dose Duration

Topical

Systemic

Steroids

Mycophenolate mofitel

Azathioprine

Cyclophosphamide

Hydroxychloroquine

Others







Skin lesions

Present/Absent

Face

Radial furrows

Beaked nose

Inability to evert lower eyelid

Smoothening of forehead Expression

Mouth opening

Mask like facies

Peri-orbital Edema

Hand

Digital ulcers

Digital pitted scars

Pitting edema of fingers

Round finger pad sign

Flexion contractures

Sclerodactyly

Gangrene

Dystrophic nails

Ragged cuticles

Resorption of phalanges

Pterygium inversium unguis

Cobble stone appearance

Leg

Leg ulcers

Livedo reticularis

Atrophie blanche

Gangrene

Raynaud’s phenomenon

Neck sign

Others




Skin lesions

Present/Absent if present site

Sclerosis

Calcinosis

Telangiectasia

Hyper pigmentation

Salt and pepper pigmentation

Hypopigmentation

Nail fold Dermatoscopy

Right hand

Findings Thumb Index finger

Middle finger

Ring finger

Little finger

Normal
capillary
configuration

Dilated
capillary
loops

Giant
capillaries

Capillary
haemmorhage

Avascular
area

Drop out




Left hand

Findings Thumb Index finger

Middle finger | Ring finger

Little finger

Normal
capillary
configuration

Dilated
capillary
loops

Giant
capillaries

Capillary
haemmorhage

Avascular
area

Drop out

Systemic manifestations

Systemic signs

Present/absent

GI

Oesophageal dysmotility

Oesophageal reflux

Others

Respiratory

Interstitial lung disease

Pulmonary artery hypertension

Cardiac

Renal

Muscles

Others

Investigations

Investigation

Result

ANA

Anti- centromere antibody

Anti - topo isomerase antibody

Anti RNP antibody

Echo

HRCT chest




Date

Serum interleukin-6

Rodnan’s skin skin score




Skin sclerosis score
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Modified Rodnan Skin score
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Hand 3 3
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UniqueKey | serialno| cmcno |age| sex |TYPEOFDISEASE]| DURATIONOFDISEASEINMONTHS | DURRAYNAUDS
1 35] 898478] 52|FEMALE |DIFFUSE 24 6
2 34] 842145] 31|FEMALE |DIFFUSE 24 24
3 33] 143885] 17|FEMALE |DIFFUSE 24 20
4 32] 895460] 33|MALE |DIFFUSE 6 0
5 31] 172041) 36|FEMALE |DIFFUSE 96 60
6 30 62462 49|FEMALE |DIFFUSE 72 60
7 29] 790621| 31|FEMALE |DIFFUSE 9 9
8 28] 983059| 39|FEMALE |DIFFUSE 48 36
9 27 56748| 26|FEMALE |LIMITED 30 0

10 26] 798049| 29|FEMALE |DIFFUSE 24 24
11 25] 729888| 37|FEMALE |DIFFUSE 60 0
12 24] 993776| 29|FEMALE |DIFFUSE 36 0
13 23 18099 36]FEMALE |DIFFUSE 12 3
14 22| 743938| 21|MALE |DIFFUSE 12 12
15 21] 417859| 24|MALE |DIFFUSE 29 29
16 20] 747687| 27|FEMALE |DIFFUSE 4 6
17 19] 778021| 48|MALE |DIFFUSE 120 0
18 18| 494627| 50|FEMALE |DIFFUSE 22 22
19 17| 612549| 56|FEMALE |DIFFUSE 36 0
20 16] 888727| 44|MALE |DIFFUSE 120 60
21 15] 766436| 52|FEMALE |DIFFUSE 60 50
22 14 70578] 20|FEMALE |DIFFUSE 12 12
23 13| 389974| 43|FEMALE |DIFFUSE 72 72
24 12| 716214| 34|FEMALE |DIFFUSE 72 72
25 11 6445| A43|FEMALE JLIMITED 60 0
26 10] 161638| 20|FEMALE |DIFFUSE 60 0
27 9] 567629| 38|FEMALE |DIFFUSE 48 0
28 8 65452 22|FEMALE |DIFFUSE 6 0
29 7 29181| 28|FEMALE |DIFFUSE 18 18
30 6] 149926| 36JFEMALE |DIFFUSE 66 60
31 5 96878| 36|FEMALE |DIFFUSE 60 48
32 4] 129126| 53|FEMALE JLIMITED 24 18
33 3] 1347235| 25|FEMALE |DIFFUSE 18 12
34 2] 206143| 62JFEMALE |DIFFUSE 36 36
35 1| 572791] 43|FEMALE |DIFFUSE 96 72




DURSCLEROSIS| PASTHISTORYOFSKINLESIONS | DURATIONOFTREATMENT | RADIALFURROWS | BEAKEDNOSE
24INo 7|Yes Yes
24INo O]Yes Yes
24INo 6]Yes Yes

6|No 3|Yes Yes
96|No 2|No No
72|No 6]Yes Yes
8|No No Yes
48|No 36]No No
O0|No O|No No
12|No 6|No Yes
O0|No 36]Yes Yes
O0|No Yes Yes
3|No 10]Yes Yes
12|No 2|Yes Yes
29]No 24]Yes Yes
O0|No O0|No No
120|No 12]Yes Yes
20]No 13]Yes Yes
36]No 24]Yes Yes
120|No 2|No No
60]No 48|Yes Yes
12|No 8|No No
72|No O]Yes Yes
72|No 6]Yes Yes
6|No O]Yes Yes
60]No O]Yes Yes
48|No 36]Yes Yes
6|No O]Yes Yes
18|No 1]Yes Yes
66]No 36]Yes Yes
60]No O]Yes Yes
24INo 18|No No
18|No 2|No No
36]No O]Yes Yes
96|No 48|Yes Yes




INABILITTYTOEVERTLOWEREYELID

SMOOTHENINGOFFOREHEADEXPRESSION

MOUTHOPENINGINMM

No No 20
Yes Yes 20
Yes Yes 30
Yes Yes 30
No No 30
Yes Yes 30
Yes Yes 30
Yes No 32
No No 32
Yes Yes 35
Yes Yes 35
Yes No 38
Yes Yes 40
Yes No 40
Yes Yes 40
No No 40
Yes Yes 42
No No 46
No No 50
Yes Yes 50
Yes No 50
No No 50
Yes Yes 50
Yes Yes 52
No No 56
No No 60
Yes Yes 60
Yes No 60
Yes Yes 60
Yes No 60
Yes Yes 60
Yes No 63
No No 64
Yes Yes 64
Yes Yes 20




MASKLIKEFACIES | PERIORBITALEDEMA | DIGITALULCERS | DIGITALPITTEDSCARS | PITTINGEDEMAOFFINGERS
No No No Yes No
Yes No No Yes No
Yes No No Yes No
No No No No No
No No No No No
Yes No No Yes No
Yes No No Yes No
No No No Yes No
No No No No No
No No Yes Yes No
Yes No No Yes No
No No No No Yes
Yes No No Yes No
No No No Yes No
Yes No No Yes No
No No No No Yes
Yes No No Yes No
Yes Yes No Yes No
No No No No No
No No No No No
No No No Yes No
No No No Yes No
No No No No No
No No No Yes No
No No No No No
No No No No No
Yes No No No No
No No No No No
Yes No No No No
Yes No No No No
Yes No No Yes No
No No No No No
No No No Yes No
Yes No No No No
No No No No No




state ROUNDFINGERPADSIGN | FLEXIONCONTRACTURES | SCLERODACTYLY | GANGRENE
sikkim Yes No Yes No
west bengal |No No Yes No
tamilnadu No Yes Yes No
ap No No Yes No
bangladesh |No No Yes Yes
jharkhand No No Yes No
west bengal |No Yes Yes No
jharkhand  |Yes No Yes No
kerala No No Yes No
assam No No Yes No
west bengal |Yes Yes No No
tamilnadu  |Yes No Yes No
kerala Yes No Yes No
west bengal |No No No No
west bengal |Yes Yes Yes No
west bengal |No No Yes No
jharkand Yes No Yes No
west bengal |Yes No Yes No
tamilnadu No No Yes No
ap Yes No Yes No
west bengal |No No No No
jharkhand |Yes No Yes No
tamilnadu No No Yes No
west bengal |Yes Yes No No
ap No No No No
jharkhand No Yes Yes No
chandigarh |No No Yes No
tamilnadu No No Yes No
west bengal |[No No Yes No
west bengal |No No Yes No
west bengal |No No Yes No
tamilnadu No No Yes No
bangladesh |No No Yes No
west bengal |No No Yes No
west bengal |No Yes Yes No




DYSTROPHICNAILS | RAGGEDCUTICLES | RESORPTIONOFPHALANGES | PTERYGIUMINVERSUMUNGUIS
No No No No
No Yes No Yes
No Yes No No
No No No No
No No No No
No Yes No No
Yes Yes No No
No Yes No Yes
No No No No
No Yes Yes Yes
No Yes Yes No
No Yes No Yes
Yes Yes No No
No Yes No No
No Yes Yes Yes
No No No No
No Yes Yes No
No Yes No No
No No No No
No Yes Yes No
No No No No
No No No No
No Yes No No
Yes No No No
No Yes No No
No No No No
No Yes No No
No Yes No No
Yes Yes No No
No Yes No No
No Yes No Yes
No No No No
No Yes No No
No Yes No No
No No No No




COBBLESTONEAPPEARANCE | LEGULCERS | LIVEDORETICULARIS | ATROPHIEBLANCHE | GANGRENE1
No No No No No
No No No No No
No No No No No
No No No No No
No No No No No
No No No No No
No No No No No
No Yes No Yes No
No No No No No
No No No No No
No No No No No
No No No No No
Yes No No No No
No No No No No
No No No No No
No No No No No
No No No No No
No No No No No
No No No No No
No Yes No No No
No No No No No
No No No No No
No No No No No
No No No No No
No No No No No
No Yes No No No
No No No No No
No No No No No
No No No No No
No No No No No
No No No No No
No No No No No
No No No No No
No No No No No
No No No No No




RAYNAUDSPHENOMENON | NECKSIGN | OTHERS | ifyessite | ifyessitecont | ifyessitegangrene | sclerosis sitel
No No No Yes face
Yes Yes Yes Yes face
Yes Yes No elbow Yes face
No Yes No Yes upper limb
Yes No Yes index, middle R Yes chest
Yes Yes No Yes face
No Yes No R hand Yes face
No Yes No R ring Yes face
No No No Yes upper limb
Yes Yes No Yes face
No No No ring R L little Yes upper limb
Yes Yes No ring R Yes face
No Yes No index Yes face
Yes Yes Yes Yes face
Yes Yes No Yes upper limb
No No No Yes upper limb
No No No Yes upper limb
Yes No Yes middle L Yes upper limb
No Yes No Yes abdomen
No Yes No R ring Yes face
No Yes No No
No Yes Yes index R Yes face
Yes Yes No Yes face
Yes No No Yes upper limb
No No No Yes upper limb
No Yes No hands Yes face
No No No Yes upper limb
No No No Yes face
No No No Yes upper limb
No No Yes Yes upper limb
No Yes Yes Yes upper limb
No No No Yes upper limb
No Yes No Yes face
No No No Yes upper limb
No Yes No finger Yes upper limb




site2 site3 sited calcinosis| sitecalcinosis | telangiectasia | ifyessitetelangectasia
chest abdomen [upperlimb |No No
upper limb |lower limb No Yes R cheek
upper limb |lower limb No No
lower limb No No
abdomen |upperlimb [lowerlimb |No Yes cheek
chest upper limb Jlower limb |No No
upper limb |lower limb Jchest No No
upper limb |lower limb No Yes cheek
No No
upper limb No No
lower limb No No
upper limb No No
upper limb |lower limb No No
upper limb No No
lower limb No No
No Yes R cheek
lower limb |chest back No Yes face,cheek
lower limb Yes Yes cheek
upper limb |lower limb No No
upper limb |lower limb Yes Yes r cheek
No No
chest upper limb Jlower limb |No No
upper limb No No
lower limb No No
No No cheek
upper limb |lower limb No No
No Yes cheek and palm
chest upper limb Jabdomen |No No
No No
No No
No No
lower limb |face No No
upper limb |lower limb [back No Yes cheeks
No No
face chest Yes knuckle Yes cheeks




hyperpigmentation

ifyessitehyperpigmentation

saltandpepperpigmentation

No

No

Yes trunk,UL,LL Yes
No Yes
Yes face, neck,UL Yes
Yes UL,LL Yes
No No
No Yes
Yes face,trunk,UL Yes
Yes generalised Yes
Yes face,ear,neck,hands Yes
Yes UL,LL Yes
No No
No Yes
Yes arms Yes
Yes FACE Yes
Yes forearm No
Yes diffuse Yes
No Yes
No Yes
No Yes
No No
Yes dorsum if hand Yes
No No
Yes face,chest No
Yes face,UL No
Yes trunk UL LL No
No No
No Yes
Yes generalised No
No Yes
No Yes
No Yes
No Yes
No Yes
No No




ifyessaltandpeppper

hypopigmentation

ifyessitehypopigmentation

Yes

eyebrow, nose, external ear, periorbital

scalp Yes trunk,UL,LL
earlobe,neck,UL,scalp No
retroauricular,occiputal,napeof neck Yes pinna,fingers
back,neck Yes hand,feet
No
wrist No
scalp,neck,back Yes LL
back,arm,hands No
back,retroauricular Yes L eyelid
chest,abdo,knee No
Yes ear,neck
face,chest,hand Yes bacl
CHEST,BACK,| ARM Yes L eyelid, perioral
face,back,trunk No
No
face neck UL No
chest,back,scalp Yes right fingers
forehead,neck,scalp,UL No
chest No
Yes back,neck
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OFFICE OF RESEARCH
INSTITUTIONAL REVIEW BOARD (IRB)
/CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA.

Dr. B.J. Prashantham, M.A., M.A., Dr. Min (Clinical) Dr. Alfred Job Daniel, D Ortho, MS Ortho, DNB Ortho
Director, Christian Counseling Center, Chairperson, Research Committee & Principal
Chairperson, Ethics Committee.
Dr. Nihal Thomas,
MD., MNAMS., DNB (Endo), FRACP (Endo), FRCP (Edin), FRCP (Glasg)
Deputy Chairperson
Secretary, Ethics Committee, IRB
Additional Vice Principal (Research)

February 1, 2014

Dr. Priya Sara Kuryan

PG Registrar

Department of Dermatology, Venereology & Leprosy Unit
Christian Medical College

Vellore 632 004
Sub: Fluid Research grant proiect-
Cutaneous Profile” and atmn of interleukin 6 levels in systemic

sclerosis and’ﬁallfolda ? d’gtopy AN

Dr. Priya, Sara Kur\yan, PG Reglsl?t‘ap, Dp Dmcy Peter, Dr. Susanne Abraham,
Dr. Len“(:'x‘eorge, Dermatolﬂgy?_ \Venéreoldgy & Leprosy Unit, Dr. Ruchika
Goel, Dr.~ ebash" afrtld;e‘ix,i T Io_hn Ma];hew, Clinical Immunology and
Rheuma{qlogy.“ {/) |

x,,v' _.J; Al ¢
Ref: mfz‘}Mm Bho: 8594 EOBSERvé] datq’d 04 12.2013

i y & CHRISTIAN MEDIC §1LL\,,;1. ik [( l
Dear Dr. Priya Sara Kuryaﬁ, U\ VELLORE AL 2/

INDIA _..:IK' ;{;l_ st

£ i

—

I enclose the following document&,& s ’i }, $

S s !

N
Institutional Review Board approval 2. Agreemen

Could you please sign the agreement ang send it to Dr. Ni
(Research), so that the grant money ca

al Thomas, Addl. Vice Principal

With best wishes,

Dr. Nihal Thomas
Secretary (Ethics Committe

Institutional Review Board Institutfonal Review Board,

tian Medjtal College, Vellore - 632 002.

Cc: Dr. Dincy Peter, Dermatology, Venéréology & Leprosy Unit, CMC 10of5

Ethics Committee Blue, Office of Research, 1st Floor, Carman Block, Christian Medical College, Vellore, Tamil Nadu 632 002.
Tel : 0416 - 2284294, 2284202 Fax: 0416 - 2262788, 2284481 E-mail : research@cmcvellore.ac.in
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Dr. B.J. Prashantham, M.A., M.A., Dr. Min (Clinical) Dr. Alfred Job Daniel, D Ortho, MS Ortho, DNB Ortho

Director, Christian Counseling Center, Chairperson, Research Committee & Principal

Chairperson, Ethics Committee.
Dr. Nihal Thomas,
MD., MNAMS., DNB (Endo), FRACP (Endo), FRCP (Edin), FRCP (Glasg)
Deputy Chairperson

Secretary, Ethics Committee, IRB
Additional Vice Principal (Research)

February 1, 2014

Dr. Priya Sara Kuryan

PG Registrar

Department of Dermatology, Venereology & Leprosy Unit
Christian Medical College

Vellore 632 004

Sub: Fluid Research grant project:
Cutaneous Pmﬁle ‘and. €0 rrelatio . of interleukin 6 levels in systemic
“sclerosis andinall fold‘de¥m5¥dgcqpy D
Dr. Prlya Sara Kuryan, PG ZF;eglstft‘ér‘, D r incy Peter, Dr. Susanne Abraham,
Dr. Len iﬂeorge, Dermatol@gy, Venéreology & Leprosy Unit, Dr. Ruchika
Goel, Dr..«“;peba‘shj :
Rheumatglogy )
\.';' ’ ; ‘,. L‘ v}
Ref: IR “Mm Kro 8594 [OBSERVE] dated 04 12,2013
w[/\ CHRISTIAN MEDICAL COLLEGE
{ \
Dear Dr. Priya Sara Kuryanf, N ¥ELLHRS

MDD

‘ |,
! i-’\"

:.j

The Institutional Review Board\(Bl e, B e‘arch and Ethics Committee) of the Christian
Medical College, Vellore, reviewed- ang dl&“ ed your project entitled “Cutaneous Profile and
correlation of interleukin 6 levels in systemic sclerosis and nail fold dermatoscopy.” on
December 4th, 2013.

The Committees reviewed the following documents:

1. IRB application format

Curriculum Vitae’ Dr. Priya Sara Kuryan, Dincy Peter, Susanne Abraham,
Ruchika Goel, Debashish Danda, John Mathew, Leni George.

Consent form (English, Tamil, Telugu, Bengali & Hindi)

Information sheet (English, Tamil, Telugu, Bengali & Hindi)

Proforma

No of documents 1-5

5

QS (o

2 of 5

Ethics Committee Blue, Office of Research, 1st Floor, Carman Block, Christian Medical College, Vellore, Tamil Nadu 632 002.
Tel : 0416 - 2284294, 2284202 Fax : 0416 - 2262788, 2284481 E-mail : research@cmcvellore.ac.in



OFFICE OF RESEARCH
INSTITUTIONAL REVIEW BOARD (IRB)
CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA.

Dr. B.J. Prashantham, M.A., M.A., Dr. Min (Clinical)
Director, Christian Counseling Center,
Chairperson, Ethics Committee.

Dr. Alfred Job Daniel, D Ortho, MS Ortho, DNB Ortho

Chairperson, Research Committee & Principal

Dr. Nihal Thomas,

MD., MNAMS., DNB (Endo), FRACP (Endo), FRCP (Edin), FRCP (Glasg)

Deputy Chairperson
Secretary, Ethics Committee, IRB
Additional Vice Principal (Research)

The following Institutional Review Board (Blue, Research & Ethics Committee) members
were present at the meeting held on December 4%, 2013in the CREST/SACN Conference
Room, Christian Medical College, Bagayam, Vellore 632002.

Name Qualification Designation Other
Affiliations
Dr. T. Balamugesh MBBS, MD(Int Med), | Professor, Pulmonary Internal,
DM, FCCP (USA) Medicine, CMCH. Clinician
Dr. Chandra Singh MS, MCH DMB | Professor, Urology, Internal,
Ao = CMCH Clinician
Dr. Visalakshi f;IV/IPH El;gjﬂ_%ﬁ‘iﬁ.{ {.55%;‘?;% i L.ecturer Dept. of Internal,
i--’l- 7 ‘,‘.‘F?i"* ' "¢ Biostatistics, CMC. Statistician
Dr. Anup Ramachandlj ’ The %llcome Trust Internal,
E_" Resea"ch Laboratory Basic Medical
astroifitestinal Scientist
\w;f‘; || Scienges; CMCH.
Dr. Rajesh Kannangal A g e‘Profe§so”r& In-charge Internal,
Ret virus Laboratory | Clinician
u’nder
ACO) Department of
Cllnlcal Virology, CMCH.
Dr. Srinivasa Babu “| Senior Scientist, Internal,
Neurological Sciences, Basic Medical
CMCH. Scientist
Dr. Anand Zachariah MBRBS, PhD Professor, Medicine, Internal,
CMCH. Clinician
Dr. Vivek Mathew MD (Gen. Med.) Professor, Internal,
D.M (Neuro) Neurology, CMC Clinician
Dip. NB (Neuro)
Dr. Bobby John MBBS, MD, DM, Professor, Cardiology, Internal,
Ph D, MAMS CMCH. Clinician
Mrs. Pattabiraman B. Sc, DSSA Social Worker, Vellore External,
Lay person
Mr. C. Sampath B. Sc, BL Legal Expert, Vellore External,
Legal Expert

IRB Min No: 8594 [OBSERVE] dated 04.12.2013
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Ethics Committee Blue, Office of Research, 1st Floor, Carman Block, Christian Medical College, Vellore, Tamil Nadu 632 002.

Tel : 0416 - 2284294, 2284202

Fax : 0416 - 2262788, 2284481

E-mail : research@cmcvellore.ac.in



OFFICE OF RESEARCH
INSTITUTIONAL REVIEW BOARD (IRB)
’CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA.

Dr. B.J. Prashantham, M.A., M.A., Dr. Min (Clinical) Dr. Alfred Job Daniel, D Ortho, MS Ortho, DNB Ortho
Director, Christian Counseling Center, Chairperson, Research Committee & Principal
Chairperson, Ethics Committee.
Dr. Nihal Thomas,
MD., MNAMS., DNB (Endo), FRACP (Endo), FRCP (Edin), FRCP (Glasg)
Deputy Chairperson
Secretary, Ethics Committee, IRB
Additional Vice Principal (Research)

\
Dr, Vathsala Sadan M.Sc, PhD Professor, Community Internal, Nurse
Health Nursing, CMCH.
Dr. B. J. Prashantham MA(Counseling Chairperson, Ethics External,
Psychology), Committee, IRB. Social Scientist
MA(Theology), Director, Christian
Dr. Min(Clinical Counseling Centre,
Counselling) Vellore
Dr. Anuradha Rose MB BS, MD Assistant Professor, Internal,
«._| Community Health, Clinician
S “.CMCH.
Dr. Jayaprakash Muliyil 7B Sc;1 MB%@EMfD*” 0p ‘Retired Professor, External,
7} ; MPH Dr PH! (Epld] Mellere Scientist &
% | DMHC, - Epidemiologist

Mr. Samuel Ahraham,'.,'_‘.:t.:? Ma, RGD‘BA;i
"/ | PGDPM, M.'Phil, B

S:s, Lega!, Officer, CMCH. | Internal,
Legal Expert

Dr. Denise H. Fleming"/) B,ur§dftHonsj<PhD *I‘I*onoi‘ar Professor, Internal,
N3 2 v 6 élmlcal ]g,harmacology, Scientist &
M MEDICAL COLLE QMGH Pharmacologist
Dr. Nihal Thomas PrbfeSSor & Head, Internal,
|Endocrinology. Clinician
/_|.Additional Vice
% “ | Principal (Research),
FRCP (Glasg) CMCH. Deputy

Chairperson, IRB,

Member Secretary

(Ethics Committee), IRB

We approve the project to be conducted as presented.

The Institutional Ethics Committee expects to be informed about the progress of the project,

any adverse events occurring in the course of the project, any amendments in the protocol
and the patient information / informed consent.

IRB Min No: 8595 [OBSERVE] dated 04.12.2013
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Ethics Committee Blue, Office of Research, 1st Floor, Carman Block, Christian Medical College, Vellore, Tamil Nadu 632 002.
Tel : 0416 - 2284294, 2284202 Fax : 0416 - 2262788, 2284481 E-mail : research@cmcvellore.ac.in
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Dr. B.J. Prashantham, M.A., M.A., Dr. Min (Clinical) Dr. Alfred Job Daniel, D Ortho, MS Ortho, DNB Ortho

Director, Christian Counseling Center, Chairperson, Research Committee & Principal

Chairperson, Ethics Committee.
Dr. Nihal Thomas,
MD., MNAMS., DNB (Endo), FRACP (Endo), FRCP (Edin), FRCP (Glasg)
Deputy Chairperson

Secretary, Ethics Committee, IRB
Additional Vice Principal (Research)

On completion of the study you are expected to submit a copy of the final report. Respective
forms can be downloaded from the following link:

http://172.16.11.136/Research/IRB Polices.html in the CMC Intranet and in the CMC
website link address: http://www.cmch-vellore.edu/static/research/Index.html.

Fluid Grant Allocation:

A sum of 99,725 INR (Rupee ndred and Twenty Five) will be

granted for 2 years.

Yours sincerely

i
L T b 14
1l " f g ¥
."- £\ o ',-’. 3 ) £

\

!l ) P/
3 — CH lii STIAN MEDICAL COL lf’{ﬂ / { ol
Dr-Nihal Thomas 1 ‘\ VELLORE 7, V7

Secretary (Ethics Coy mltl;gaj \\ INDIA ,T,f '
Institutional Review Board - " “ '

Dr. NI THOM}‘ S
. MD..MNAMS.,DNB(Endo),FRALP{Endo) FRCP(Edin) FRCE
ECRETARY AETHICS COMI‘.-'HTTELLJ
Institutional Review Board,
Christian Medical College, Vellore - 632 002,

Cc: Dr. Dincy Peter, Dermatology, Venereology & Leprosy Unit, CMC

IRB Min No: 8594 [OBSERVE] dated 04.12.2013° 50f5

Ethics Committee Blue, Office of Research, 1st Floor, Carman Block, Christian Medical College, Vellore, Tamil Nadu 632 002.
Tel : 0416 - 2284294, 2284202 Fax : 0416 - 2262788, 2284481 E-mail : research@cmcvellore.ac.in
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farsrart & forw g dgafa wie &1 9w
Teh QAT ETLT H 7T olel o [oTT Fiere HGH T BIA

37ETTT 2We: Cutaneous MBSl IR ATGT HAETT Rodnan caaT FTHRAT ThIX & ATY 6 T
gaaY éC{Péﬁqwd scleroderma Ufaral 3R A 1 c_tzlﬂTEFI'FI'HQl?-!T

3T EIT:

oo & gy#ATER 3T T AT

St / g ot i :

(Fawrn)

() A HAA IgT 3R THAST 3TN JEIIA o o feeATiehd SR efie 3R TaTer

U1 1 3 AT &1 § fer sH AT M qfte.

(i) 7 31T 7 AN HNeRT Tdeoe § 3R A 3r9a fafercar cwetmer a1 wenifad foham ST @1 &gt
31ferR & T, Tt off T IaTU, Tt 3ff T 7 aro o & forT ¥ad 4 g foh THsIa g,

(iii) F I frcdIT INETUT & UrAleTeh , WIATSTeh & 31X A 1 T I 37T A9, 3R @fafa ik
ferareens sferemieal aaaTe 3rearest & Heer 7 3T farell off 319 3regeenst 7 Setl A Ty Revrs &t
STst & foTT A 31egAT 1 ST 781 8191 THSTA & foh A IRIGTOT 4 a19H ol , 87l 81 TG el & T
H AT AT ST THAT & . 7 ST DT ST el oh Tl TGHT & . Tell{oh, 7 3T UgdTel Ty 9&T
P STRY T JehIferd frdT 3 TR 7 AgT ST ST o HHASTA 8.

(TJY ) A 3 G T SEAATS Hdel dATTeAh 3662 ( 311) & foIv g, 92d foh 37 3167 § 35arg b
ot off ST a1 IRUT & SEAHT T AT T T o TlT TgHT 181 &

(v) F IIRIFT TETTA H HTIT ofel & [olT TgHT 8.

(vi) 7 Garfad Tord & AT fordl) off s & ]8T A SEAAT fehdT ST HhcT ¢ feh sH T &
HEH .



fawT / STefett AR IR FAIhT o §EATET (TT 37I[S T foTemmeT )

featTen: / /

gEAT&TIhdT hT oATH:

ar

EIGIGIAE

festTen: / /

EEATEIShdT h oITH:

3HdYeh & §EATET:

CTIES / /

3TETYeT STIehdT &l ATH:

ITATE T GEATEN :

AT 31X 37918 ST 9T
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ROICRRIGICICE

Cutaneous (A1 A3 scleroderma (RTNWE S1S dermatoscopy 93 AT Interleukin 2T
6 a7 I IENNG Rodnan TGT SiFeT (FTF NG W51

SRS ST :

Scleroderma 31 5% agtiology #ifdfb® 71 27, IF &5 A6 (F15T . Scleroderma H8He
@F9E T S TF Folfdo FE. 6 FHHH, 76, gastro A@F HEGT 9 76 RS Felde
FAM@ *ME. 92 STEINI A @ NG Y& [IASH SIIST IFTT FLTI Fo% FAI. ARSI FAT
Interleukin 6 ( SIRAT -6 ) FI AHCE AN TG TG (ToF(F] 71 fof:5]e aF16
fCT =1 scleroderma STGTE F® 01 I& F1 2. M A3 AF{b dermatoscope T
FE 94 AT GG capillaries (TS F73 F41. 92 capillaries 9316 fAafEe foa (77 a3s

@ AT SIATEA F00 W2 FE.

[BRIGER N BES I CNRICRERCIC

By Dermatology 2396 4 (FVETE ST ST - scleroderma ST f&61¥ OPD /
AOETSTRFRE OPD / 3 (AHIIH . (AT 6 AT 471 , I15THT 3 I S Sl o7
@ adviced FHTRE 1.

THh© Fofall :

A2 STEFT (FENT IWBF AR 9T I3 Fo [{ITe THH (FI(6: fvw 2@. 9316
dermatoscopy ST 73 A1 capillaries (WATe ¥ $1 7E . fA316® @ENER (7%
EIIGT 3o (AAWE ) 9310 F@F T[T k81X Interleukin 6 AR &7 S92 F47 3.
I Fo AT (FIGTIR (837 700 M .
4% 20 f9%7 discomforts :

STEHITE (T T SO SBYS 77, SR SRR ST (@ Sl (T SIS
F @3, @NT TEFIT R 52 FEF (FF Afo 6 A6 I3 FAE 1.
ﬁmﬂﬁw

16 AT AT FIETA TR FA© M.

CCHCERIEEINTEY

A% STEEFTH (V@ 28R F1 95 scleroderma 7 cutaneous & J3® TR FA0© ME .
AHIE MR 6 BIFT (FRTF 93 ©T6 dermatoscopy N NI fBIFOST SrrTe S@Fer
(TR scleroderma AT JITSTCIH ITWT SfF35e NI F0© M.
(ST ;
By 97 STEIAT GBI @A CIFHT (FFC ANET FA(© 5553 200 (& (@1 AH6F
(FTET ANFNE FFPT FHT T @OIT S {fE T ISP T 7S 47

SR
STEJef (RIS ST AT (@A @IENT SRR (FT A0 FTFT TOR AT , (T (FET
ST SR (A AT HOTRIT FATR AR ST T ST (A S A
SAFTE I (FNF AT ARG FT 2F (Ib (@1 1fE 37 2 7@ AT,
BRREIERIESRR N RICERIRICHEISERIRICT RNy
(TSI & : Tz PriyasTET Kuryan , PG (%781, Dermatology , 9 Venerology

g ,CMC, Velore




( - 04162282054
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