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ABBREVIATIONS 

CTD – Connective tissue disease 

ANA – Antinuclear antibody 

IIF – Indirect immunofluorescence 

ELISA – Enzyme linked immunosorbent assay 

ACR – American college of Rheumatology 

MHC – Major histocompatibility complex 

HLA – Human leukocyte antigen 

AIRE – Autoimmune regulator 

CTLA-4 – Cytotoxic T-Lymphocyte associated protein 4 
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TLR – Toll-like receptor 

DC – Dendritic cell 

IFN-α – Interferon α 



TNF-α – Tumour necrosis factor α 

APC – Antigen presenting cell 

EBV – Epstein Barr virus 

SCLE – Subcutaneous lupus erythematosus 

CCLE – Chronic cutaneous lupus erythematosus 

DLE – Discoid lupus erythematosus 

DM – Dermatomyositis 

PM – Polymyositis 

SS/ SjS – Sjogren’s syndrome 

SSc – Systemic sclerosis 

UV – Ultraviolet  

HSP – Heat shock protein 

IL – Interleukin 

RNP – Ribonucleoprotein 

CTGF – Connective tissue growth factor 

TGF-β – Transforming growth factor β 

PHA – Phytohaemagglutinin 



VCAM – Vascular cell adhesion protein 

BAFF – B-cell activating factor 

MCTD – Mixed connective tissue disease 

UCTD – Undifferentiated connective tissue disease 

KCS – Keratoconjunctivitis sicca 

ILD – Interstitial lung disease 

PCNA – Proliferating cell nuclear antigen 

APS – Antiphospholipid syndrome 

CRP – C- Reactive protein 

ESR – Erythrocyte sedimentation rate 

RP – Raynaud’s phenomenon 

SRC – Scleroderma renal crisis 
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INTRODUCTION 

Autoimmune disease is a disorder with destruction of the tissue due 

to autoimmune phenomenon. Connective tissue diseases (CTDs) are a 

collection of autoimmune disorders characterised by antinuclear 

antibodies (ANAs) in the serum of the patients. ANAs are autoantibodies 

directed against various cell organelles including cytoplasm, nuclei, 

nucleoli, subcellular structures and cell surfaces.1The antigens recognised 

are mainly proteins and nucleic acids. These autoantibodies are involved 

in the pathogenesis of the disease and also help in the diagnosing and 

treating the disease as well as in assessing the prognosis of the disease. 

CTDs relevant to dermatology are Systemic Lupus Erythematosus, drug 

induced lupus, Scleroderma, Dermatomyositis, Sjogren’s syndrome and 

mixed connective tissue diseases. 

Systemic autoimmune diseases (as opposed to organ-specific 

autoimmune diseases) are characterized by the systemic involvement of 

autoimmune tissue destruction in various organs due to non-organ 

specific autoantibodies that target antigens that are present in almost any 

type of cell. The antibodies relevant to these CTDs are anti –dsDNA,anti 

–Sm, anti-nRNP,antihistone, anti-Ro (SS-A), anti-LA (SS-B), anti-Scl-

70, anticentromere, antiribosomal P protein, antinucleolar, 

antinucleosomal antibodies, antiphospholipid antibodies.2 
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Common techniques for detecting ANA are indirect 

immunofluorescence (IIF) and enzyme-linked immunosorbent assay 

(ELISA). IIF using Hep-2 cell as substrate reveals different staining 

patterns and the titre is also obtained. Western blot technique 

(immunoblotting) is used to detect specific antibodies. Sensitivity and 

specificity varies with different techniques.3The availability, accessibility 

and cost effectiveness determine the utility of the tests and the same 

technique should be followed for monitoring also. Recent ACR 

guidelines suggest that the indirect immunofluorescence test for ANA 

remains the gold standard.ANA positivity should be interpreted against 

the clinical background since it can be positive in normal individuals and 

other rheumatic diseases. There are only very few studies on assessing the 

disease activity and severity of CTD with the ANA profile pattern. This 

study will focus on determining the clinicodiagnostic correlation in 

suspected CTD patients and the disease activity and also severity 

assessment in patients diagnosed with CTD with relevance to ANA 

profile.  
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REVIEW OF LITERATURE  

 

Connective tissue diseases are the group of autoimmune disorders which 

have both cutaneous and systemic involvement. Cutaneous involvement 

often precedes the systemic involvement.  

EPIDEMIOLOGY: 

Systemic Lupus Erythematosus (SLE): 

The prevalence of SLE varies from 1.8–4.8 per 100,000 

population. Its highest incidence of SLE occurs in the age group of 15 to 

40 years, with a male to female ratio of approximately 1: 8.4 SLE affects 

people of all ages, but in children and the elderly, the female-to-male 

ratio is about 2:1.The prevalence of SLE is three times more shared in 

black individuals than in white individuals. SLE has the tendency to 

appear in early adult or adolescent age group and the onset of initial 

symptoms or signs in females are around 38 years.5 

 
Systemic scleroderma (SSc):  

Systemic scleroderma has affected between 2.3 and 10 per million 

populations. The ratio of males to females ranges from 1:3 to 6. Onset of 

SSc occurs around fourth decade in females and later in males.6 
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Dermatomyositis (DM): 

The annual incidence of DM/PM ranges from 2 to 10 new cases per 

million persons. Bimodal distribution occurs with peaks between ages 10 

and 15 years in children and between ages 45 and 60 years in 

adults.7Theincidence is higher in women in comparison with men (2.5:1). 

The average age of onset of PM/DM without malignancy appears to be 

around fifth and sixth decades, whilepatients with underlying malignancy 

are older by almost one and half decades and more commonly have DM.  

Sjogren’s syndrome (SS): 

SS can occur in any age group, but it affects females than males as 

in other CTDs (90% of all the patients). SS occurs in the fourth, fifth and 

sixth decades of life.8 

Mixed Connective Tissue Disease (MCTD): 

The incidence of MCTD occurs more frequently in females than 

males (4:1) and the age group ranges between 30 to 50 years of age.9 

ETIOPATHOGENESIS 

The mechanisms for development of immune self-tolerance appear 

to be multifactorial, including genetic and environmental that work in 

together to initiate eventual hallmarks of the disease:   
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 Immune activation against self-antigens is clinically manifested by 

the existence of autoantibodies and autoreactive T cells. Based on their 

autoantigenic targets, autoimmune diseases can be classified into organ-

specific and systemic autoimmune processes. 

Autoimmune diseases are polygenic, involving both major 

histocompatibility complex (MHC) and non-MHC genes.10 The 

association of non-MHC genes in autoimmune diseases is well 

established. These non MHC genes include those involved in autoantigen 

clearance, apoptosis, cell signalling and cytokine production.Non MHC 

genes like AIRE, CTLA-4, PD-1, PTPN 22 and receptors for Fc portion 

of IgG are complexed in the pathogenesis of autoimmune diseases. 

Genetic studies on MHC genes and non-MHC genes support the 

notion that some patients with autoimmune diseases have an amplified 

genetic risk for the progress of autoimmune diseases secondary to genetic 

alterations affecting immune cell function. However, such alterations are 

not always observed in patients with autoimmune diseases, and ethnic 

differences in genetic susceptibility are not uncommon. These findings 

indicate that autoimmune diseases are polygenetic and that environment 

factors are also involved in their development.11 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TOLERANCE AND AUTOIMMUNITY

A defect in central tolerance can cause autoimmune diseases as 

evidenced by the development of APS

the AIRE gene that is involved in negatively selecting autoreactive T cells. 

Activated autoreactive lymphocytes can be dele

(programmed cell death) and/or their activation terminated by inhibitory 

molecules like CTLA

lymphocytes. And thus the genetic polymorphisms in CTLA

are associated with autoimmune diseases li

TOLERANCE AND AUTOIMMUNITY  

A defect in central tolerance can cause autoimmune diseases as 

evidenced by the development of APS-1 in humans with an alteration in 

gene that is involved in negatively selecting autoreactive T cells. 

Activated autoreactive lymphocytes can be deleted by apoptosis 

(programmed cell death) and/or their activation terminated by inhibitory 

molecules like CTLA-4 and PD-1 expressed on autoreactive 

lymphocytes. And thus the genetic polymorphisms in CTLA

are associated with autoimmune diseases like SLE and RA.  

6 

A defect in central tolerance can cause autoimmune diseases as 

1 in humans with an alteration in 

gene that is involved in negatively selecting autoreactive T cells. 

ted by apoptosis 

(programmed cell death) and/or their activation terminated by inhibitory 

1 expressed on autoreactive 

lymphocytes. And thus the genetic polymorphisms in CTLA-4 and PD-1 

ke SLE and RA.   
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INNATE IMMUNITY AND AUTOIMMUNITY 

Dentritic Cells and Toll like Receptors involve in the development 

of SLE and other autoimmune diseases. Immune complexes in lupus 

serum which contains autoantibodies to apoptotic fragments of cells 

including DNA or RNA fuels plasmacytoid DCs (pDCs) to produce IFN-

α with resultant autoimmune inflammation.12 These events are mediated 

by TLRs and pDCs express TLR9 which recognizes DNA. 

Microorganisms can potentially promote autoimmunity and inflammation 

through TLRs by activating DCs. 

ENVIRONMENTAL FACTORS AND AUTOIMMUNITY 

Drugs and Autoimmunity 

Some drugs can cause autoimmune diseases, with wide-ranging of 

clinical manifestations. The drugs Procainamide and Hydralazine, cause 

drug-induced lupus in few patients who ingest these drugs, by reducing 

DNA methylation in T cells, followed by augmented expression of genes, 

such as lymphocyte function-associated antigen, that promotes 

autoimmune dysfunction. 

Interferon-α and Autoimmunity 

Drugs that modulate the immune system, for example IFN-α, can 

also induce autoimmunity. Using microarray analyses, increased 

expression of IFN-induced genes has been revealed in peripheral blood 

cells from lupus patients,.IFN-α also influences the innate and adaptive 
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immune cell function, exerts antiproliferative effects on T cells and 

enhances Ig isotype switching by stimulating DCs. IFN-α also causes 

maturation of DCs and pushes monocytes to be more effective in 

stimulating T cells, including those that are potentially autoreactive.13 

Toxins and Autoimmunity 

Environmental chemicals and toxins also cause autoimmune 

diseases.   Eg. Crystalline silica is associated with systemic sclerosis 

mainly and also SLE and RA. Crystalline silica exposure acts as an 

adjuvant promoting immune responses with an increase in pro-

inflammatory cytokines like TNF-α, even though exact mechanism is 

unknown.  

Infections and Autoimmunity 

Infections are also a causative factor for autoimmunity. 

The possible reasons how infections leads to autoimmune diseases are 

� Release of inflammatory cytokines like IFN-α by antigen 

presenting cells that modifies immune responses 

� Production of cross-reactive antibodies or T cells that recognize 

both autoantigens and foreign antigens (molecular mimicry) 

� Polyclonal activation of autoreactive T cells by superantigens 

Many infectious organisms that include virus and bacteria are 

related with induction of autoimmune diseases, including EBV as a 

trigger for SLE.  
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ETIOPATHOGENESIS OF SPECIFIC DISEASES 

SYSTEMIC LUPUS ERYTHEMATOSUS: 

 Lupus erythematosus (LE) is a group of varied autoimmune 

diseases with antibodies directed against cell nuclei. Many factors 

influence the development of the disease, which includes genetic 

influence, racial association, hormonal involvement and 

environmentalfactors.14 SLE has a distinctive age and sex pattern and it 

affects females two times than males, with a peak onset in the age group 

of fourth decade in females and still later in males. 

Genetic factors: 

Genetic predisposition is the greatest risk factor of SLE, since 10-

fold increase noted among monozygotic twins versus dizygotic twins. 

Over 10different gene loci are located on the long arm of chromosome1 

which increase the risk for SLE. Predisposition to specific subsets of 

cutaneous LE is related to different genes.SLE is associated with HLA-

DR2and HLA-DR3, SCLE with HLA-B8, and HLA-DR3,7 and CCLE 

with HLA-B7, -B8, -R2, and -DR3.Deficiencies in the complement 

components C2 and C4 have been associated with SCLE; and C1q, C3, 

and C5 deficiencies to CCLE. Interleukin-1 (IL-1) receptor antagonist 

and tumour necrosis factor-α (TNF-α) gene polymorphisms are found in 

patients with SCLE. Deficiency of complement factorsC5–9 is found in 

familial cases of SLE.15 
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Ultraviolet light: 

Ultraviolet B (UVB) activates the TNF-α (-308A) promoter, hence 

the role for TNF-α in the UV-induced flares seen in photosensitive forms 

of LE. Heat shock protein (Hsp70) genes are located within the class III 

MHC region and their increased expression increases binding of anti-

Ro/SSA antibodies to keratinocytes and exacerbate CLE. Both UVB and 

UVA are potentially pathogenic, although UVA induction requires higher 

doses thanUVB.16 SCLE and tumid LE are the most photosensitive 

subsets.UVB irradiation induces the apoptosis of keratinocytes, resulting 

in translocation of nuclear antigens (SSA/Ro, SSB/La, snRNP, and Sm) 

to the cell membrane.  

Autoantibodies: 

The influence of autoantibodies in causing LE is not clear. 

Autoantibodies can initiate cellular cytotoxicity, and it would appear that 

anti-Ro/SSA and anti-La/SSB autoantibodies may function this way. The 

production of autoantibodies in LE is time dependent, with 

antinucleosome antibodies produced in high titers before the appearance 

of anti-DNA and antihistone antibodies. The autoantibodies like Anti-

Ro/SSA, anti-La/SSB, and U1RNP antibodies appears later.17 Following 

UV exposure and subsequent cytokine release by cells, a transient 

increase in antibody binding to the surface may occur, leading to 

complement- or antibody-dependent cellular toxicity mediated 
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destruction of epidermal cells like keratinocytes. Also antiRo/SS-A 

antigen is closely linked with SCLE. 

Drugs: 

Medications may be triggering factors in SCLE, most commonly 

hydrochlorothiazide, calcium channel blockers, ACE inhibitors, 

cinnarizine and terbinafine. Drugs that induce cutaneous LE tend to be 

photosensitizers. Hormones might play a significant role, with some 

studies reporting an 8.5:1 female to male ratio in SCLE as against a 1:1 

ratio in DLE. Smoking increases the risk of cutaneous manifestations and 

nephritis in SLE. Smoking modulates the immune system by many 

mechanisms. 

Viruses: 

Epstein–Barr virus is considered to induce SLE. This is because of 

molecular mimicry between Epstein–Barr virus nuclear antigen 1 and 

lupus-specific antigens such as Ro,La or dsDNA. The finding of 

antibodies to reovirus RNA in patients recommends that viruses may play 

a role in induction of DLE.18 

SYSTEMIC SCLERODERMA: 

Aetiology: 

The aetiology of systemic sclerosis is idiopathic and unclear.19 
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Endothelial injury:  

Endothelial injury occurs primarily which consequently results in 

fibrosis in the skin and internal organs.20 Endothelium is the primary 

target and damage to endothelial call results in elevation of von 

Willebrand factor antigen and endothelial adhesion molecules which are 

markers of endothelial damage. Endothelial injury initiates the fibrotic 

process through ischaemia/reperfusion through growth factors released 

from platelets and inflammatory cells.21 

Autoimmunity: 

The presence of antinuclear antibodies observed in around 80% of 

patients and the specific autoantibodies like anti-isotopomerase (22%) 

and anticentromere (up to 30%)—suggests an autoimmuneresponse.22 

Immune factors causing endothelial injury is also confirmed by the 

presence of antiendothelial cell antibodies in 30% of patients. 

Genetic factors: 

Genetic factors play a crucial role in the aetiology. Clinical and 

immunological factors are genetically determined but no proven 

association between HLA, autoantibodies and clinical features. Relation 

between theB8-DR3-DR52-DQB2 haplotype and the appearance of 

pulmonary fibrosis also reported in few studies. 

Localized Scleroderma (Morphoea) 

The cause of morphoea is unknown. 



13 

 

Fibroblasts: 

Abnormalities in fibroblasts are observed in patients with 

morphoea. Fibroblast promotion causes increased growth factors and 

finally results in fibrosis.  

Cytokines: 

Augmented levels of circulating cytokines likeIL-2 receptor, IL-6 

receptor, IL-13 and TNF, soluble CD4 and CD8, CD23, CD30, TNF β, a 

B cell activating factor belonging to the tumour necrosis factor family 

(BAFF), soluble vascular cell adhesion molecule-1 (VCAM-1) and E-

selectin, antiendothelial cell antibodies and antibodies to fibrillin 1 and 

superoxide dismutase are observed in morphoea.23 

Monitoring disease activity: 

Disease activity can be monitored by assessing the levels of Matrix 

metalloproteinase-13, Antiagalactosyl IgG antibodies and Manganese 

superoxide dismutase. 

Triggering factors: 

Trauma, Bacille Calmette–Guérin (BCG) vaccination, Injections of 

vitamin K and B12, After antitetanus vaccination, After DTP and MMR 

vaccinations and Herpes zoster  

Infection: 

Infection with borrelial organisms is associated with morphoea 
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Genetic factors: 

The genetic influence causing morphoea is unproven and a familial 

prevalence has been reported eventhough HLA associations are not 

established. 

Drugs: 

Penicillamine, Bromocriptine, Hydroxyl tryptophan, Carbidopa, 

Sodium valproate, Pentazocine, Docetaxel, Paclitaxel, Bleomycin and 

Melphalan can induce or precipitate morphoea.24 

DERMATOMYOSITIS: 

Dermatomyositis (DM) is an acquired condition and an 

inflammatory disease with distinctive cutaneous findings due to 

autoimmune injury to skin and striated muscle. DM encompasses a range 

extending from isolated inflammatory myositis (polymyositis and 

inclusion-body myositis) to solely cutaneous dermatomyositis. 

Etiology and Pathogenesis: 

The etiopathogenesis of dermatomyositis/polymyositis are 

idiopathic and unknown, yet an increasing evidence of early blood vessel 

damage, most possibly humoral mediated is seen and in patients with 

pulmonary involvement, there is marked increase in titres of 

antiendothelial cell antibodies.25 
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Genetic factors: 

A genetic predisposition may be contemporary with HLA types B8 

in childhood DM, HLA B14 and DR3 in adults and with DRB1*0301 as a 

risk factor for juvenile disease. Absence of the C2 i.e second component 

of complement (C2) also cause DM. Familial disease is unusual, yet DM 

reported in identical twins and in first cousins. A single nucleotide 

polymorphism in the TNF-α gene (-308A allele) is suggested in relation 

with photosensitivity in adults and calcinosis in children. Anti–Jo-1 

antibody is intensely associated with HLA-DR3. 

Autoantibodies:  

Some activating autoantibodies like PM-1, Jo-1, PL-12 and KU 

have been recognized in causing DM.26 Jo-1 and PL-12 antibodies 

directed against tRNA synthetase enzymes are associated with interstitial 

pulmonary fibrosis. In DM associated with malignancy, complement-

fixing antibodies to their own tumour and circulating immune complexes 

are identified. 

Cell-mediated immunity: 

T lymphocytes are found in the infiltrates in the muscle and an 

increased response to muscle antigen in lymphocyte-stimulation tests 

seen in lymphocytes from patients with dermatomyositis and 

polymyositis have a proven correlation to clinical severity. Soluble CD30 

levels are exaggerated, which indicates activation of T lymphocytes. 
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Soluble TNF receptors are also observed. Expression of interferon 

inducible genes in blood reflects disease activity.  

Immunological factors: 

In childhood DM, it is mainly a true autoimmune disorder. In adult 

DM, there is a substantial association with malignancy, due to 

immunological response to the neoplasm. In childhood, dermatomyositis, 

granular deposits of IgG, IgM and C3 are seen. 

Drugs and Infections:  

Drugs known to cause or precipitate DM are Hydroxyurea, D-

penicillamine, Nonsteroidal anti-inflammatory agents, Phenytoin, 

Tamoxifen and Oral progesterone. Streptococcal infections, 

Toxoplasmosis can precipitate DM. 

Malignancy & DM:  

At present certain possible mechanisms explain the relationship 

with malignancy. Myositis-related antigens, which are expressed by 

tumours, trigger an autoimmune response directed against muscle.  

SJOGREN’S SYNDROME: 

 (SYN. SICCA SYNDROME, Gougerot–Houwer–Sjögren syndrome) 

Sjögren’s syndrome (SjS) is a chronic systemic autoimmune 

disease characterized by lymphocytic infiltration and destruction of the 

exocrine glands (mainly the salivary and lacrimal glands) resulting in 
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dmouth (xerostomia) and eyes (keratoconjunctivis sicca) normally in 

females. 

SjS divided as primary form in which exocrine dysfunction occurs 

solely or secondary form in which association with an underlying 

connective tissue disease like, SLE, scleroderma, rheumatoid arthritis or 

dermatomyositis occurs.27 Symptoms are more severe in the primary form 

and a systemic syndrome coupled with greater morbidity and mortality. 

Genetic factors: 

Environmental factors are believed to trigger inflammation in 

individuals with a genetic predisposition to the disorder. HLAB8, -DR-3 

and -Dw4 as well as TNF, IL-10 and SSA1 loci are linked with SS 

although they are not specific for it.  

Immunological factors: 

Both T-cells and B-cells have been associated in the pathogenesis 

of SS. The presence of autoantibodies and hypergammaglobulinemia are 

both considered to reflect B cell hyperactivity and the beneficial effects 

of B cell depletion highlights the key role of B cells in SjS. 

Autoantibodies:  

Autoantibodies to Ro(SSA) or La(SSB) antigens or both occurs in 

the serum of SjS patients.28 SjS is an autoimmune condition which causes 

infiltration of lymphocytes and plasma cells in the tissues and the 
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glandular damage initiated by a number of exogenous stimuli cause 

expression of antigens.  

MIXED CONNECTIVE TISSUE DISEASE 

Mixed connective tissue disease (MCTD) is a special form of 

overlap syndrome with overlapping features of systemic sclerosis, 

systemic lupus erythematosus and dermatomyositis associated with 

antibodies to U1 RNP antigen.29 

MCTD is the first connective tissue disease syndrome defined by a 

serologic test with high level of anti-U1 RNP antibodies and antibodies 

against the U1 70 kDa small nuclear ribonucleoprotein (snRNP). 

Pathogenesis 

The etiopathogenesis of MCTD is unknown. 

Genetic factors:  

Genetic factors play a role since there is an association with HLA-

DR4 

Auto antibodies: 

Anti -U1 RNP antibodies plays a key pathophysiological role in 

MCTD. Due to impaired clearance of potentially immunogenic 

selfantigens, an antigen-driven response occurs.30 Also inadequate B- and 

T-cell tolerance to RNP auto antigens and immunogenic properties of the 

RNA component of targeted ribonucleoproteins are involved in the 

pathogenesis of MCTD. 
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CLINICAL FEATURES AND MANAGEMENT OF CTDS 

SYSTEMIC LUPUS ERYTHEMATOSUS 

CLINICAL FEATURES: 

The clinical manifestations seen in SLE are 

� Constitutional symptoms: Constitutional symptoms like fever, 

fatigue, and weight changes are common in SLE. Fatigue is the 

most common symptom observed. Low grade fever occurs in 

active SLE, in particular patients with serositis. Infection is 

suspected when fever develops in a lupus patient, when the patients 

are on immunosuppressive therapy. 

� Mucocutaneous symptoms: In accordance with American College 

of Rheumatology (ACR) classification criteria, 4/11 criteria 

describes the  mucocutaneous manifestations and approximately 

80–90% of SLE patients manifest mucocutaneous symptoms at 

some point during the course of the disease.31 

The 1997 update of the 1982 Revised American College of 

Rheumatology classification criteria for SLE is described below. 

Criteria Definition 

1. Malar rash- It is a fixed erythema, flat or raised, over the malar 

eminences, sparing the nasolabial folds. 
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2. Discoid rash- Erythematous raised patches with adherent keratotic 

scale and follicular plugging. Older lesions may show atrophic 

scarring. 

3. Photosensitivity- Is a skin rash due to unusual reaction to sunlight, 

given by the patient on history taking or noted by clinician on 

observation. 

4. Oral ulcers- Are oral or nasopharyngeal ulcers which are painless, 

usually observed by the clinician. 

5. Arthritis-  Nonerosive arthritis involving two or more peripheral 

joints, characterized by tenderness, swelling, or effusion 

6. Serositis: i) Pleuritis ii) Pericarditis 

7. Renal disorder- i) Persistent proteinuria >0.5 g/d ii) Cellular casts 

8. Neurologic disorder- i) Seizures ii) Psychosis 

9. Hematologic disorder-a. Hemolyticanemia OR b. Leukopenia 4000 

cells/mcL OR c.Lymphopenia<1500cells/mcL                                

d. Thrombocytopenia <100,000 cells/mcL 

10. Immunologic disorder- a. Anti-DNA OR b. Anti-Sm OR               

c. Antiphospholipid antibodies 

11. Positive antinuclear antibody- An abnormal titer of antinuclear 

antibody by immunofluorescence or an equivalent assay in the 

absence of a drug 
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To classify the disease as SLE, >4 criteria must occur simultaneously or 

sequentially at any point of time during the course of illness. 

ACLE lesions can be localized or generalized.32 The localized form 

produces the classic malar or “butterfly” rash, which is characterized by 

sharply demarcated erythema on the bridge of the nose and cheeks, 

classically sparing the nasolabial folds. Generalized form of ACLE 

consists of maculopapular erythematous lesions involving any area of the 

body in a photosensitive distribution. The dorsa of the hands and the 

extensor surfaces of the fingers are commonly involved.  

The rash of SCLE may be papulosquamous or annular and is 

believed to be the most photosensitive of all the lupus rashes. The scaly, 

erythematous papules are frequently located on the back and limbs. 

Patients with such lesions often have anti-SSA/Ro antibody. 

Discoid lupus is the most common subtype of CCLE. The term 

“discoid” refers to the disc shaped appearance of the lesions which are 

raised, erythematous plaques with adherent scale occurring most 

commonly on the scalp, face, and neck. Subtypes of CCLE include 

hypertrophic lupus erythematosus, mucosal LE, chilblain LE and lupus 

panniculitis. Lupus nonspecific skin findings, such as bullous lesions, 

periungal erythema, and livedoreticularis, can also develop in SLE 

patients. 
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3. Lymphadenopathy— Lymphadenopathy is a common feature of SLE 

and can be localized or diffuse. The lymph nodes are soft and nontender, 

and the cervical and axillary nodes are most frequently involved. Biopsy 

reveals reactive hyperplasia. 

4. Musculoskeletal— Nonerosive arthritis and arthralgias are noted in up 

to 95% of SLE patients at some time during the course of the illness and 

frequently involve the wrists and small joints of the hands. 

5. Lupus nephritis— Renal association is frequent in SLE and is a 

significant cause of morbidity and mortality. It is estimated that up to 

90% of SLE patients have pathologic evidence of nephritis on biopsy, but 

clinically significant nephritis develops in only 50% of people with 

SLE.33 The International Society of Nephrology/Renal Pathology Society 

system classifies the glomerular pathology into six categories (mesangial 

to sclerosing) based on light microscopic, immunofluorescent, and 

electron-micrographic findings. 

6. Cardiovascular— Cardio vascular disease also occurs as a frequent 

complication of SLE and may involve the pericardium, valves, 

myocardium, and coronary arteries. Raynaud phenomenon is found in 

approximately 30% of SLE patients. 

7. Pulmonary— SLE frequently involves the pulmonary system, with 

pleural involvement being the most common manifestation. Pleural 
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effusions, lupus pneumonitis, chronic interstitial lung disease and diffuse 

alveolar hemorrhage occur in SLE. 

8. Gastrointestinal— SLE affects any part of the gastrointestinal system. 

Abdominal pain has been reported in upto 40% of SLE patients. SLE-

related causes of abdominal pain include peritonitis, pancreatitis, 

mesenteric vasculitis, and intestinal pseudoobstruction.  

9. Neuropsychiatric— Neuropsychiatric manifestations like headaches, 

cerebrovascular disease, seizures, mood changes and cognitive 

dysfunction are most frequently observed which is also associated with 

poor prognosis.  

 

SLICC CRITERIA  

(Systemic Lupus International Collaborating Clinics) 

Requirements: >4 criteria (at least 1 clinical and 1 laboratory criteria) 

OR biopsy-proven lupus nephritis with positive ANA or Anti-DNA 
 

 
 
 

1. Acute Cutaneous Lupus   
2. Chronic Cutaneous Lupus 
3. Oral or nasal ulcers 
4. Non-scarring alopecia 
5.  Arthritis 
6. Serositis 
7. Renal 
8. Neurologic 
9. Hemolytic anemia 
10. Leukopenia 
11. Thrombocytopenia (<100,000/mm3)  

 

Immunologic Criteria  Clinical Criteria  

1. ANA 

2. Anti-DNA 

3. Anti-Sm 

4. AntiphospholipidAb 

5. Low complement (C3, C4, CH50) 

6. Direct Coombs' test (do not count  

inthe presence of hemolytic anemia) 
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Clinical criteria  

(1) Acute Cutaneous Lupus or Subacute Cutaneous Lupus 

 Acute cutaneous lupus: Lupus malar rash, bullous lupus, toxic 

epidermal necrolysis variant of SLE, maculopapular lupus rash, 

photosensitive lupus rash (in the absence of 

dermatomyositis)           

 Subacute cutaneous lupus: nonindurated psoriasiform and/or 

annular polycyclic lesions that resolve without scarring 

(2) Chronic Cutaneous Lupus 

 Classic discoid rash localized (above the neck) or 

generalized (above and below the neck) 

 Hypertrophic (verrucous) lupus 

 Lupus panniculitis (profundus) 

 Mucosal lupus 

 Lupus erythematosus tumidus 

 Chillblain lupus 

 Discoid lupus/lichen planus overlap 

(3) Oral Ulcers OR Nasal Ulcers 

 Oral: palate, buccal, tongue 

 Nasal ulcers 
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(In the absence of other causes, such as vasculitis, Behcet’s 

disease and infection) 

(4) Nonscarring alopecia 

 Diffuse thinning or hair fragility with visible broken hairs, in the 

absence of other causes such as alopecia areata, drugs and iron 

deficiency 

(5) Synovitis involving 2 or more joints 

 Characterized by swelling or effusion 

 Tenderness in 2 or more joints and morning stiffness 

(6) Serositis 

 Typical pleurisy for >1 day OR pleural effusions OR pleural rub 

 Typical pericardial pain for >1 day OR pericardial effusion  

(7) Renal 

 Urine protein–to-creatinine ratio (or 24-hour urine protein) 

representing 500 mg protein/24 hours OR red blood cell casts 

(8) Neurologic 

 Seizures, psychosis, mononeuritis multiplex, myelitis, peripheral 

or cranial neuropathy (in the absence of other known causes such 

as primary vasculitis, diabetes mellitus), acute confusional state 

(9) Hemolytic anemia 

(10) Leukopenia (<4000/mm3) OR Lymphopenia (<1000/mm3) 
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(11) Thrombocytopenia (<100,000/mm3) 

 

 

Drug-induced lupus 

Drug-induced lupus usually manifests as polyarthritis, myalgia, fever, and 

serositis. Common drugs causing lupus are Minocycline, Procainamide, 

Hydralazine, Isoniazid, Interferon α and Anti-tumor necrosis factor 

(TNF) agents are well known culprits. Hydrochlorothiazide is associated 

with SCLE. All these drugs cause a positive ANA- antihistone antibody, 

with the exception of Minocycline.34 Although characteristic of drug-

induced lupus, anti-histone antibodies also are present in up to 80% of 

idiopathic SLE patients and cannot be used to distinguish drug-induced 

lupus from idiopathic SLE. Anti-TNF agents can cause anti-dsDNA 

antibodies. 

LABORATORY DIAGNOSIS:  

Hematology 

SLE causes pancytopenia. Anemia can be due to anemia of chronic 

disease (most common cause), autoimmune haemolytic anemia (AIHA), 

microangiopathic haemolytic anemia (MAHA), blood loss, renal 

insufficiency, pure red cell aplasia, and aplastic anemia. Leukopenia can 

be secondary to lymphopenia or neutropenia or both. Thrombocytopenia 
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is noted in up to 25% of SLE patients and can manifest in a severe 

fashion similar to immune thrombocytopenia. 

 

 

Renal function test 

Hyperkalemia occurs due to renal tubular acidosis in SLE. Serum 

creatinine may be elevated in lupus nephritis patients. 

Liver function test 

Clinically significant liver disease is rarely a direct manifestation 

of SLE and may be noted in 60% of SLE patients. 

Muscle enzymes 

Increased Creatine kinase may be seen in SLE-associated myositis. 

Acute phase reactants 

The erythrocyte sedimentation rate (ESR) correlates with SLE 

disease activity which may be due to anemia and renal disease.  Elevation 

in the C-reactive protein (CRP) level is also seen. SLE flares causes 

hypocomplementemia due to complement activation and consumption, 

resulting in low C4, C3, and CH50.35 

Biopsy 

Skin biopsy helps in the diagnosis of cutaneous lupus in the setting 

of an atypical clinical presentation.36 Immunofluorescence is must along 

with conventional histology. Immunofluorescence demonstrates 
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deposition of IgG, IgA, IgM, and complement components along the 

dermoepidermal junction. IgM is the most frequent and IgA the least 

frequent immunoglobulin class deposited. It is important to remember 

that the skinbiopsy of dermatomyositis in acute stages can appear 

identical to that of SLE. 

Histopathologic findings include 

 Stratum corneum shows hyperkeratosis with follicular plugging 

(mainly in DLE lesions) 

 Stratum malpighian layer shows thinning and flattening  

 Stratum basale shows hydropic (liquefactive) degeneration of basal 

cells which is considered the most significant histologic change  

 Dyskeratosis and squamatization of basilar keratinocytes 

 Basement membrane shows thickening and tortuosity which 

correlates with deposition of immune reactants (PAS positive, 

diastase resistant) 

 Colloid bodies or Civatte bodies are apoptotic keratinocytes, round 

to oval , homogenous eosinophilic masses 10 to 20 µm size present 

in lower epidermis or papillary dermis 

 Dermis:The inflammatory infiltrate in the dermis is predominantly 

lymphocytic admixed with plasma cells 

 Pigmentary incontinence is present 
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Imaging Studies 

Chest radiography is the initial study to detect pleural effusions or 

alveolar infiltrates in the evaluation of pleuritic chest pain or dyspnea. 

However, high-resolution CT has a higher sensitivity for the diagnosis of 

lupus pneumonitis or diffuse alveolar hemorrhage. Echocardiography is 

useful for the detection of pericardial effusions, valvular lesions, and as a 

screening test for pulmonary hypertension. EEG and CT Brain can detect 

cerebral changes in neuropsychiatric SLE. 

TREATMENT: 

 Lifestyle modification comprising regular exercise, sufficient rest, 

a healthy diet, smoking cessation, and sun protection is critical for 

managing SLE.37 

Sun protection is the cornerstone of the management of SLE. 

Patients should be educated about the use of sunscreens and the 

avoidance of intense sun exposure during peak hours of daylight. Daily 

use of sunscreen with an SPF value of 30 is recommended. Patients are 

urged to apply the sunscreen 30–60 minutes prior to exposure and to 

reapply the sunscreen every 4–6 hours with sun-protective clothing. 

Cutaneous lupus is often treated initially with topical 

glucocorticoids. The selection of a topical steroid is based on the location 

as well as the type of lesion. When treating facial lesions, low potent 

steroids are used. Mediumpotency preparations such as triamcinolone 
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acetonide or betamethasone valerate are often used for trunk and limb 

lesions, while high-potency preparations such as clobetasol are reserved 

for severe, hypertrophic lesions. Intralesional injections of triamcinolone 

acetonide are often used to treat hypertrophic and refractory lesions, such 

as DLE occurring on the scalp. Topical tacrolimus and pimecrolimus are 

used as 2ndline agents for the treatment of acute lupus lesions, SCLE and 

DLE. 

Systemic therapy: 

Systemic therapies are necessary when cutaneous lupus cannot be 

controlled with the topical or intralesional methods described above. 

Hydroxychloroquine is the initial treatment of choice with onset of action 

taking approximately 1 month. Hydroxychloroquine is also useful in 

controlling mild arthritis and fatigue. Hydroxychloroquine is given at 200 

or 400 mg per day and should not exceed 6.5 mg/kg/d which are well 

tolerated. The most feared complication of the drug is retinal deposition 

leading to potentially irreversible retinopathy if it is not detected early. 

Thus, a baseline Ophthalmologic examination followed by yearly 

examinations is recommended in all patients. Chloroquine (200–500 

mg/d) or quinacrine (100 mg/d) are alternatives to hydroxychloroquine. 

Patients with refractory cutaneous lupus may respond to treatment 

with a variety of other systemic agents. Dapsone (25–200 mg/d) is 

effective in some patients, particularly those with bullous lupus 
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erythematosus. Azathioprine, Methotrexate, Mycophenolate mofetil, 

Intravenous immunoglobulin (IVIG), and Cyclophosphamide may also be 

beneficial for severe cutaneous disease.38 

Arthritis and arthralgias are extremely common in patients with 

SLE. First-line therapy usually consists of nonsteroidal anti-inflammatory 

drugs (NSAIDs). Short-term use of low doses of glucocorticoids (5–10 

mg) may be useful to get quick control over an inflammatory arthritis 

while waiting for the full effect of hydroxychloroquine.39Pleuritis and 

pericarditis often respond to treatment with NSAIDs or low-to-moderate 

doses of glucocorticoids, or both. The treatment of lupus renal disease is 

divided into an induction of renal response phase and a maintenance 

phase. The goal of this approach is to achieve a renal response with 

cytotoxic agents given over several months, and then to maintain the 

response by using less toxic medications. Treatment with pulse 

cyclophosphamide is superior to high-dose oral prednisone alone in 

preventing progression to end-stage renal disease, and an extended course 

of cyclophosphamide (6 monthly pulses followed by quarterly pulses for 

2 years) is effective in preserving renal function and preventing relapse. 

Switch over to oral Azathioprine after cyclophosphamide pulse is 

useful.40 Nowadays Mycophenolate mofetil emerged as a good alternative 

to cyclophosphamide.41 

SCLERODERMA 
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CLINICAL FEATURES 

The American College of Rheumatology classification criteria for 

scleroderma include: 

Major criteria:  

� Scleroderma proximal to the digits, affecting limbs, face, 

neck or trunk 

Minor criteria (Any two): 

� Sclerodactyly 

� Digital pitting 

� Bibasilar pulmonary fibrosis 

A diagnosis of scleroderma can also be made if the patient has 

three or more features of the CREST (calcinosis, Raynaud phenomenon, 

esophageal dysmotility, sclerodactyly, telangiectasia) syndrome, although 

the term “limited scleroderma” is now preferred for this clinical subtype. 

Patients with definite Raynaud phenomenon and abnormal nail fold 

capillary loops or the presence of autoantibodies are known to be 

associated with early scleroderma.42 

Skin 

Sclerosis of the skin is the most common manifestation of 

scleroderma but is not prominent in most of the patients. Patients with 

scleroderma are typically classified based on the amount and location of 

skin involvement. Patients with “limited” cutaneous disease have skin 
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thickening on the face and distal to the knees and elbows.43Diffuse 

scleroderma refers to the group of patients with proximal extremity or 

truncal skin thickening.  

Early in the course of diffuse scleroderma, the skin appears 

edematous and inflamed with erythema and pigmentary changes, and 

swelling in the fingers and hand. Hyperpigmented areas alternating with 

vitiligo-like areas of depigmentation produce a “salt and pepper” 

appearance. Diffuse hyperpigmention may occur in some patients. In the 

later stages of the disease, the involved skin becomes atrophic, dry, and 

scaly because of sebaceous gland damage. These dry thickened areas of 

skin may be intensely pruritic. Skin ulcers can form over areas of joint 

contractures and local trauma. Ischemic digital ulcers form on the distal 

fingers in 30–50% of patients. Pitted areas on the distal fingers and loss 

of digital pad are common. Patients often have other prominent skin 

changes, including marked telangiectasias that occur on the skin of the 

face, the palmar surface of the hands, and the mucous membranes. A 

small proportion of patients have subcutaneous calcinosis, primarily on 

the fingers and along the extensor surfaces of the forearms.  

Vascular disease 

Raynaud phenomenon is the first manifestation of the disease in 

almost every patient. It tends to develop concurrently with other 

symptoms in those with diffuse disease and typically precedes other 
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symptoms by years in those with limited skin disease. Attacks of 

Raynaud phenomenon in patients with scleroderma are often painful and 

frequently lead to digital ulcerations, gangrene, or amputation. 

Lung involvement 

Active interstitial lung disease occurs in patients with early diffuse 

scleroderma in the first 4 years of illness, whereas pulmonary 

hypertension more commonly affects those with long-standing 

disease.44Pulmonary vascular disease with or without fibrosis can lead to 

pulmonary arterial hypertension and eventually right heart failure.  

Gastrointestinal involvement 

Gastrointestinal disease in scleroderma frequently involves both 

the upper and lower gastrointestinal tract. Majority patients of 

scleroderma have symptomatic GERD with dysphagia. Reflux and 

dysphagia occur because of dysmotility of the oesophagus and stomach.  

Renal involvement 

Renal crisis develops in approximately 5% of patients and which is 

characterized by the sudden onset of malignant hypertension that if 

untreated, can lead to renal failure and death.45 

Cardiac involvement 

Cardiac involvement is usually subclinical in the early stages of 

disease. Cardiovascular morbidity is seen predominantly in the late stages 

of diffuse scleroderma. Ischemia-reperfusion injury ancillary to small 
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arterial disease of the myocardium leads to contraction band necrosis and 

tissue fibrosis which cause arrhythmias and cardiomyopathy.  

 

Musculoskeletal involvement 

Musculoskeletal symptoms range from mild arthralgia to erosive 

arthritis with synovitis. Muscle weakness occurs due to pain and muscle 

disuse. The sclerosis of the skin of the fingers or limbs is often associated 

with contractures of the joints. When areas around the tendons are 

involved, active and passive range of motion of the joints are limited and 

tendon friction rubs occur.  

Other symptoms 

Sicca complex (dry eyes and dry mouth) are common in patients 

with scleroderma but are usually mild. Neuropathic pain secondary to 

carpal tunnel syndrome or trigeminal neuralgia occurs. Depression is seen 

among patients with scleroderma but does not correlate directly with 

disease severity. Erectile dysfunction and sexual dysfunction among 

women is also common. 

LABORATORY DIAGNOSIS 

No laboratory test confirms the diagnosis of scleroderma and the 

diagnosis is made by careful history taking and complete physical 

examination. Yet autoantibodies are found in almost every patient with 

scleroderma (sensitivity >95%).46 
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Imaging Studies 

Chest films are an insensitive method to diagnose scleroderma lung 

disease.47 High-resolution CT scans of the chest have an increased 

sensitivity and may diagnose early interstitial lung disease. Barium meal 

studies detect any abnormalities in oesophagus and stomach. 

Special Tests 

The use of specialized diagnostic testing depends on the organ 

system to be investigated. Patients should have PFTs (spirometry, lung 

volumes, diffusing capacity) performed at starting point and then every 

4–12 months depending on symptoms and staging of the disease. PFTs 

provide the most sensitive measure for the development of interstitial 

lung disease.48Studies of the upper gastrointestinal tract are often needed 

in patients with atypical symptoms, poor responses to proton pump 

inhibitors, or longstanding untreated symptoms.  

 Special Examinations 

 To examine the nail fold capillaries, a drop of high resolve 

microscope immersion oil is placed on the nail bed and ideally viewed 

under a bifocal microscope. In patients with scleroderma, these capillaries 

become dilated and areas of vessel dropout are apparent.  

Skin biopsy 

Histopathological findings include 

 Epidermis: Normal or atrophic 
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 There are 3 stages: Early inflammatory, intermediate, and late 

sclerotic stages 

 In early inflammatory stage –  infiltrates are found around the 

eccrine coils and are associated with hypocellular collagen 

bundles and surrounding adipocytes are reduced in numbers 

 Large areas of subcutaneous fat are replaced by newly formed 

collagen, which is composed of fine, wavy fibres rather than 

bundles 

 Vascular changes in the early inflammatory stage are mild in the 

dermis  

 In late sclerotic stage – Epidermis appears normal. Inflammatory 

infiltrate sparse. The collagen bundles in the reticular dermis often 

appear thickened, closely packed, and hypocellular and stain more 

deeply eosinophilic than in normal skin. Collagen appears 

homogeneous in the papillary dermis. Eccrine glands are markedly 

atrophic. 

TREATMENT 

No single drug has been found to treat all of the manifestations of 

scleroderma, so no effective disease-specific therapy exists. Management, 

therefore, is based on the symptoms and disease manifestations of each 

individual patient and is often organ-specific.49 No proven disease-
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modifying medication exists. Scleroderma skin disease tends to reach 

peak involvement over the first 18–24 months but then gradually 

improves with or without therapy. Various immunosuppressive agents are 

used early in the disease course of patients with diffuse skin involvement 

in an attempt to modify the course of skin fibrosis. Unfortunately, no 

convincing controlled trial using these agents is available. Agents that are 

currently used include glucocorticoids, methotrexate, 

mycophenolatemofetil, cyclophosphamide and IVIG. 

Vasodilator therapy is the usual first-line medication therapy for 

Raynaud phenomenon, particularly if digital ulcerations have developed 

or quality of life is affected. Calcium channel blockers are the most 

widely used vasodilators; however, other agents including sympatholytic 

agents, phosphodiesterase inhibitors, and prostaglandins are also 

therapeutic options. No medication hasproved to be more effective or 

safer than the calcium channel blockers. Nifedipine, amlodipine and 

isradipine have more vasodilatory effect in the treatment of RP. 

Nitroglycerin ointment is frequently used alone or in combination with 

other vasodilator therapy.  

Scleroderma patients at high risk for the development of renal 

crisis (those with early diffuse skin changes, prednisone use) must have 

their blood pressure monitored several times a week. Prompt institution 



39 

 

of ACE inhibitor therapy is needed to control blood pressure, with a 

target blood pressure of 130/80 mm Hg or lower. 

Daily oral cyclophosphamide is beneficial in those patients with 

evidence of an active interstitial lung disease.50 Monthly intravenous 

cyclophosphamide also showed benefit and is an alternative mode of 

therapy. Other immunosuppressivedrugs (mycophenolatemofetil, 

azathioprine) or targeted therapy with biologics may also be effective and 

are under study.  

The gastrointestinal involvement in scleroderma can be 

successfully managed in the majority of patients. The most frequent 

symptoms, gastroesophageal reflux and esophageal dysmotility, can be 

treated effectively with proton pump inhibitors. Those with persistent 

symptoms may require the use of promotility agents, such as 

metoclopramide or domperidone. 

SJOGREN SYNDROME: 

CLINICAL FEATURES: 

Sjogren or Sicca syndrome (SjS) is an autoimmune CTD that 

affects the exocrine glands like salivary and lacrimal glands and presents 

as persistent dryness of the mouth and eyes.51 

Age group: Occur at all ages  

Onset: Fourth to sixth decades of life. 

Classification: Primary SjS and Secondary SjS 
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Sicca symptoms appearing in a previously healthy person, 

classified as primary SjS.52Sicca features present in association with other 

autoimmune diseases like rheumatoid arthritis or systemic lupus 

erythematosus, is classified as associated or secondary SjS. 

Sicca features 

� Xerostomia (Key feature in the diagnosis of primary SjS) occurring in 

more than 95% of patients. Other oral symptoms may include 

soreness, adherence of food to the mucosa and dysphagia. 

� Xerophthalmia: Ocular dryness is present along with sensations of 

itching, gritty feel, soreness and dryness.  Other ocular complaints 

include photosensitivity, eye fatigue, or decreased visual acuity. 

� Reduction or absence of respiratory tract glandular secretions can lead 

to dryness of the nose, throat, and trachea resulting in persistent 

hoarseness and chronic, non-productive cough.53 

� Chronic or episodic swelling of the major salivary glands is reported 

in 10–20%of patients. 

Extraglandular manifestations 

General symptomatology 

 Patients with primary SjS have fever, polyadenopathies, myalgia, 

fatigue, weakness, sleep disturbances, anxiety and depression. 

Joint and muscular symptoms 

i) Generalized arthralgias 
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ii)  Intermittent symmetric arthritis primarily affecting small 

joints.  

Skin 

The main cutaneous manifestations are:  

i. Skin dryness 

ii. Leukocytoclastic vasculitis 

iii.  Palpable purpura 

iv. Erythematous macules or papules  

v. Polycyclic, photosensitive cutaneous lesions 

Systemic involvement: 

Two types of pulmonary involvement, bronchial and interstitial, 

can complicate primary SjS.54 Bronchial/ bronchiolar involvement is 

more common than pulmonary fibrosis. The typical symptoms of patients 

with pulmonary involvement are chronic cough, dyspnoea, and recurrent 

respiratory infections. Altered oesophageal motility, Chronic gastritis can 

occur in few patients. Other manifestations include subclinical 

hypothyroidism, pericardial involvement, sensorineural hearing loss, 

polyneuropathy and psychiatric disorders, including depression and 

anxiety55 

 

 

 



42 

 

LABORATORY DIAGNOSIS 

• Complete blood cell count shows normochromic, normocytic 

anemia. Rarely haemolytic picture may be seen. Mild leukopenia 

with lymphopenia and neutropenia is often noted. 

• Erythrocyte sedimentation rate (ESR) is elevated in 20-30% of 

cases, especially in patients with hypergammaglobulinemia and 

normal values of CRP are noted. Raised transaminases (associated 

with hepatitis C virus or autoimmune hepatitis), Raised alkaline 

phosphatase and/or bilirubin may be seen. 

• Antinuclear antibody test: > 80% +ve 

• Rheumatoid factor: 40–50% +ve 

• Complement levels: Decreased 

Special Tests 

Salivary gland biopsy  

It is a highly specific test for the diagnosis of SjS. 

Assessment of oral involvement 

To assess oral involvement, scintigraphy can be used. 

Assessment of ocular involvement 

Schirmer test and Slit-lamp examination can be used. 

TREATMENT: 

No specific treatment options are available and mainly 

symptomatic.56 
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• Preservative-free tear substitutes  

• Topical 0.05% cyclosporine twice daily  

• Saliva replacement products  

• For patients with residual salivary gland function, oral 

pilocarpine is the treatment of choice. 

• Organ –specific management with glucocorticoids and 

immunosuppressive agents, NSAIDs, hydroxychloroquine.57 

• B-cell targeted agents have a most promising future 

therapy.58  

DERMATOMYOSITIS: 

CLINICAL FEATURES: 

Dermatomyositis is a rare autoimmune myopathy with skin 

manifestations, with an approximate incidence of 1 case per 100,000 per 

year. Juvenile dermatomyositis occurs most often in the age group of 10 

and 15 years.59In adults, the autoimmune myopathies occur between the 

ages of 45 and 60 years. 

Diagnostic criteria of Dermatomyositis by Myositis association: 

To diagnose a case as DM, at least one of the skin symptoms listed 

in “skin lesions” must be present and in “remaining criteria” four must be 

present as given below. 

Skin lesions: 
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� Heliotrope rash 

� Gottron’s sign 

� Erythema over the extensor surface of extremity joints 

Remaining criteria: 

� Weakness of proximal muscles 

� Raised serum CK or aldolase level 

� Myogenic changes on EMG 

� Positive anti-Jo-1 antibody 

� Systemic inflammatory signs – raised ESR and CRP, fever 

� Pathological findings consistent with inflammatory myositis 

Symmetric proximal muscle weakness evolving over weeks to 

months is the presenting symptom in most patients. In more severe cases, 

weakness of the neck flexors, pharyngeal weakness, and diaphragmatic 

weakness can occur. Distal weakness should only occur in the presence of 

severe proximal muscle weakness. In addition to muscle weakness, 

arthralgias or frank arthritis, myalgias, severe fatigue, Raynaud 

phenomenon, or symptoms of another overlapping rheumatologic 

condition may be present. 

Patients with dermatomyositis may present with cutaneous 

manifestations either before or after the development of muscle 

symptoms.60Gottron papules are raised violaceous lesions at the extensor 

surfaces of the metacarpophalangeal, proximal interphalangeal, and the 



45 

 

distal interphalangeal joints. The Gottron sign is symmetrical rash 

involving these sites that can also be found at the extensor surfaces of the 

elbows and knees. The heliotrope rash is an often red or purplish 

discoloration of the eyelids, sometimes hyperpigmented. Although both 

the heliotrope and Gottron rashes are pathognomonic for 

dermatomyositis, other less specific rashes may occur. These include an 

erythematous rash across the posterior neck and shoulders (the shawl 

sign) and a similar rash on the anterior neck and chest (the V-sign), 

sometimes with photosensitivity. In some patients, hyperkeratotic skin 

thickening, often with painful cracking, on the radial surfaces of the 

fingers (mechanic’s hands) or toes (mechanic’s feet) may develop. 

Telangiectasias and nail fold capillary changes identical to those found in 

scleroderma may develop. Panniculitis, spreading erythema and fleeting 

oedema of the face and limbs, flagellate erythema, urticaria, bullous 

lesions, follicular keratoses, hypertrichosis and exfoliative dermatitis can 

occur less commonly. Calcification occurs in muscles and areas of 

panniculitis in most childhood cases and 15% of adult cases.61The 

muscles commonly involved in calcification is shoulder and pelvic girdle 

muscles. Calcinosis increases over the course of the disease.  

Systemic involvement: 

Difficulty in speech and swallowing can occur due to involvement 

of pharyngeal muscles and oesophagus. Weakness of ocular muscles, 
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respiratory difficulty and interstitial lung disease can occur in severe 

cases. Myocarditis and renal involvement are very rare. 

 

LABORATORY DIAGNOSIS 

Creatine kinase (CK), aldolase, AST, ALT, and lactate 

dehydrogenase are released from damaged muscle and elevated levels are 

often, but not always, found in patients with autoimmune myopathy. In 

some instances, aldolase may be elevated in the presence of a normal CK 

level. Many times, elevated AST and ALT levels are misinterpreted as 

evidence of liver disease in patients with myopathy. To rule out liver 

disease, a serum gamma glutamyl transferase (GGT) level can be 

measured. 

Myositis-specific autoantibodies are found in 60–80% of patients 

with dermatomyositis. Autoantibodies recognizing one of the aminoacyl 

tRNA synthetases (eg, anti-Jo-1) are the most common of the myositis-

specific autoantibodies and occur in 30% of patients with polymyositis or 

dermatomyositis. Anti- PM-Scl and anti-Scl-70, autoantibodies were 

found in patients with scleroderma-myositis overlap, and anti-RNP, 

which is found in patients with MCTD.  

The erythrocyte sedimentation rate and C-reactive protein are only 

markedly elevated in about 20% of myositis patients. 
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Imaging studies 

Ultrasonography, CT, and MRI can aid in diagnosis and 

assessment of disease activity. Of these, MRI with T2-weighted images 

and fat suppression or short tau inversion recovery (STIR) offers the best 

imaging of soft tissue and muscle. MRI plays an important role in the 

evaluation of management of autoimmune myopathy because of its 

ability to detect disease early by evaluating muscle oedema (as an 

indicator of active inflammation) and fatty infiltration (as an indicator of 

chronic disease). CT scan of the chest is indicated to rule out pulmonary 

involvement and CT imaging of other organs is useful in malignancy 

surveillance. 

Special Tests 

Nerve conduction tests and EMG play a critical role in the 

evaluation of neuromuscular diseases and can aid in diagnosis. 

Muscle biopsy should be performed in the initial evaluation of all 

patients in whom autoimmune myopathy is suspected. One of the 

quadriceps muscles is frequently selected for biopsy. Since the muscle 

pathology may be patchy and all of the quadriceps muscles may not be 

involved, muscle MRI may help guide biopsy to the muscles. The 

presence of perifascicular atrophy is pathognomonic for dermatomyositis. 

Perivascular inflammation and complement deposition on endomysial 

capillaries is also suggestive of dermatomyositis. 
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Skin biopsy findings of Dermatomyositis (DM)  

 Acute DM mimics subacute LE histopathology 

 Chronic DM mimics scleroderma histopathology 

 Acute DM: 

o Atrophy of the epidermis 

o Basement membrane zone degeneration 

o Vacuolar alteration of keratinocytes in stratum basale 

o Sparse lymphocytic inflammatory infiltrate around blood 

vessels 

 Late lesions of DM: 

o Thickening, homogenization and sclerosis, with vessel wall 

thickening seen in dermal collagen 

o Epidermis -  atrophic, rete ridges are flattened, stratum 

basale shows increase in pigment 

TREATMENT: 

Prednisone is generally used as the empiric first-line therapy. In 

general, prednisone should be started at 1–2 mg/kg/ day (or equivalent 

dose is used) to control acute disease, and then it is tapered after 3–4 

weeks, depending on level of clinical improvement.62 Retrospective 

studies have demonstrated effectiveness in improving muscle strength 
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and function with use of prednisone as well as short courses of 

intravenous methylprednisolone. 

Additional immunosuppressants are required when the patients are 

having complications from long-term glucocorticoid use and there is 

Ineffectiveness after 2–3 months of therapy.63In general, methotrexate 

and azathioprine are the first-line of glucocorticoid-sparing drugs to be 

used.64Other agents used are cyclophosphamide, cyclosporine and 

mycophenolate mofetil. In severe cases, IVIg and Rituximab can be tried. 

MIXED CONNECTIVE TISSUE DISEASE (MCTD): 

CLINICAL FEATURES: 

The diagnosis of a well differentiated CTD or MCTD is usually 

readily apparent without doing extensive investigations. Yet, in the early 

stages, there are often common features like Raynaud’s phenomenon, 

arthralgia, myalgia, oesophageal motility dysfunction and positive tests 

for antinuclear antibodies (ANA). In such cases the diagnosis is not 

always so obvious and this is referred as undifferentiated connective 

tissue disease (UCTD). About 35% of such patients have clinical overlap 

syndromes. 

American College of Rheumatology (ACR) criteria are not 

available for the diagnosis of MCTD.  

Alarcon-Segovia Diagnostic criteria for MCTD 

1. Serological criteria : anti U1 RNP at titre > 1:1600 positivity 
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2. Clinical criteria: 

i) Oedema of  hands 

ii)  Raynaud’s phenomenon 

iii)  Acrosclerosis 

iv) Synovitis 

v) Myositis 

Serological criteria and at least three clinical features required for making 

diagnosis of MCTD. 

 MCTD is an overlap syndrome that includes features of 

SLE, Scl, and PM/DM. These overlap features rarely occur concurrently 

and it usually takes several years to be confident that MCTD is the most 

appropriate diagnosis.65 The commonest clinical manifestations with U1-

RNP antibodies in the early phase of the disease are hand oedema, 

arthritis, Raynaud’s phenomenon, sclerodactyly and inflammatory muscle 

disease. During the early course of the disease most patients complain of 

easy fatigability, poorly defined myalgias, arthralgias, and Raynaud’s 

phenomenon.  

Raynaud’s phenomenon is one of the earliest manifestations of 

MCTD and also the most common and it may be complemented by puffy, 

swollen digits and sometimes total hand oedema. In some patients, skin 

changes commonly associated with classic SLE are prominent findings, 

particularly malar rash and discoid plaques. Other problems have 
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included buccal ulceration, sicca complex, orogenital ulceration, livedo 

vasculitis, subcutaneous nodules, and nasal septal perforation. 

Joint involvement in MCTD is more common and more severe 

than in classic SLE. About 60% of patients eventually develop an obvious 

arthritis, often with deformities. An abnormal electrocardiogram (ECG) is 

noted in about 20% of patients. Pericarditis is the commonest clinical 

manifestation of cardiac involvement, reported in 10% to 30% of patients. 

Lung involvement occurs in up to 75% of patients. Gastrointestinal 

involvement is a major feature of the overlap with scleroderma, occurring 

in about 60% to 80%of patients. Renal involvement is very rare in 

MCTD.  

LABORATORY DIAGNOSIS:  

All suspected MCTD patients are investigated similar to other 

CTDs. In MCTDs, blood investigations and imaging studies are done to 

evaluate the condition and its complications. 

The presence of high-titre anti-U1-RNP antibodies is characteristic 

of MCTDs. The first clue to diagnosing MCTD is usually a positive ANA 

with a high-titre speckled pattern. The titre is often greater than 1: 1000 

and sometimes greater than1: 10,000. This finding should prompt the 

measurement of antibodies to U1-RNP, dsDNA, Sm, Ro, and La. 

Antibodies to the 70-kD antigen, especially in its apoptotic form, are 

most closely associated with the clinical correlates of MCTD. 
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TREATMENT:  

Overlap syndromes are treated in the same manner as other CTDs, 

with glucocorticoids and immunosuppressive therapy. In late course of 

disease, MCTDs evolve into major CTD which can be managed 

accordingly. 

 

ANTINUCLEAR ANTIBODIES 

METHODS FOR DETECTING AUTOANTIBODIES: 

A variety of basic assays are used to detect autoantibodies. More 

than one type of assay may be available for any given autoantibody, and 

the particular test used may vary from institution to institution. In general, 

there has been a trend away from labor-intensive tests, such as 

agglutination assays and countercurrent immunoelectrophoresis, and 

toward automated assays, such as nephelometry, enzyme-linked 

immunoabsorbent assay (ELISA), and high throughput multiplex bead 

assays. 

Indirect immunofluorescence assays identify autoantibodies reactive 

with antigens, in particular tissues or subcellular compartments (eg, 

nuclear antigens). The presence of autoantibodies bound to the tissue 

sample is revealed by staining with a fluorescein labeled antiserum 

against human immunoglobulin and observed by immunofluorescent 
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microscopy. The antinuclear antibody (ANA) test has traditionally been 

done by this method.66 

ELISA uses an enzymatic readout to detect reactive antibodies. Sera to 

be tested for an autoantibody is incubated with the relevant autoantigen 

immobilized on a surface. After extensive washing, a detecting antibody 

that has been conjugated to an enzyme is added. In the final step, 

substrate is added, and the product of the enzymatic reaction is measured.  

High throughput multiplex bead assays use antigen coated beads that 

are prelabeled with fluorescent label and mixed with serum and 

fluorescent-labeled secondary antibody. Multiplex bead assays can 

identify multiple autoantibodies and their specificities in single, high 

throughput assay. 

Recent ACR guidelines state that the indirect immunofluorescence test 

for ANA remains the gold standard, and laboratories should inform 

providers of the method used to assess for ANA. 

ANTINUCLEAR ANTIBODIES 

Antinuclear antibodies (ANAs) are autoantibodies directed against 

histones, double-stranded and single-stranded DNA, ribonucleoprotein 

(RNP) complexes, and other nuclear components. 

 Current IIF assays for ANA use HEp-2 cells, a human epithelial cell line, 

as the source of nuclei and are more sensitive than older tests that used 

rodent liver and kidney.67 These assays for ANA report the titre of the 
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ANA and the pattern of nuclear staining and are considered the gold 

standard for ANA testing. In most laboratories, ANA with titres ≥1:40 are 

considered positive. 

The staining patterns are  

� diffuse or homogeneous (due to antibodies to histone)  

� rim (a rare pattern due to antibodies to nuclear envelope proteins 

and to double stranded DNA) 

� speckled (due to antibodies to Sm, U1-RNP, Ro/SS-A, La/SS-B, 

and other antigens) 

� nucleolar (due to antibodies to Nucleolar Antigens) 

� centromeric pattern 

In general, correlation between the pattern of the ANA and the identity of 

the underlying disease is poor. An exception is the centromeric pattern, 

which has considerable specificity for limited scleroderma. Patients often 

have antibodies to multiple nuclear components, and the staining pattern 

of certain autoantibodies (eg.,antihistone antibodies) can prevent 

detection of others.  

Positive tests for ANA occur in a wide range of conditions, including 

SLE and other rheumatic diseases, organ-specific autoimmune diseases.68 

Low-titre ANA is relatively common among healthy adults; in one 

analysis, an ANA titre of ≥1:40 were seen in 32% of healthy adults and 

≥1:160 were seen in 5%. 
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ANTIBODIES TO DEFINED NUCLEAR ANTIGENS 

1. Antibodies to Double-Stranded DNA 

Antibodies to dsDNA recognize its base pairs, its ribosephosphate 

backbone, and the structure of its double helix. ELISA is the most 

commonly used method to detect antibodies to dsDNA and has replaced 

IIF assay and the crithidia immunofluorescence assay, which measures 

binding to the dsDNA of the protozoan Crithidialuciliae. Antibodies to 

dsDNA occur in SLE and are rare in other diseases and in healthy 

persons.69When detected outside the context of SLE, antibodies to 

dsDNA are almost always of low titer. Antibodies to dsDNA should be 

measured when there is clinical suspicion of SLE and the ANA test is 

positive. The yield of testing for anti-dsDNA antibodies is low when 

ANAs are not detected by indirect immunofluorescence on HEp-2 cells. 

The specificity of anti-dsDNA antibodies for SLE is 97% overall and 

approaches 100% when the antibody titre is high. A positive test, 

therefore, is a very strong argument for the diagnosis of SLE. Antibodies 

to dsDNA occur in 60–80% of patients with SLE. A negative test, 

therefore, does not argue strongly against the diagnosis of SLE. Studies 

indicate that the level of anti-dsDNA antibodies correlates with certain 

manifestations of SLE activity, such as lupus nephritis, but not others. 
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2. Antibodies to Sm& RNP 

Smith (Sm) and RNP were initially identified as extractable nuclear 

antigens. Antibodies to Sm recognize nuclear proteins that bind to small 

nuclear RNAs, forming complexes involved in the processing of 

messenger RNA. Antibodies to RNP recognize a complex of protein and 

the small nuclear RNA designated U1. ELISA has largely replaced 

immunodiffusion assays for the measurement of these antibodies. 

Antibodies to Sm or to RNP produce a speckled pattern on indirect 

immunofluorescence assays for ANA.70Antibodies to Sm are specific for 

SLE. Antibodies to RNP occur in SLE and mixed connective tissue 

disease. The prevalence of these autoantibodies in other conditions is 

very low. Antibodies to Sm and U1RNP should be determined when there 

is clinical suspicion of SLE or mixed connective tissue disease and the 

ANA test determined by indirect immunofluorescence is positive. 

Antibodies to Sm are highly specific for SLE but occur in only 10–40% 

of patients.  

Antibodies to RNP occur in 30–40% of patients with SLE. The diagnosis 

of mixed connective tissue disease requires the presence of antibodies to 

RNP; by definition, therefore, 100% of patients with this disease have 

anti-RNP antibodies. Serial determinations of antibodies to Sm and RNP 

are not useful for monitoring disease activity. 
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3. Antibodies to Ro (SS-A) & La (SS-B) 

The Ro (also known as Sjögren syndrome A or SS-A) and La (SS-B or 

Sjögren syndrome B) antigens are distinct RNP particles. ELISA and 

immunoblot assays are supplanting the older immunodiffusion assays for 

detection of anti-Ro and anti-La antibodies. Antibodies to Ro and La 

produce a speckled pattern on immunofluorescence assays for 

ANA.71When rodent tissues were used for this assay, antibodies to Ro 

often went undetected and were a cause of “ANA negative” lupus if these 

were the dominant autoantibody system. The use of HEp-2 cells enhances 

detection of anti- Ro antibodies and has led to a decline in the prevalence 

of ANA-negative lupus. 

Antibodies to Ro are uncommon in the normal population and in patients 

with rheumatic diseases other than Sjögren syndrome and SLE. 

Antibodies to Ro are present in 75% of patients with primary Sjögren 

syndrome but only in 10–15%of patients with secondary Sjögren 

syndrome associated with rheumatoid arthritis. In SLE, anti-Ro 

antibodies are present in up to 50% of patients and are associated with 

photosensitivity, subacute cutaneous lupus, neonatal lupus and interstitial 

lung disease.  

Antibodies to La occur, almost always in association with anti-Ro 

antibodies, in primary Sjögren syndrome (40–50%), SLE (10–15%), 

congenital complete heart block (90%), and neonatal cutaneous lupus 
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(70%).The presence of antibodies to Ro, or to Ro and La, is very helpful 

in the diagnosis of Sjögren syndrome with sicca symptoms.72 Although 

not a sensitive test for SLE, a positive test for anti-Ro antibodies can 

facilitate a diagnosis of subacute cutaneous lupus. 

4. Anticentromere Antibodies 

Antibodies to centromere proteins produce a characteristic pattern of 

staining in indirect immunofluorescence assays using HEp-2 cells. 

Anticentromere antibodies can be measured by ELISA, but indirect 

immunofluorescence is the most commonly used method of detection. 

Anticentromere antibodies occur in limited scleroderma and scleroderma. 

They are rare in other rheumatic conditions and in healthy persons. 

Anticentromere antibodies should be determined when there is clinical 

suspicion of scleroderma or its CREST variant. Anticentromere 

antibodies occur in approximately 60% of patients with CREST and in 

15% of those with scleroderma. The specificity of this test is remarkable 

(>98%). The presence of anticentromere antibodies early in the course of 

disease predicts limited cutaneous involvement and a decreased 

likelihood of interstitial lung disease. Anticentromere antibodies and 

antibodies to Scl-70 rarely coexist. Serial determinations of 

anticentromere antibodies are not useful for monitoring disease activity.  
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5. Anti-nucleosome antibodies 

These are large family of antibodies directed against nucleosomes which 

contain numerous histone epitopes. Antibodies to nucleosomes are almost 

exclusively found in SLE and in much lower frequency in scleroderma 

and mixed connective disorders.73They are more sensitive (75%) and 

specific (96%) than antidsDNA. They play important role in the 

assessment of disease activity especially acute LE and active renal 

disease and may predict outcome.74Nowadays it is also used as a disease 

activity marker in SLE. 

6. Antibodies to the proliferating cell nuclear antigen (PCNA) 

The primary antigenic target is a 34 kDa protein that is part of the DNA 

polymerase delta multi-protein complex. The antibodies are seen in 5-

10% of SLE patients. They show a characteristic nuclear speckled pattern 

in IIF. They are not useful in monitoring of the disease. 

7. Anti-Ribosomal P antibodies 

The antigenic targets are the phosphoproteins in 60s of ribosomes. They 

are usually detected by ELISA method. In IIF, they show cytoplasmatic 

pattern. They are specific for SLE; occur in 13-20% of Caucasian SLE 

patients and in 40% of Asian patients. Many studies report strong 

association of these antibodies with neuro-psychiatric SLE especially 

psychosis and depression.75 Contrasting results were obtained while using 

these antibodies for predicting lupus psychosis.  
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ANTIBODIES TO NUCLEOLAR ANTIGENS 

1. Antibodies to Scl-70 (Topoisomerase-I) 

Antibodies to Scl-70 (or Topoisomerase I) produce nucleolar staining on 

indirect immunofluorescence and are measured by immunodiffusion 

assays, immunoblotting, and ELISA. Antibodies to Scl-70 occur in 

scleroderma and are rare in patients with other systemic rheumatic 

diseases and in healthy persons. Antibodies to Scl-70 should be measured 

when there is clinical suspicion of scleroderma. Approximately 40% of 

Scleroderma patients have antibodies to Scl-70 detectable by 

immunoblotting or ELISA. The specificity of anti-Scl-70 antibodies 

approaches 100% for the immunoblotting and immunodiffusion assays. A 

positive test by these assays, therefore, is a very strong argument for the 

diagnosis of scleroderma. The specificity of ELISA is not certain but may 

be lower. The presence of antibodies to Scl-70 has prognostic value in 

scleroderma and carries an increased likelihood of diffuse skin 

involvement and of interstitial lung disease. Serial determinations of anti-

Scl-70 antibodies are not useful for monitoring the disease. 

2. Antibodies to Other Nucleolar Antigens 

Antibodies to nucleolar antigens other than Scl-70 occur in scleroderma. 

Antibodies with high specificity for scleroderma include anti-RNA 

polymerase I, anti-RNA polymerase III, anti-U3 small nucleolar RNP (or 

anti-fibrillarin), and anti- Th small nucleolar RNP. The low sensitivity of 
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these antibodies limits their usefulness in the diagnosis of scleroderma. 

Antibodies to RNA polymerase II are present in scleroderma, SLE, and 

overlap syndromes. Antibodies to PM-Scl occur in scleroderma and in an 

overlap syndrome of myositis and scleroderma. 

ANTIBODIES TO HISTONES 

Antibodies to histones usually produce a homogeneous staining on 

indirect immunofluorescence assays for ANA. Antihistone antibodies are 

almost always present in lupus induced by drugs such as procainamide, 

hydralazine, and isoniazid (sensitivity >95%). An important exception is 

minocycline- induced lupus; antihistone antibodies are present in only a 

minority of patients with this disorder. Antibodies to histones are 

common in SLE (prevalence 50–70%) and occur at low frequency in a 

range of rheumatic and nonrheumatic disorders. The clinical usefulness of 

testing for antibodies to histones is limited. Antihistone antibodies are 

nonspecific and do not distinguish drug-induced lupus from SLE. 

MYOSITIS-ASSOCIATED ANTIBODIES 

1. Anti-Jo-1 & Other Antisynthetase Antibodies 

Autoantibodies against aminoacyl tRNAsynthetases occur almost 

exclusively in inflammatory myositis and can cause cytoplasmic staining 

when sera are analyzed for ANA by indirect immunofluorescence. The 

most common of these autoantibodies (anti-Jo-1) is directed against 

histidyl-tRNAsynthetase and is present in 20–30% of the patients with 
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polymyositis. Patients with antisynthetase antibodies tend to have 

interstitial lung disease, arthritis, mechanic’s hands, and Raynaud 

phenomenon as well as myositis. 

2. Antibodies to Signal Recognition Particle 

These antibodies recognize a cytoplasmic RNP, occur in 4% of myositis 

patients, and are associated with acute onset and severe disease. 

3. Anti-Mi-2 Antibodies 

These antibodies are directed against helicase activities and produce 

homogeneous nuclear staining on indirect immunofluorescence assays for 

ANA. Anti-Mi-2 antibodies have high specificity for dermatomyositis 

and occur in 15–20% of patients with that disorder.  

Antiphospholipid antibodies: 

These are the circulating autoantibodies to anionic phospholipids (eg, 

cardiolipin) and their protein binding complexes. Patients with APS must 

have positive test results for antiphospholipid antibodies in moderate-high 

titers using at least one of three general types of tests: (1) enzyme 

immunoassays for antibodies to cardiolipin; (2) enzyme immunoassays 

for antibodies to β2 -glycoprotein I; and (3) tests for lupus anticoagulant 

activity. All three types of tests should be used when evaluating patients 

with suspected APS. 

Antiphospholipid antibodies can be detected in 5–10% of the healthy 

population and in up to 50% of patients with SLE. Epidemiologic 
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evidence suggests that the risk of thrombosis correlates strongest with 

lupus anticoagulant activity, followed by antibodies to β2 -glycoprotein I 

and then by anticardiolipin antibodies.  

Significant ANAs in SLE: 

Antinucleosome 

• 80% prevalence; 96% specificity for SLE; more 

expressed in acute LE and lupus nephritis; disease 

activity marker 

Anti-dsDNA 

• 70% prevalence; 95% specificity for SLE; fluctuates with 

disease activity; associated with glomerulonephritis76 

Anti-Sm 

• 20% prevalence; 99% specificity for SLE; associated with 

anti-U1RNP antibodies 

Anti-U1RNP 

• 30% prevalence; Defining antibody in MCTD; associated 

with lower frequency of glomerulonephritis 

Anti-Ro/SSA 

• 30% prevalence; Associated with Sjögren syndrome, 

photosensitivity, SCLE, neonatal lupus, congenital heart 

block 
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Anti-La/SSB 

• 20% prevalence; Associated with Sjögren syndrome, SCLE, 

neonatal lupus, congenital heart block, anti-Ro/SSA 

Anti-histone 

• 70% prevalence; Associated with drug-induced lupus 

Antiphospholipid 

• 30% prevalence; Associated with arterial and venous 

thrombosis, pregnancy morbidity77 

Significant ANAs in Scleroderma: 

Antinuclear antibody:  >95% prevalence 

Anti-Scl-70 (Antitopoisomerase I) 

• 20–40% prevalence; Lung disease, diffuse skin 

involvement, African Americans, worse prognosis 

Anticentromere 

• 20–40% prevalence; CREST syndrome, digital 

ulcerations/digital loss 

Anti-RNA polymerases 

• 4–20% prevalence; Rapidly progressive diffuse skin 

involvement, scleroderma renal crisis, cardiac disease, lower 

risk for pulmonary fibrosis 

Anti-Pm-Scl 2 
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• 10% prevalence; Limited cutaneous involvement, myositis 

Anti-U3RNP (anti-fibrillarin)  

• 8% prevalence; Lung disease, diffuse skin involvement, 

African American males 

Anti-U1RNP  

• 5% prevalence; Mixed connective tissue disease 

Significant ANAs in Sjogren syndrome 

Antinuclear antibody testing 

• Positive in more than 80% 

• Positive anti-Ro/SS-A (30–70%) 

• Positive anti-La/SS-B (25–40%) 

These two autoantibodies are closely associated with most 

extraglandular features, especially with cutaneous lesions, neurologic 

features, congenital heart block, and cytopenias. 

• Anti-dsDNA (associated with systemic lupus 

erythematosus) 

• Anticentromere (associated with a limited form of systemic 

sclerosis) 
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Myositis specific autoantibodies: 

Name  Antigen   Clinical manifestation 

Anti-Jo-1  Histidyl t-RNA synthetase 

 

PM or DM with ILD 

 

Anti-PL-7  

Threonyl t-RNA synthetase 

 

PM or DM with ILD 

Anti-OJ  Isoleucyl t-RNA synthetase ILD with PM/DM 

 
Significance of ANA testing in disease activity and prognosis: 

Mostly ANA testing is used as a diagnostic marker in CTDs. Many of 

the autoantibodies are not associated with disease activity and prognosis. 

• In SLE, antinucleosome, antihistone and to some extent, 

antidsDNA correlates with disease activity and predicting lupus 

nephritis.  AntiSSA predicts severe cutaneous manifestations and 

antiSSB predicts late onset SLE. AntiRibosomal P protein 

correlates well with the neuropsychiatric LE. No autoantibody is 

useful in assessing the prognosis of the disease after treatment. 

Only antiSSB antibodies gives protection against antiSSA 

associated nephritis. 

• Anti–topoisomerase I (Scl-70) autoantibodies predict diffuse 

cutaneous disease with proximal skin involvement, pulmonary 

fibrosis, longer disease duration, association with malignancy, or 

both digital pitting scars and also more rapid disease activity. 
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Anticentromere antibodies predict increased risk of malignancy 

and pulmonary vascular disease. AntiPm-scl antibodies in 

DM/Scleroderma overlap predict increased incidence of renal and 

tendon involvement.78In scleroderma, prognosis after treatment is 

not predicted by the autoantibodies. 

• In DM, antiJo-1 antibodies correlate with disease activity.79 

Patients with anti PL-7 antibodies have milder disease and good 

improvement after treatment. 

• In Sjogren’s syndrome, anti-Ro and La antibodies predict more 

extraglandular involvement during the course of the disease.  

Autoantibodies in CTDs often fluctuate over time, irrespective of the 

course of the disease. Positive results do not predict specific disease 

activity and prognosis in most of the instances. These autoantibodies can 

only add weight to diagnosis of CTDs that is heavily relied on clinical 

findings. 
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Recent advances and future perspectives of ANA testing: 

A lot of advancements in the field of ANA testing have been made in 

recent times. In SLE, SR splicing factors, proteasome, the TNF 

translational regulator and the RNA helicase-A which are more specific 

for diagnosis can be used. AntiDFS70/LEDGFp75 is the upcoming latest 

autoantibody specific for autoimmune and rheumatic diseases which can 

predict outcome of the disease. Anti th-snoRNP and TNF translational 

regulators can be used in the diagnosis of systemic sclerosis. 

Antigen microarray and flowcytometry methods are gaining more 

popularity in recent years. The assays used in testing should be based on 

standardized reference samples of defined specificities. The recent 

advancements in the ANA testing should be standardised and automated 

universally. Diagnostic algorithms for CTDs should be adjusted 

according to the clinical and laboratory settings available for the benefit 

of people and health care providers.  
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AIMS AND OBJECTIVES 

(1) To study the incidence of CTDs among patients attending 

dermatology department. 

(2) To study the various clinical patterns of skin lesions in patients with 

CTDs. 

(3) To study the clinicodiagnostic correlation of various autoantibodies 

in confirmed CTD patients. 

(4) To evaluate the disease activity and assess the prognosis with 

relevance to ANA profile. 

(5) To analyse the change in ANA profile in response to treatment in 

CTD patients. 
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MATERIALS AND METHODOLOGY 

Study Design 

This is a cross-sectional study of case series in a prospective manner. 

Study Population and Study Period 

It included patients with signs and symptoms suggestive of CTD who 

attend dermatology department, Tirunelveli Medical College Hospital 

(TVMCH). All the clinically suspected cases of CTDs over a period of 18 

months from February 2015, after obtaining clearance from institutional 

ethical committee were enrolled in the study. 

Both informed and written consent were obtained from the patient or the 

guardian, as and when applicable to include them in the study and to 

carry out the necessary investigations and to take clinical photographs. A 

thorough clinical history was recorded. A thorough physical including 

systemic examination and a detailed dermatological examination were 

carried out. Clinical photographs were taken at the time of clinical 

diagnosis and during follow-up visits. ANA titre was done by IIF & 

ELISA in TVMCH microbiology laboratory and ANA profile by western 

blot technique. ANA titre and profile was repeated at 6 months after 

treatment, interpreted according to the clinical improvement and their 
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relevance to the clinical situation was assessed. Statistical analysis of the 

data was done and statistical significance was elicited. 

INCLUSION CRITERIA: 

• Patients suspected to have CTD irrespective of age. 

EXCLUSION CRITERIA: 

• Patients with Rheumatoid arthritis or Osteoarthritis    

  

• Patients with non-specific symptoms like fatigue, back pain 

or other musculoskeletal pain, without suggestive skin 

lesions. 
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OBSERVATIONS AND RESULTS 

 The CTD subjects were described in terms of percentages. The 

continuous variables were described in terms of means and interpreted by 

Students “t” test and if the variables were more than two, ANOVA was 

applied. The category variables were described in terms of percentage 

was interpreted by χ2 (Chi-square) test. The treatment effectiveness after 

6 months was interpreted by McNemer test. The statistical procedures 

have been performed with the help of the statistical package namely IBM 

SPSS statistics version-20. The P-values less than or equal 0.05 (P≤0.05) 

was considered as statistically significant.   

INCIDENCE  

During the study period from February 2015 to March 2016 the following 

observation was made. 

Total OPD census in the dermatology department – 37842 

New Registration for patients – 17449 

No. Of CTD patients attended dermatology OPD - 82  

Patients newly diagnosed as CTD – 20 

Incidence = No. of cases newly diagnosed  during study period × 100              

Number of new registration for OPD during same study period 

                 = 20 ×100 

                      17449 

                 = 0.12 / 100 OPD cases. 
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Hence in the present study the incidence of CTD was estimated to be 

0.12/100 newly registered OPD cases. 

The CTD subjects under study were described according to their 

age, sex and occupation. 

Table-1: The incidence of CTD according to the age and sex. 

Age 

group 

(years) 

Male Female Total 

Frequency % Frequency % Frequency % 

10-19 2 10.0 6 30.0 8 40.0 

20-39 0 0 8 40.0 8 40.0 

40-60 0 0 4 20.0 4 20.0 

Total 2 10.0 18 90.0 20 100.0 

Mean 

±SD 
13.5±0.7 29.9±11.8 28.3±12.3 

Sig t=1.918, df=18 and P>0.05 Range=52-13=39 

 

 The age and sex of the study subjects were described in the above 

table-1. Among the total subjects 40%, 40% and 20% were in the age 

groups of 10-19, 20-39 and 40-60 years respectively. The mean age of 

them was 28.3±12.3 years with range of 13-52 years. The mean age of 

males was 13.5±0.7 years and females were 29.9±11.8 years. The 

difference between the means of gender was not statistically significant 

(P>0.05). 
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Table-2: The incidence of CTD according to the age and occupation. 

S. 
No 

Occupatio
n 

n 

Mea
n of 
age 
in 

years 

SD 
of 
age 

“F” 
df 
Sig 

of age 

Mean 
of 

duratio
n in 

months 

SD of 
durati

on 

“F” 
df 
Sig 
of 

duration 

Compa
rison 

1 Housewife 7 36.7 
10.
3 

16.469 
 

2, 17 
 

P<0.00
1 

39 5.3 

1.104 
2,17 
P>0.05 

No 1& 
2 was 

not sig. 
3 was 

sig 
with 1 
&2. 

2 Labourer  4 37.8 9.1 27 2.1 
3 Student 9 17.6 3.4 

9 0.9 

 
The above table-2: compares the age at incidence according to their 

occupation. The mean ages of incidence between the housewife and 

labourers were 36.7±10.3years and 37.8±9.1 years respectively. The 

difference was not statistically significant (P>0.05). But the both category 

mean ages were significantly differed with the mean age (17.6±3.4) of 

student (P<0.001).The incidences between the occupations were 35%, 

20% and 45% of housewife, labourer and student respectively. The 

difference of incidence was not statistically significant (χ2=1.89, df =2 

and P>0.01). 

The duration of illness was stated in the above table-2 according to 

their occupations. The mean illness duration of differences between the 

occupations were not statistically Significant (P>0.05). 

 

 



 

Chart-3 : Distribution of cases according to Occupation and 

Duration of illness 
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3: Percentage distribution of presenting complaints of CTD 

CTD subjects 

n=20 

Frequency % 

9 45.0 

6 30.0 

2 10.0 

2 10.0 

2 10.0 

1 5.0 

Student

9



 

 In the above 

narrated complains at the time of admission.

Chart -4 :Distribution of presenting complaints

 

 
Table-4: Percentage distribution of onset of CTD subjects:
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No 
Onsets 
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 The onset of disease was stated in the above table

onset of subjects was 65% and 

between onsets was not statistically significant (P>0.05).
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narrated complains at the time of admission. 
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4: Percentage distribution of onset of CTD subjects:

CTD subjects 
χ
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Frequency % 

13 65.0 

1.800 7 35.0 
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The onset of disease was stated in the above table

onset of subjects was 65% and Insidious was 35.0%.
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Chart -5 : Distribution of cases according to onset of illness 
 

 
Table-5: Percentage distribution of symptoms of CTD subjects:

S. 
No 

1 Hair loss 

2 Joint pain 

3 Photosensitivity

4 Raynaud's phenomenon

5 Oral ulcer 

6 Proximal muscle weakness

7 Abortions 

8 Dysphagia 

9 Fever 

10 Dyspnoea 

11 Native medicine 

12 Facial puffiness

13 Loss of weight

14 Pedal oedema

15 Neuropsychiatric symptoms

Distribution of cases according to onset of illness 

5: Percentage distribution of symptoms of CTD subjects:

Symptoms 
Frequency

Photosensitivity 

Raynaud's phenomenon 

Proximal muscle weakness 

 

Native medicine intake 

Facial puffiness 

Loss of weight 

Pedal oedema 

Neuropsychiatric symptoms 

Sudden

65%

Insidious

35%
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5: Percentage distribution of symptoms of CTD subjects: 

CTD subjects 
n=20 

Frequency % 
18 90.0 

14 70.0 

13 65.0 

10 50.0 

10 50.0 

9 45.0 

6 30.0 

5 25.0 

4 20.0 

4 20.0 

4 20.0 

4 20.0 

3 15.0 

2 10.0 

1 5.0 



 

 In the above table

symptoms which were prevailing 50 or more than 50 percentages were 

Photosensitivity (65), 

pain (70) and Oral ulcer

Chart -6 : Distrib ution of symptoms 
 

 
Table-6: Percentage distribution of Cutaneous morphology and 

distribution of lesions in CTD subjects:

Sl. 
No 

Cutaneous morphology and distribution of 

1 Diffuse hair loss

2 Palatal erosions

3 Palmar erythema

4 Malar rash 

5 Sclerodactyly
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In the above table-5, the symptoms of the subjects were stated. The 

symptoms which were prevailing 50 or more than 50 percentages were 
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5, the symptoms of the subjects were stated. The 

symptoms which were prevailing 50 or more than 50 percentages were 

Hair loss (90), Joint 

 

6: Percentage distribution of Cutaneous morphology and 

CTD subjects 
n=20 

Frequency % 
15 75.0 

11 55.0 

9 45.0 

7 35.0 

7 35.0 
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6 Finger tip scars 7 35.0 

7 Hidebound skin 6 30.0 

8 Necrotic lesions 5 25.0 

9 Vasculitic acral ulcers 5 25.0 

10 Discoid lupus plaques  5 25.0 

11 Specific Nail changes 4 20.0 

12 Salt & pepper pigmentation 4 20.0 

13 Telangiectasia 4 20.0 

14 Postinflammatory pigmentation 2 10.0 

15 Heliotrope rash 2 10.0 

16 Leg ulcers 2 10.0 

17 Psoriasiform changes 1 5.0 

18 Flaccid vesicles and bullae 1 5.0 

19 Atrophic scars 1 5.0 

20 Rippled pigmentation 1 5.0 

 
 The clinical findings of the CTD subjects were furnished in the 

above table-6. The major clinical findings i.e above 50% was Palatal 

erosions (55%) and Diffuse hair loss (75%)  

Table-7: Percentage distribution of Investigations of CTD subjects: 

Sl. 

No 
Investigations 

CTD subjects 

n=20 

Frequency % 

1 Anaemia 16 80.0 

2 Elevated ESR 15 75% 

3 USG showing hepatomegaly 5 25.0 

4 Proteinuria 2 10.0 



 

5 Lupus nephritis in 

6 Cardiac abnormality

7 Interstitial lung disease in CT chest

8 Barium swallow changes

9 Elevated muscle enzymes

10 Angiogram showing artery occlusion

11 PFT restriction

12 Pancytopenia

13 RBBB in ECG

14 EEG changes

15 APLA antibody

 
 The table-7 states the investigations of study subjects. The major 

investigation findings were Anaemia in 16 patients (80%) and elevated 

ESR in 15 patients (75%). 

Chart -7 : Distribution of Laboratory Parameters 
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Table-8: Percentage distribution of ANA patterns of CTD subjects: 

Sl. 

No 
ANA Pattern 

CTD subjects 

n=20 

χ
2 df Significance 

Frequency % 

3.500 4 P>0.05 

1 Homogenous  4 20.0 

2 Membranous  6 30.0 

3 
Fine 

speckled 
1 5.0 

4 
Coarse 

speckled 
4 20.0 

5 Nucleolar 5 25.0 

 

  The ANA titre type was stated in the above table-8. There was no 

significant difference between the types of titre (P>0.05). 

Table-9: Distribution of ANA patterns among CTD patients 

S.No ANA Pattern SLE Scleroderma MCTD/ 
Overlap 

DM 

M F M F M F M F 

1 Homogenous 0 2 0 1 0 1 0 0 

2 Membranous 0 4 0 1 0 0 0 1 

3 Fine speckled 0 0 0 1 0 0 0 0 

4 Coarse speckled 1 3 0 0 0 0 0 0 

5 Nucleolar 0 1 0 3 1 0 0 0 
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Table-10: Clinical diagnosis of CTD Subjects: 

Sl. 
No 

Diagnosis 
CTD subjects n=20 χ

2 df Significance 

Frequency % 

12.400 3 P<0.01 

1 SLE 11 55.0 

2 
Systemic 

Sclerosis 
6 30.0 

3 Dermatomyositis 1 5.0 

4 
MCTD/Overlap 

syndrome 
2 10.0 

Total 20 100.0 

 
The clinical diagnosis of CTD subjects were shown in the e table-

10.The SLE 55.0% was statistically significantly differed with other 

diagnosis (P<0.01). 

Table -11 : Classification of SLE and Systemic sclerosis  

Disease  Classification Male  Female 

SLE  Acute LE 1 3 

Acute exacerbation 

of chronic LE 

0 7 

Systemic 

sclerosis 

Diffuse cutaneous  0 5 

Limited cutaneous 0 1 

 
The above table shows the subset classification of SLE and Systemic 

sclerosis. 

 

 

 



 

Chart-8 : Distribution of Clinical Diagnosis 

 
 
Table-11: ANA profile between at admission and after six months:

Code 
No 

ANA Profile

0 No ANA

1 Anti dsdna

2 Anti nrnp/Sm

3 Anti Sm

4 Anti SSA

5 Anti SSB

6 Anti nucleosome

7 Anti ribpprotein

8 Anti histone

9 Anti U1RNP

10 Anti Pm

Systemic Sclerosis

Dermatomyositis
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10%

8 : Distribution of Clinical Diagnosis  

11: ANA profile between at admission and after six months:

ANA Profile 

At 
admission 
n=20 

After Six 
Months n=20

No % No 

No ANA 1 5.0 1 

Anti dsdna 10 50.0 10 

Anti nrnp/Sm 6 30.0 6 

Anti Sm 3 15.0 3 

Anti SSA 11 55.0 11 

Anti SSB 2 10.0 2 

Anti nucleosome 7 35.0 13 

Anti ribpprotein 5 25.0 5 

Anti histone 4 20.0 5 

Anti U1RNP 0 0.0 0 

Anti Pm-Scl 1 5.0 1 

SLE

55%

Systemic Sclerosis

30%

Dermatomyositis
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11: ANA profile between at admission and after six months: 

After Six 
Months n=20 

% 

5.0 

50.0 

30.0 

15.0 

55.0 

10.0 

65.0 

25.0 

25.0 

0.0 

5.0 

SLE

55%



 

11 Anti Sc l

12 Anti centromere

13 Anti PCNA

14 Anti Ro 52

 
The above table

the admission and 6 months after treatment. Except Anti nucleosome all 

other profiles did not differed. The number of Anti 

at the admission was only 7 (35%) and after treatment of 6 months 

number of persons increased to 13(65%). The change in ANA profile was 

analysed and interpreted as follows.

Chart-9 : Distribution of Antinuclear Antibodies 
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The above table-11 explains the change in ANA profile between at 

the admission and 6 months after treatment. Except Anti nucleosome all 

other profiles did not differed. The number of Anti nucleosome subjects 

at the admission was only 7 (35%) and after treatment of 6 months 

number of persons increased to 13(65%). The change in ANA profile was 

analysed and interpreted as follows. 
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Table-12: comparison of Anti nucleosome at admission and at 6 

months of treatment: 

Anti nucleosome 
After 6 months Significance 

Present Absent Total 

P<0.05 At admission 

Present 7 0 7 

Absent 6 7 13 

Total 13 7 20 

 
 The table-12 states the treatment of CTD subjects. Only 7 subjects 

had the Antinucleosome and the other 13 subjects did not have 

Antinucleosome antibodies. After 6 months of follow up, another 6 had 

Antinucleosome antibodies. The change in ANA profile with respect to 

Antinucleosome antibody was statistically significant (P<0.05). Hence 

there is significant change in ANA profile after 6 months with respect to 

antinucleosome antibody. 
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Table-13: Summary of Autoimmune CTD Cases  

Patient Presenting complaints, 
Major symptoms 

Cutaneous 
Lesions 

Systemic inv-
Clinical/Investigator

y 

Diagnosis ANA Profile 
At Admission 

Treatment duratn and  
Disease improvement 

ANA Profile After 6 
Months 

Patient 1 
47/f 

Insidious onset 

Red skin lesions – 4m 
Dyspnoea- 2m 

Discoid lupus plaques, Leg 
ulcer 

Haematological - 
anaemia 

Acute exacerbation of LE dsDNA, nucleosome +++ 
nRNP/Sm,SSA, PCNA  + 

With sys. steroids, HCQS 
Anaemia - 3m 

Skin – 2m 

No change 

Patient 2 
26/f 

Insidious onset 

Recurrent oral ulcers – 3y 
Dyspnoea - 2m 

oral ulcers, vasculitic acral 
ulcers 

CVS - RBBB 
Haematological - 

anaemia 

Acute exacerbation of LE nRNP/Sm, SSA, Sm +++ 
dsDNA  ++ 

With sys. steroids, HCQS 
CVS – 2m, skin- 1m, 

anaemia – 2m 

New Change 
(nucleosome ++) 

Patient 3 
52/f 

Insidious onset 

Red skin lesions, lip lesions – 
15y 

Dyspnoea - 6m 

Discoid lupus plaques, 
mucosal ulcers 

 

Abdomen –
hepatomegaly 

Haematological - 
anaemia 

Acute exacerbation of LE SSA, Scl70  + With sys. steroids, HCQS 
P/A- 2m, skin- 1m, 

anaemia- 2m 

New change 
(nucleosome +) 

Patient 4 
35/f 

Sudden onset 

Red skin lesions – 1m 
Arthritis - 15d 

Necrotic papules & plaques, 
Oral ulcers 

CVS – LVH 
Haematological - 

anaemia 

Acute exacerbation of LE SSA, nucleosome +++ 
dsDNA, histone  ++ 

With sys. steroids, HCQS 
CVS- 2m, skin – 2m, 

anaemia- 2m 

No change except 
dsDNA + 

Patient 5 
19/f 

Sudden onset 

Fluid filled skin lesions- 21d 
pedal edema - 15d 

Tense vesicles, bullae Lupus nephritis 
Hematological - 

anaemia 

Acute LE- bullous variant SSA, SSB, Ro52,RibPP +++ 
PCNA  + 

With sys. Steroids, CYP 
Skin- 15d, LN- 3m, 

anaemia – 2m 

New Change 
(nucleosome ++) 

Patient 6 
30/f 

Sudden onset 

Red skin lesions- 8m 
Pedal edema - 2m 

Discoid lupus plaques, Oral 
ulcers 

Abdomen –
hepatomegaly 

Haematological - 
anaemia 

Acute exacerbation of LE Nucleosome, histone, SSA+++ 
dsDNA  ++ 

With sys. Steroids, CYP 
Skin- 2m, anaemia – 2m 

 

No change 
Except dsDNA + 

Patient 7 
17/f 

Sudden onset 
 

Red skin lesions – 20d 
Altered consciousness - 15d 

Necrotic papules & plaques, 
vasculitic ulcers 

 

CNS – EEG changes 
Haematological - 

pancytopenia 

Acute LE SSA, RibPP +++ 
nRNP/Sm, Sm, nucleosome ++ 

dsDNA  + 

With sys. Steroids,  CYP 
Skin- 1m, CNS- 15d, 

pancytopenia- 3m 
 

New Change seen 
(histone ++) 

Patient 8 
17/f 

Sudden onset 
 

Red skin lesions- 1m 
Pedal edema - 15d 

Necrotic papules & plaques, 
oral ulcers 

Abdomen –
hepatomegaly 

Haematological – 
anaemia 

Acute LE RibPP, dsDNA +++ 
Ro 52 ++ 

With sys. steroids, HCQS 
Skin- 20d, anaemia- 2m, 

P/A- 2m 

No change except 
dsDNA ++ 

Patient 9 
31/f sudden 

onset 

Red skin lesions- 4y 
dyspnoea - 15d 

Discoid lupus plaques, oral 
ulcers 

RS – ILD 
Haematological - 

anaemia 

Acute exacerbation  of LE nRNP/Sm, Sm +++ 
SSA  ++ 

With sys. steroids, HCQS 
Skin- 1m, RS- 3m, 

anaemia- 2m 
 

New Change seen 
(nucleosome +) 

Patient 10 
14/m sudden 

onset 

Red painful skin lesions- 2m 
Pedal edema- 15d 

Necrotic papules & plaques, 
vasculitic ulcers 

Lupus nephritis 
Haematological - 

anaemia 

Acute LE SSA +++ 
SSB, dsDNA, nucleosome  ++ 

With Steroids, Cyp 
Skin- 1m, LN- 3m, 

anaemia – 2m 
 

No change 
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Patient 11 
35/f 

Insidious onset 

Red skin lesions- 1y 
Fever- 2m 

Discoid lupus plaques Haematological - 
anaemia 

Acute exacerbation  of LE dsDNA, Sm +++ 
 

With sys. steroids, HCQS 
Skin- 1m, anaemia – 2m 

New Change seen 
(nucleosome ++) 

Patient 12 
19/f sudden 

onset 

Thickening of skin- 3m 
Dysphagia- 2m 

Hidebound skin, 
sclerodactyly 

Haematological - 
anaemia 

Systemic sclerosis - diffuse SSA, Scl 70 +++ With sys. steroids, mtx, 
vasodilators 

Skin- 2m, anaemia- 1m 
 

No change 

Patient Presenting complaints, 
Major symptoms 

Cutaneous 
Lesions 

Systemic inv-
Clinical/Investigatory 

Diagnosis ANA Profile 
At Admission 

Treatment duratn and  
Disease improvement 

ANA Profile After 6 
Months 

Patient 13 
29/f insidious 

onset 

Thickening of skin- 4m 
Dysphagia- 2m 

Hidebound skin, 
sclerodactyly, Gangrenous 

ulcer fingertip 

Left ulnar artery 
occlusion 

Systemic sclerosis - diffuse Nucleosome  ++ With sys. steroids, 
colchicine, VDs 

Skin- 2m, gangrene- 3m 

No change 

Patient 14 
29/f 

Sudden onset 

Thickening of skin- 2y 
Dysphagia,dyspnoea - 3m 

Hidebound skin, 
sclerodactyly 

RS – ILD 
Haematological - 

anaemia 

Systemic sclerosis - diffuse Scl 70 +++ With sys. steroids, mtx, 
vasodilators 

Skin- 2m, RS- 4m, 
anaemia – 2m 

 

No change 

Patient 15 
44/f 

Insidious onset 

Thickening of skin- 4y 
Dysphagia, pedal edema- 4m 

Hidebound skin, 
sclerodactyly 

Abdomen –
hepatomegaly 

Haematological - 
anaemia 

Systemic sclerosis - diffuse dsDNA,nRNP/Sm +++ 
SSA, RibPP ++ 
Sm, PCNA + 

With sys. steroids, VDs 
Skin- 2m, P/A- 3m, 

anaemia- 1m 
 

No change except 
SSA +++ 

Patient 16 25/f 
Sudden onset 

Thickening of skin- 1y 
Dysphagia- 6m 

Hidebound skin, 
sclerodactyly 

GIT - Upper 
oesophageal 
constriction 

Haematological - 
anaemia 

Systemic sclerosis - limited Scl 70 ++ With sys. steroids, 
colchicine, VDs 

Skin- 2m, GIT – 1m, 
anaemia – 1m 

No change 

Patient 17 
50/f 

Sudden onset 
 

Thickening of skin – 8m 
Dysphagia- 4m 

Hidebound skin, 
sclerodactyly 

Haematological - 
anaemia 

 

Systemic sclerosis - diffuse Negative With sys. steroids, 
vasodilators 

Skin- 1m, anaemia- 1m 
 

No change 

Patient 18 
17/f 

Sudden onset 

difficulty in sitting & 
standing- 2m 

red skin lesions- 2m 

Atrophic scars, 
telangiectasia, heliotrope rash 

Abdomen- fatty liver 
Increased muscle 

enzymes 

Dermatomyositis SSA  +++ With sys. steroids, mtx 
Skin- 1m, muscle -3m 

New change seen 
(nucleosome +) 

Patient 19 
17/f 

Sudden onset 

Dysphagia, difficulty in 
sitting & standing, red skin 

lesions - 15d 

Necrotic plaques over 
exposed areas- 15d 
Sclerodactyly- 1m, 

Haematological - 
anaemia 

 

MCTD in evolution dsDNA, nucleosome ++ 
histone + 

With sys. steroids, 
Azathioprine 

Skin-1m, anaemia- 1m 
 

No change 

Patient 20 
13/m 

Insidious onset 

Difficulty in standing- 1y 
Scaly skin lesions- 3y 

Psoriasiform lesions hands - 
3y 

Sclerodactyly, gottron 
papules- 1y 

Mildly Increased 
muscle enzymes 

Overlap syndrome – Dm/Scl Pm/Scl ++ With topical & sys. 
Steroids 

Skin – 3m, muscle- 2m 

No change 
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DISCUSSION 

In our study, the incidence of CTD was found out to be 0.12%. 

This finding was lesser than the incidence of CTD in the study by 

Sandeep Kodali et al which showed 0.33%. Patients in our study were 

grouped into five groups: Systemic lupus erythematosus (55%, n= 11); 

Systemic sclerosis (30%, n=6); MCTD (5%, n=1); overlap syndrome 

(5%, n=1); Dermatomyositis (5%, n=1). This result is similar to Vinma 

Shetty et al study in which distribution of SLE, Systemic sclerosis and 

Dermatomyositis were 50%, 37.5% and 4.17% respectively. 

Age and sex incidence:   

In our study, out of 20 patients, the male to female ratio was 1:9. 

This is much higher than that of the observation (1:3) made by Vinma 

Shetty et al, considering the total number of female patients. Incidence of 

CTD was found to be highest in the age groups of 10-19 years (40%) and 

20-39 years (40%). The age of the youngest and oldest patient in our 

study was 13 and 52 years respectively. The mean age observed in the 

study was 28.3±12.3 years. The mean age of males was 13.5 years and 

females were 29.9±11.8 years. Our result is closely related to the 

observation made by Sandeep Kodali et al, where majority of the patients 

were within the age group of 21 – 40 years and consistent with reports of 

standard literature. 
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Incidence in relation to occupation: 

According to our study, CTD was found to be highest in student 

group (45%) followed by Housewife group (35%). The duration of illness 

is much shorter in student group than in other groups. This is because, 

awareness and knowledge of students in this computerized era make them 

more concerned about their health and attending OPD much earlier than 

labourers and housewives.  

Symptomatology: 

According to our study, red skin lesions over exposed areas (45%) 

was the presenting complaint of most of the patients followed by 

thickening of skin over face and extremities (30%) with most of the 

patients giving history of sudden onset of illness (65%). The most 

common presenting complaint among SLE and scleroderma patients was 

red skin lesions over exposed areas (81.8%) and thickening of skin 

(100%) respectively. So far, no studies have been done regarding the 

patient’s occupation and presenting complaint related to CTDs. Our study 

observed diffuse hair loss as the commonest symptom (90%) followed by 

joint pain (70%) and photosensitivity (65%). This result is consistent with 

observation done by Almeida et al, in which hair loss is the most frequent 

symptom in 46.6% followed by cutaneous lesions in 42.4% and dyspnoea 

in 39.8% patients. In our study which was done exclusively in 

Dermatology department, cutaneous lesions were seen in all the patients 
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(100%) and fever was unusually low in our study which was in contrast 

to standard literature reports. 

Clinical patterns of skin lesions: 

The most common clinical finding among all CTD patients was 

diffuse hair loss (75%) followed by palatal erosions (55%) observed in 

our study. In SLE patients, malar rash was the commonest cutaneous 

feature (81.8%) which is consistent with Yadav Vijay et al and Sandeep 

Kodali et al study and it is followed by necrotic papules and plaques 

(45.5%) and discoid plaques (45.5%). In systemic sclerosis, the 

commonest cutaneous features observed were hidebound skin (100%) and 

Raynaud’s phenomenon (83.3%) which is similar to the observation made 

by Vandana Pradhan et al. Cutaneous features of multiple CTDs in a 

single patient were noted in 2 patients (10%). Our study had two cases of 

Lupus nephritis (18.2%) which is lesser than the observation made by 

Yadav Vijay et al (43.7%). According to our study, the commonest 

laboratory parameter encountered was anaemia (80%) followed by 

elevated ESR (75%). This finding is similar to the study done by Yadav 

Vijay et al. Systemic finding commonly observed was hepatomegaly in 5 

cases, ILD in 2 cases and Lupus Nephritis in 2 cases of which majority (7 

out of 9) were SLE cases. 
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Clinicodiagnostic correlation of ANA pattern using IIF: 

In our study, ANA by IIF method using substrate Hep2 cells 

showed 100% positivity. This finding is similar to the observation done 

by Yadav Vijay et al study. The commonest ANA pattern observed was 

membranous staining pattern (30%) followed by nucleolar pattern (25%). 

In SLE, membranous pattern (36%) and coarse speckled nuclear pattern 

(36%) were the common patterns observed in our study correlating with 

study done by Zafer Mengeloglu et al where coarse speckled nuclear 

pattern (20%) was commonly encountered in SLE followed by 

homogenous pattern (16.7%). In Systemic sclerosis, nucleolar pattern 

(50%) was the commonest pattern observed in our study which is in 

contrast with observation made by Vandana Pradhan et al, where 

speckled nuclear pattern was common. 

Clinicodiagnostic correlation of various autoantibodies: 

In SLE cases of our study, all the eleven cases showed positivity in 

ANA profile by western blot method of which acute LE and exacerbation 

of chronic LE cases were 4 and 7 respectively. The common 

autoantibodies observed at the time of admission were antiSSA in 9 cases 

followed by antidsDNA in 8 cases and antinucleosome in 5 cases. This is 

in contrast to the observation made by Kosaraju et al in which antidsDNA 

was the common autoantibody in 89.36% among SLE patients, whereas 

antiSSA was seen in 36% cases and antinucleosome was very rare. 
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Among 5 patients with Discoid plaques, four showed antiSSA and three 

showed antidsDNA positivity. Among 4 acute LE cases, all the four 

showed antidsDNA and three showed antiSSA. This result is consistent 

with studies done by Aviles Izquierdo et al and Kosaraju et al. 

AntiRibosomal P protein positivity was seen in 3 acute LE cases, out of 

which one showed neuropsychiatric manifestations (33.33%) which is 

consistent with the result made by Nageen Hussain et al study. Among 2 

Lupus nephritis (LN) patients of our study, one was Bullous variant of 

LE. Both LN patients showed strong positivity for antiSSA and antiSSB 

which is a new finding in our study. Only one LN case showed 

antidsDNA positivity which is lesser than the reports of standard 

literature where LN was associated with strong positivity of antidsDNA.  

AntiPCNA positivity was seen in two SLE cases (18.9%). In Cozzani et 

al study and standard literature, positive antiPCNA was noted in 5-10% 

which is lesser than our observation. In all our SLE cases, APLA was 

absent.  

In Systemic sclerosis, ANA profile positivity was seen in 5 cases. 

Among 5 cases, diffuse and limited SSc cases were 3 and 1 respectively. 

The common autoantibodies observed at the time of admission were 

antiScl70 in 3 cases and antiSSA in 2 cases. This result was closely 

related to the observation made by Vandana Pradhan et al in which 

antiScl70 positivity was seen in 61.25% of the cases. One case of diffuse 
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SSc showed antinucleosome positivity only and another case showed 

positivity of multiple autoantibodies (antidsDNA, nRNP/Sm, Sm, SSA, 

Rib P protein, PCNA) which are commonly seen in SLE and overlap 

syndrome. 

In one case of DM/Scl overlap (9.1%), antiPm-Scl showed 

positivity which is much higher than the observation of 17.6% positivity 

in scleromyositis overlap made by Katharina Hanke et al. In one case of 

MCTD (with features of SLE, Scleroderma and Dermatomyositis), 

antidsDNA, antinucleosome and antihistone antibody were positive 

where as U1-RNP antibody is negative and this observation is totally in 

contrast with 100% positivity in reports of standard literature. In one case 

of DM, antiSSA antibody was found out to be positive and myositis 

specific antibodies were absent. 

Relevance of ANA profile in disease activity and prognosis: 

In our study, all CTD cases (100%) showed good improvement 

symptomatically and clinically in response to treatment within two 

months irrespective of their ANA profile. In repeat ANA profile after 6 

months of initial testing, only minor changes occurred. New 

antinucleosome antibody positivity was observed in 5 SLE cases and in 

one case of DM. New antihistone antibody positivity was seen in one 

case of SLE. In three cases of SLE (27.3%), strong positivity of 

antidsDNA (+++) was reduced to weak positivity (++) which showed the 
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decrease in severity of the disease. This observation is consistent with the 

study by K Narayanan et al in which antidsDNA values reduced in 6 

months of remission.  

In repeat ANA profile, antinucleosome antibody positivity 

increased to 13 cases (65%) from 7 cases (35%) and the change in ANA 

profile with respect to antinucleosome antibody was statistically 

significant (P<0.05). The studies done by Vandana Pradhan et al and S 

Suleiman et al found out that antinucleosome antibody was the most 

specific and useful additional marker of disease activity in SLE and other 

CTDs when tested in active disease. But the reason for the appearance of 

new positivity after 6 months in remission period is not clearly known 

due to lack of information in standard literature. Those patients with new 

positivity should be followed up regularly to monitor disease activity and 

systemic involvement. In our study, in repeat ANA profile after six 

months, the commonest autoantibody observed was antinucleosome 

antibody which was positive in 13 cases (65%) of which 10 were SLE 

cases. AntiSSA antibody was observed in 12 cases (60%) of which 9 

were SLE and antidsDNA in 10 cases (50%) of which 8 were SLE. 
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SUMMARY 

The inferences derived from this cross-sectional study done on 

autoimmune connective tissue disease patients attending Dermatology 

department are as follows: 

� The incidence of CTD among the total new patients who attended 

our OPD during the study period was found to be 0.12%. 

� The most common age group affected was 10 to 39 years with a 

mean of 28.3 years. There was a female preponderance in the study 

with a male: female ratio of 1:9. Based on occupation, CTD was 

found to be highest in student group followed by housewives. 

� The most common CTD in our study was SLE followed by 

Systemic sclerosis and then by MCTD and Dermatomyositis. 

� The presenting complaint of most of the patients was erythematous 

skin lesions over the exposed areas. Sudden onset of illness was 

seen in 2/3rd cases and diffuse hair loss was the commonest 

symptom followed by photosensitivity and joint pain. Fever was 

present only 20% of cases. 

� The common clinical finding observed in SLE was malar rash 

(63.6%) followed by necrotic papules and plaques (54.5%) and 

discoid lupus plaques (36.4%). The common cutaneous finding in 
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SSc was hidebound skin and sclerodactyly (100%). In SSc, five 

were diffuse cutaneous and 1 was limited cutaneous type. 

�  Systemic involvement commonly observed was hepatomegaly in 

5, ILD in 2 and Lupus nephritis (LN) in 2 out of 20 cases. Of these 

9 cases, majority were SLE cases (77.8%). 

� The commonest basic laboratory abnormality encountered was 

anemia followed by very high ESR. Histological findings were 

correlated clinically almost in all cases.   

� All patients were positive for ANA by IIF method in (1:80) titre. 

The commonest ANA pattern observed was membranous pattern 

and coarse speckled nuclear pattern in SLE. Nucleolar pattern was 

common in systemic sclerosis patients. 

� In ANA profile at admission, antiSSA was the commonest 

antibody noted in 11 cases followed by antidsDNA in 10 cases. 

� In SLE cases, all cases showed positivity in ANA profile at the 

time of admission (100%). AntiSSA (81.8%) and AntidsDNA 

(72.7%) were the common autoantibodies observed. 

� AntidsDNA antibody was positive in all 4 acute LE cases and 

3positive cases had hepatomegaly. AntiSSA antibody was positive 

in all 5 discoid lupus cases and 2 cases of LN. AntiSSB antibody 

was positive only in LN cases. Antinucleosome antibody positivity 

increased from initial 5 to 10 cases in repeat ANA profile after 6 
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months which includes all 5 discoid LE and 3 acute LE cases. 

AntiRibP protein was positive in 3 acute LE cases of which one 

had CNS manifestations.  

�  All acute LE cases showed antidsDNA positivity and all discoid 

LE cases showed antiSSA positivity. All acute LE cases showed 

strong positivity of ≥ 3 substrate specific antibodies. Strong 

positivity of AntiSSA and SSB was observed in both cases of lupus 

nephritis. 

� In systemic sclerosis, 83% cases showed positivity in ANA profile. 

AntiScl70 was positive in 2 cases of diffuse cutaneous type in 

which one had interstitial lung disease and in one limited type 

which had upper oesophageal constriction. AntiScl70 positivity in 

diffuse cutaneous type (40%) and associated ILD (33.3%) correlate 

well with standard literature. One case of diffuse cutaneous type 

showed only antinucleosome positivity which had left ulnar artery 

occlusion. 

� In one case of Dm/Scl overlap, antiPm-Scl positivity was seen and 

it correlated clinically. In one case of DM, only antiSSA was 

positive and had fatty liver. In one MCTD case, antidsDNA, 

nucleosome and histone were positive and the profile correlated 

clinically. 
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� Overall, antinucleosome antibody was seen in 65% followed by 

antiSSA in 55%, antidsDNA in 50%, antiSm in 25%, antihistone in 

20%, antiScl70, antiRibP protein and antiPCNA in 15% of CTD 

cases. ANA profile correlated clinically in 17 cases. All CTD cases 

showed good improvement in response to treatment both 

symptomatically and clinically within 1 to 3 months irrespective of 

their ANA profile. 

� In repeat ANA profile after six months, strong positivity of 

antidsDNA was reduced to weak positivity in 3 SLE cases which 

reflected the decrease in disease severity and correlated clinically. 

Antinucleosome positivity increased from 7 to 13 cases (65%). But 

the reason for new positivity in remission period is not clearly 

known. Antinucleosome antibody is an evolving antibody and its 

relevance as disease activity marker is a contentious issue.  
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CONCLUSION 

Autoimmune connective tissue diseases are rare group of diseases 

with significant impact on patient’s quality of life and socioeconomic 

aspects. Antinuclear antibody testing is the gold standard diagnostic tool 

in CTDs. But its role as disease activity and prognostic marker is less 

understood. This study has ventured to analyze the correlation of ANA 

profile with disease activity and prognosis. To conclude, in our study, 

SLE was the commonest CTD encountered. AntiSSA was the commonest 

autoantibody in SLE patients (81.8%) which is against standard literature 

reports. All acute LE cases showed antidsDNA positivity and all discoid 

LE cases showed antiSSA positivity. Strong positivity of AntiSSA and 

SSB was observed in both cases of lupus nephritis. Antinucleosome 

positivity increased from 50% to almost 100% in SLE patients in repeat 

ANA profile after 6 months and the reason for new positivity in patients 

who were clinically in remission is not clearly known. Though it carries a 

diagnostic value, these patients with new positivity need to be followed 

up regularly to monitor disease activity. This study has come out with 

many new observations which lead the way for further studies in future 

with large sample size.  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 



 

BIBLIOGRAPHY 

(1) Kavanaugh A, Tomar R, Reveilk J, Solomon DH, Homburger HA. 

Guidelines for clinical use of the antinuclear antibody test and tests for 

specific autoantibodies to nuclear antigens. Arch Pathol Lab Med 

2000; 124: 71-81. 

(2) Solomon DH, Kavanaugh AJ, Schur PH, and the American College of 

Rheumatology Ad Hoc Committee on Immunologic Testing 

Guidelines. Evidence-based guidelines for the use of immunologic 

tests: antinuclear antibody testing. Arthritis Rheum. 2002; 47:434.  

(3) Dana E. Habash – Bseiso et al. Serologic testing in connective tissue 

diseases. Clin Med Res Aug 2005; 3(3): 190-3. 

(4) Harvey AM, Shulman LE, Tumulty PA et al. Systemic lupus 

erythematosus: review of the literature and clinical analysis of 138 

cases. Medicine 1954; 33:291–437. 

(5) Aviles Izquierdo et al. Epidemiological Characteristics of Patients 

With Cutaneous Lupus Erythematosus. Actas Dermosifiliogr. 2014; 

105:69-73. 

(6) Silman A, Jannini S, Symmons D et al. An epidemiological study of 

scleroderma in the West Midlands. Br J Rheumatol 1988; 27: 286–90. 

(7) Kurland LT, Hauser WA, Ferguson RH et al. Epidemiologic features 

of diffuse connective tissue disorders in Rochester, Minn., 1951 



 

through 1967, with special reference to systemic lupus erythematosus. 

Mayo Clin Proc 1969; 44: 649–63. 

(8) Fox RI. Sjogren’s syndrome. Lancet 2005; 366: 321–31. 

(9) Venables PJ. Mixed connective tissue disease. Lupus 2006; 15: 132–7. 

(10) Millard LG, Rowell NR, Rajah SM. Histocompatibility antigens in 

discoid and systemic lupus erythematosus. Br J Dermatol 1977; 

96:139. 

(11) Goodfield MJD, Jones SI, Vaele DJ. The Connective Tissue 

Diseases. In: Burns T, Breathnach S, Cox N, Griffiths C, editors. 

Rook’s Textbook of Dermatology. 7th ed. Blackwell Publishing 

Company; 2004.p. 56.1-56.129. 

(12) Klemperer P. The concept of collagen diseases. Am J Pathol 1950; 

26: 505–19. 

(13) Fowler JF, Callen JP, Stelzer FT et al. Human histocompatibility 

antigen associations in patients with chronic cutaneous lupus 

erythematosus. J Am Acad Dermatol 1985; 12:73–7. 

(14) Dall’Era M, Wofsy D. Lupus clinical trials – an interim analysis. 

Nat Rev Rheumatol. 2009; 5:348. 

(15) Tsao BP. Update on human systemic lupus erythematosus genetics. 

Curr Opin Rheumatol. 2004; 16:513. 

 



 

(16) Bijl M, Kallenberg CG. Ultraviolet light and cutaneous lupus. 

Lupus 2006; 15:724–7. 

(17) Rowell NR, Swanson Beck J. The diagnostic value of an 

antinuclear antibody test in clinical dermatology. Arch Dermatol 

1967; 96: 290–5. 

(18) Larson DL. Systemic Lupus Erythematosus. London: Churchill, 

1961. 

(19) Krieg T, Meurer M. Systemic scleroderma. J Am Acad Dermatol 

1988; 18: 457–81. 

(20) Jayson MIV. Systemic sclerosis: a microvascular disorder? J R Soc 

Med 1983; 76: 635–42. 

(21) Varga J. Systemic sclerosis: an update. Bull NYU Hosp Jt Dis 

2008; 66: 198–202. 

(22)  Abeles AM, Abeles M. The clinical utility of positive Antinuclear 

antibody test result. Am J Med 2013; 342-348. 

(23) LeRoy EC. Scleroderma (systemic sclerosis). In: Kelley WN, 

Harris ED, Ruddy S et al., eds. Textbook of Rheumatology. London: 

Saunders, 1981: 1221–8. 

(24) Rowell NR. Systemic sclerosis. J R Coll Phys Lond 1985; 19: 23–

30. 

 



 

(25) Lyon MG, Bloch DA, Hollak B et al. Predisposing factors in 

polymyositis– dermatomyositis: results of a nationwide survey. J 

Rheumatol 1989; 16: 1218–24. 

(26) Cervera R, Ramirez G, Fernandez-Sola J et al. Antibodies to 

endothelial cells in dermatomyositis: association with interstitial lung 

disease. BMJ 1991; 302: 880–1. 

(27) Block KJ, Buchanan WW, Wohl MJ et al. Sjögren’s syndrome. 

Medicine 1965; 44:187–231. 

(28) Minoru Satoh et al. Clinical interpretation of antinuclear antibody 

tests in systemic rheumatic diseases. Mod Rheumatol 2009; 19(3): 

219-28. 

(29) Alarcón-Segoviá D, Cardiel MH. Comparison between three 

diagnostic criteria for mixed connective tissue disease: study of 593 

patients. J Rheumatol 1989; 16: 328–56. 

(30) Slater CA, Davis RB, Shmerling RH. Antinuclear antibody testing. 

A study of clinical utility. Arch Intern Med 1996; 156: 1421 – 25. 

(31) Walling HW, Sontheimer RD. Cutaneous lupus erythematosus: 

issues in diagnosis and treatment. Am J Clin Dermatol. 2009; 10:365. 

(32) Grigor R, Edmonds J, Lewkonia R et al. Systemic lupus 

erythematosus: a prospective analysis. Ann Rheum Dis 1978; 37: 121–

8. 

 



 

(33) Lee P, Urowitz MB, Bookman AAM et al. Systemic lupus 

erythematosus: a review of 110 cases with references to nephritis, the 

nervous system, infections, aseptic necrosis and prognosis. QJM 1977; 

46: 1–32. 

(34) Nisengard RJ, Jablonska S, Chorzelski TP et al. Diagnosis of 

systemic lupus erythematosus. Arch Dermatol 1975; 111: 1298–300. 

(35) Mandl MAJ, Watson JI. Nuclear immunofluorescence: a guide to 

treatment in SLE. Lancet 1969; ii: 848. 

(36) Lever WF, Schaumburg-Lever G. Histopathology of the Skin, 6th 

edn. Philadelphia: Lippincott, 1983: 457. 

(37) Vasoo S, Hughes GR. Theory, targets and therapy in systemic 

lupus erythematosus. Lupus 2005; 14: 181–8. 

(38) Karim MY, Pisoni CN, Khamashta MA. Update on 

immunotherapy for systemic lupus erythematosus—what’s hot and 

what’s not! Rheumatology (Oxford) 2009; 14: 332–41. 

(39) Sesso R, Monteiro M, Sato E et al. A controlled trial of pulse 

cyclophosphamide versus pulse methylprednisolone in severe lupus 

nephritis. Lupus 1994; 3: 107–12. 

(40) Ruiz-Irastorza G, Ramos-Casals M, Brito-Zeron P, et al. Clinical 

efficacy and side effects of antimalarials in systemic lupus 

erythematosus. Ann Rheum Dis. 2009. 

 



 

(41) Appel GB, Contreras G, Dooley MA, et al. Mycophenolate mofetil 

versus cyclophosphamide as lupus nephritis induction treatment. J Am 

Soc Nephrol. 2009; 20:1103. 

(42) Eason RJ, Tan PL, Cow PJ. Progressive systemic sclerosis in 

Auckland: a 10-year review with emphasis on prognostic features. 

Aust NZ J Med 1981; 11: 657–62. 

(43) Boin F, Hummers LK. Scleroderma-like fibrosing disorders. 

Rheum Dis Clin North Am. 2008; 34:199. 

(44) Mathai SC, Hassoun PM. Pulmonary arterial hypertension 

associated with systemic sclerosis. Expert Rev Respir Med. 2011; 

5:267.  

(45) Nikpour M, Stevens WM, Herrick AL, Proudman SM. 

Epidemiology of systemic sclerosis. Best Pract Res Clin Rheumatol. 

2010; 24:857.  

(46) Bernstein RM, Steigenwald JC, Tan EM. Association of 

antinuclear and antinucleolar antibodies in progressive systemic 

sclerosis. Clin Exp Immunol 1982; 48: 43–51. 

(47) Tan A, Denton CP, Mikhailidis DP, Seifalian AM. Recent 

advances in the diagnosis and treatment of interstitial lung disease in 

systemic sclerosis (scleroderma): a review. Clin Exp Rheumatol. 

2011; 29:S66.  

 



 

(48) Tashkin DP, Elashoff R, Clements PJ, et al. Scleroderma Lung 

Study Research Group. Cyclophosphamide versus placebo in 

scleroderma lung disease. N Engl J Med. 2006; 354:2655. 

(49) Steen VD. The many faces of scleroderma. Rheum Dis Clin North 

Am. 2008; 34:1. 

(50) Pai BS, Srinivas CR, Sabitha L et al. Efficacy of dexamethasone 

pulse therapy in progressive systemic sclerosis. Int J Dermatol 1995, 

34: 726–8. 

(51) Sjögren H. Zur Kenntnis der Keratoconjunctivitis sicca. Acta 

Ophthalmol 1933; 10 (Suppl. 2): 1–151. 

(52) Vitali C, Bombardieri S, Jonsson R et al. European Study Group on 

Classification Criteria for Sjögren’s Syndrome. Classification criteria 

for Sjögren’s syndrome: a revised version of the European criteria 

proposed by the American-European Consensus Group. Ann Rheum 

Dis 2002; 61: 554–8. 

(53) Kassan SS, Moutsopoulos HM. Clinical manifestations and early 

diagnosis of Sjogren syndrome. Arch Intern Med. 2004; 164:1275. 

(54) Ramos-Casals M, Brito-Zerón P, Font J. Lessons from diseases 

mimicking Sjögren’s syndrome. Clin Rev Allergy Immunol. 2007; 

32:275.  

 



 

(55) Ramos-Casals M, Solans R, Rosas J, et al. GEMESS Study Group. 

Primary Sjögren syndrome in Spain: clinical and immunologic 

expression in 1010 patients. Medicine (Baltimore). 2008; 87:210. 

(56) Fox RI, Chan E, Benton L et al. Treatment of primary Sjögren’s 

syndrome with hydroxychloroquine.  Am J Med 1988; 85: 62–7. 

(57) Ioannidis JP, Vassiliou VA, Moutsopoulos HM. Long-term risk of 

mortality and lymphoproliferative disease and predictive classification 

of primary Sjogren’s syndrome. Arthritis Rheum. 2002; 46:741.  

(58) Ramos-Casals M, Tzioufas AG, Stone JH, Sisó A, Bosch X. 

Treatment of primary Sjögren syndrome: a systematic review. JAMA. 

2010; 304:452.  

(59) Carlisle JW, Good RA. Dermatomyositis in childhood: report of 

studies on several cases and review of the literature. Lancet 1959; 79: 

266–73. 

(60) Degos R, Civatte J, Belaich S et al. The prognosis of adult 

dermatomyositis. Trans St John’s Hosp Dermatol Soc Lond 1971; 57: 

98–104. 

(61) Findlay GH, Whiting DA, Sinson IW. Dermatomyositis in the 

Transvaal and its occurrence in the Bantu. S Afr Med J 1969; 43: 694–

7. 

 

 



 

(62) Choy EH, Isenberg DA. Treatment of dermatomyositis and 

polymyositis. Rheumatology 2002; 41: 7–13. 

(63) Choy EH, Hoogendijk JE, Lecky B, Winer JB. Immunosuppressant 

and immunomodulator treatment for dermatomyositis and 

polymyositis. Cochrane Database of Systematic Reviews (3): 

CD003643, 2005. 

(64) Ramanan AV, Campbell-Webster N, Ota S et al. The effectiveness 

of treating juvenile dermatomyositis with methotrexate and 

aggressively tapered corticosteroids. Arthritis Rheum 2005; 52: 3570–

8. 

(65) Bodoly E, Csiki Z, Ben T et al. Five year follow up of 665 

Hungarian patients with undifferentiated connective tissue disease 

(UCTD). Clin Exp Rheumatol 2003; 21: 313–20. 

(66) Casals SP, Friou GJ, O’Teague PO. Specific nuclear reaction 

pattern of antibody to DNA in lupus erythematosus sera. J Lab Clin 

Med 1963; 62: 625–31. 

(67) Burnham TK. Antinuclear antibodies. Arch Dermatol 1975; 111: 

203–7. 

(68) Thomas C, Robinson JA. The antinuclear antibody test. When is a 

positive result clinically relevant? Postgrad Med 1993; 94(2): 55-66. 

 

 



 

(69) Mongey AB, Hess E V. Antinuclear antibodies and disease 

specificity. Adv Intern Med 1991; 36: 151-69. 

(70) Meroni PL, Schur PH. ANA screening: an old test with new 

recommendations. Ann Rheum Dis. 2010; 69:1420.  

(71) Kavanaugh AF, Solomon DH, and the American College of 

Rheumatology Ad Hoc Committee on Immunologic Testing 

Guidelines. Guidelines for immunologic laboratory testing in the 

rheumatic diseases: anti-DNA antibody tests. Arthritis Rheum. 2002; 

47:546.  

(72) Reveille JD, Solomon DH, and the American College of 

Rheumatology Ad Hoc Committee of Immunologic Testing 

Guidelines. Evidence-based guidelines for the use of immunologic 

tests: anticentromere, Scl-70, and nucleolar antibodies. Arthritis 

Rheum. 2003; 49:399.  

(73) Arbuckle MR, McClain MT, Rubertone MV, et al. Development of 

autoantibodies before the clinical onset of systemic lupus 

erythematosus. N Engl J Med. 2003; 349:1526.  

(74) Birmingham DJ, Rovin BH, Shidham G, et al. Spot urine 

protein/creatinine ratios are unreliable estimates of 24 h proteinuria in 

most systemic lupus erythematosus nephritis flares. Kidney Int.2007; 

72:865.  

 



 

(75) Helmick C, Felson DT, Lawrence R, et al. National Arthritis Data 

Workgroup. Estimates of the prevalence of arthritis and other 

rheumatic conditions in the United States. Part I. Arthritis Rheum. 

2008; 58:15.  

(76) Mittal B, Rennke H, Singh AK. The role of kidney biopsy in the 

management of lupus nephritis. Curr Opin Nephrol Hypertens 2005; 

14:1.  

(77) Lim W, Crowther MA, Eikelboom JW. Management of 

antiphospholipid antibody syndrome: a systematic review. JAMA. 

2006; 295:1050. 

(78) Mammen AL. Dermatomyositis and polymyositis: Clinical 

presentation, autoantibodies, and pathogenesis. Ann N Y Acad Sci. 

2010; 1184:134.  

(79) Gunawardena H, Betteridge ZE, McHugh NJ. Myositis-specific 

autoantibodies: their clinical and pathogenic significance in disease 

expression. Rheumatology (Oxford). 2009; 48:607. 

(80) Sandeep Kodali et al. Clinical study of connective tissue diseases. 

MRIMS Journal of Health Sciences. 2015; 3(2). 

(81) Vinma Shetty et al. A clinical study of skin changes in connective 

tissue diseases. Int J AJ Inst Med Sci. 2012; 147-51. 

 



 

(82) Almeida et al. Epidemiological study on connective tissue diseases 

in Brazil. Trop Doct. 2005; 35(4):206-9. 

(83) Vijay Y, Parveen B. Clinical and immunological profile of 

systemic lupus erythematosus in a pediatric population in North India. 

Egypt Rheumatol Rehabil. 2014; 41:148-51. 

(84) Zafer Mengeloglu et al. Determination of Anti-nuclear Antibody 

Pattern Distribution and Clinical Relationship. Pak J Med Sci. 2014; 

30(2):380-83. 

(85) Vandana Pradhan et al. Clinical and Autoimmune Profile of 

Scleroderma patients from Western India. Int J Rheumatol. 2014; 

2014:983781. 

(86) Kosaraju K, Shenoy S, Suchithra U. A cross-sectional hospital-

based study of autoantibody profile and clinical manifestations of 

systemic lupus erythematosus in south Indian patients. Indian J Med 

Microbiol. 2010; 28:245-7. 

(87) Nageen Hussain et al. Association of ribosomal anti-P antibodies 

with different parameters of lupus. Afr J Biotechnol. 2009; 

7(24):4437-40. 

(88) Gautam K et al. Anti-Nuclear antibodies: Current concepts and 

future direction for diagnosing connective tissue disease.  J Pathol 

Nepal. 2015; Vol (5):766-73. 



 

(89)  Cozzani E et al. Serology of Lupus Erythematosus: Correlation 

between Immunopathological Features and Clinical Aspects. 

Autoimmune Diseases. 2014, Article ID 321359, 13 pages. 

(90) Hanke K et al. Antibodies against PM/Scl-75 and PM/Scl-100 are 

independent markers for different subsets of systemic sclerosis 

patients. Arthritis Res Ther. 2009; 11(1):R22. 

(91) Narayanan K et al. Correlation between Systemic Lupus 

Erythematosus Disease Activity Index, C3, C4 and anti-dsDNA 

Antibodies. Med J Armed Forces India. 2010; 66(2): 102-7 

(92) Pradhan VD et al. Anti-nucleosome antibodies as a disease marker 

in systemic lupus erythematosus and its correlation with disease 

activity and other autoantibodies. Indian J Dermatol Venereol 

Leprol. 2010 Mar-Apr; 76(2):145-9. 

(93) Suleiman S et al. Anti-nucleosome antibodies as a disease activity 

marker in patients with systemic lupus erythematosus. Int J Rheum 

Dis. 2009 Jul; 12(2):100-6. 

(94) Bizzaro N et al. Are anti-nucleosome antibodies a better diagnostic 

marker than anti-dsDNA antibodies for systemic lupus erythematosus? 

A systematic review and a study of metanalysis. Autoimmun 

Rev. 2012 Dec; 12(2):97-106. 

 



 

PROFORMA 

 

Name: 

Age: 

Sex: 

OP / IP No: 

Address: 

Phone: 

Occupation: 

 

 

PRESENTING COMPLAINTS: 

 

 

H/O OF PRESENTING ILLNESS: 

H/O rash on face/exposed parts 

H/O malar rash/ discoid rash 

H/O altered skin lesion 

H/O hardening of skin 

H/O non healing ulcers 

H/O alopecia 

H/O dysphagia 



 

H/O dyspnoea 

H/O chest pain/ palpitations/ hemoptysis 

H/O photosensitivity 

H/O fever/ foci of infections 

H/O joint pains 

H/O decreased urine output/ facial puffiness/ pedal oedema 

H/S/O Raynaud’s phenomenon 

H/S/O proximal muscle weakness 

H/O altered mental status/ seizures/ focal neurological deficits/ headaches 

H/O psychoses/ any psychiatric manifestations 

H/O loss of weight/ appetite 

 

PAST H/O: 

HTN/DM/Atopy/ Bronchial asthma/ Leprosy/ Tuberculosis 

H/O thyroid disorders 

 

PERSONAL H/O: 

Diet  

Smoking 

Alcohol 

Betel nut chewer 

 



 

FAMILY H/O: 

OBSTETRIC H/O: 

TREATMENT H/O: 

GENERAL EXAMINATION:  

Built 

Nourishment 

Consciousness 

Orientation 

Pallor 

Anaemic 

Icteric 

Cyanosis 

Clubbing 

Lymphadenopathy 

Pedal oedema 

VITAL SIGNS: 

Blood pressure 

Pulse rate 

Temperature 

Respiratory rate 

 

 



 

SYSTEMIC EXAMINATION: 

CVS- friction rubs, effusions, murmurs 

RS- wheeze, crepitations 

Abdomen- ascites, hepatosplenomegaly, guarding rigidity 

CNS- focal neurological deficit 

DERMATOLOGICAL EXAMINATION: 

Body: papules, vesicles, papulosquamous eruption on photo exposed 

areas, non healing ulcers, erythematous nodules 

Face: malar rash/ discoid rash 

Sclerodactyly 

Telangiectasia 

Digital pitted scars 

Heliotrope rash/ Gottron’s papules 

Scalp: lupus hair/ alopecia (scarring/ nonscarring) 

Oral mucosa: 

Genital mucosa: 

Palms & Soles: 

Nails: ragged cuticles, round finger pad sign, digital ulcers, telangiectatic 

vessels 

INVESTIGATIONS: 

Complete Hemogram 

Erythrocyte sedimentation rate 



 

Urine Routine, 24 hr urinary protein  

Random Blood Sugar 

Renal function test 

Liver function test 

Peripheral smear study 

HIV-ELISA 

VDRL 

Chest X Ray 

ECG in all leads 

Echocardiogram 

Ultrasound- Abdomen & Pelvis 

Serum Calcium 

C - reactive protein 

Muscle enzymes 

ANA Titre 

ANA Profile 

Skin Biopsy, DIF findings 

Urine c/s 

CT Chest 

UGI Scopy, Barium swallow study 

 

 



 

Name age sex 
marital 
status occupation chief complaints duration 

onset of 
illness 

Photos-
ensitivity raynaud's 

hair 
loss 

joint 
pain 

oral 
ulcers 

proxi 
muscle 
weakness 

neuropsychiatric 
symptoms systemic disturbances abortions 

drug 
intake 

 
low/loa 

asso. 
Medical 
illness 

past 
similar 
episodes 

vellathai 47 F M coolie 

red itchy skin 
lesions over 
face,scalp 4months insidious P P P P P A A  dyspnoea,dysphagia P A A nil A 

chermakani 26 F M housewife 
recurrent oral 
ulcers 3 years insidious P P P P P P A  dyspnoea  A A A nil A 

nagammal 17 F UM student 
difficulty in 
sitting/standing 2months sudden A A P P A P A facial puffiness,redness A A A nil A 

ramalakshmi 52 F M housewife 
lip lesions/skin 
lesions over face 15 years insidious P P P P P A A 

 dyspnoea,facial 
puffiness P A A diabetes A 

sudha 17 F UM student fever/myalgia 2 weeks sudden A A P P A P A dysphagia A A P nil A 

sugirthamani 35 F M housewife 
fluid filled skin 
lesions over face 1 month sudden P A P A P A A fever,facial puffiness A A A nil A 

nagalakshmi 19 F UM student 

fluid filled skin 
lesions over 
neck,arms,legs 3 weeks sudden P A P A P A A fever,pedal edema A 

native 
medicine 
intake A nil A 

sermakani 30 F M housewife 

red skin lesions 
over face,upper 
back 8 months sudden P A P P P P A 

facial puffiness,pedal 
edema A A A nil P 

rajeswari 17 F UM student 

red skin lesions 
over 
face,extremities 3 weeks sudden P A P P P P P 

altered 
consciousness,dysphagia A 

native 
medicine 
intake A nil P 

roshani laida 19 F UM student 

thickening of 
skin over 
face,extremities 3 months sudden A P P P A P A dysphagia A A A nil A 

esakiammal 29 F M coolie 

thickening of 
skin over 
face,extremities 4 months insidious A P P A A A A dysphagia P A A nil A 

sam swartz 13 M UM student 
scaly skin lesions 
over hands,feet 3 years insidious A A A P A P A facial puffiness A A A nil A 

thangamani 29 F M housewife 

thickening of 
skin over 
face,extremities 2 years sudden P P P P A A A 

dysphagia,abdominal 
pain P A A nil A 

gnanasundari 44 F M coolie 

swelling, 
thickening of 
extremities 4 years insidious A P P P A A A dysphagia A A A nil A 

bapila 25 F UM student 

thickening of 
skin over 
face,extremities 1 year sudden P P A A A A A dysphagia A A A nil A 

rukkumani 50 F M housewife 

thickening of 
skin over 
face,extremities 8 months sudden A P P A A A A nil P 

native 
medicine 
intake A nil A 

priya 17 F UM student 

red skin lesions 
over face, oral 
lesions 1 year sudden P A P P P P A 

dyspnoea,abdominal 
pain,pedal edema A 

native 
medicine 
application P nil P 

loga 31 F M coolie 

red skin lesions 
over face,upper 
back 4 years sudden P A P P P A A fever  P A A nil P 

petchimuthu 14 M UM student 

red skin lesions 
over face,upper 
back, extremities 2 months sudden P A P P P P A fever, pedal edema A A P nil A 

maya 35 F M housewife 
red skin lesions, 
hair loss 1 year insidious P P P P A P A nil A A A nil P 

MASTER CHART 



 

Name 

malar/ 
discoid  
rash skin lesions 

Sclerod-
actyly 

pigmentary 
changes 

digital 
pitted 
scars 

heliotrope 
rash, gottrons 
papules 

Telang- 
iectasia oral mucosa genital scalp & hair palms & soles nails 

ANA 
titre 
positivity pattern ANA positive 

vellathai A DLE plaques + over face,neck A A P A A palatal erosions N diffuse hair loss + 
atrophic 
plaques + 

longitudinal 
melanonychia+ 1;80 membranous 

dsDNA, nucleosome, 
nRNP/Sm, SSA, 
PCNA 

chermakani A 
erythematous plaques over forehead, 
forearms & legs A A A A A 

palatal erosions, 
plaques -buccal 
mucosa N lupus hair + N pallor + 1;80 membranous 

dsDNA, nRNP/Sm, 
SSA, Sm 

nagammal A 
erythematous & hyperpigmented 
papules, atrophic scars + over UL,LL A A P P P N N N telangiectasia 

ragged 
cuticles+ 1;80 membranous SSA 

ramalakshmi P DLE plaques + over face,lips,neck A A A A A palatal erosions N diffuse hair loss + N N 1;80 nucleolar SSA, Scl 70 

sudha P 
hyperpigmented patches, crusted 
plaques + legs, thighs A A A A A palatal erosions N diffuse hair loss + 

erythematous 
patches + 
palms pallor + 1;80 homogenous 

dsDNA, nucleosome, 
Histone 

sugirthamani P 
erythematous plaques, erosions- entire 
face,chest, upper back A A A A A 

palatal erosions 
extensive N diffuse hair loss + N N 1;80 membranous 

SSA, nucleosome, 
dsDNA, Histone 

nagalakshmi A 
flaccid vesicles,bullae 
+arms,thighs,back A A A A A 

buccal mucosal 
erosions + N N 

scaling + 
palms pallor + 1;80 homogenous 

SSA, SSB, Rib P 
Protein, PCNA, Ro52 

sermakani P 

DLE plaques+ exposed 
areas,erythematous papules+ 
extremities, edema of hands,feet A A A A A palatal erosions N N N pallor + 1;80 

coarse 
speckled 

nucleosome, Histone, 
dsDNA, SSA 

rajeswari P 
erythematous papules, plaques+ , 
DLE plaques+ face,UL,LL,trunk A A A A 

P -
finger 
tips 

hemorrhagic 
crusting, palatal 
erosions N diffuse hair loss + 

necrotic 
papules + pallor + 1;80 

coarse 
speckled 

SSA, Rib P Protein, 
nRNP/Sm, Sm, 
nucleosome, dsDNA 

roshani laida A hidebound skin +forearms,legs,face P 

salt & pepper 
pigmentary 
changes + P A A N N diffuse hair loss + N 

ragged 
cuticles+ 1;80 

fine 
speckled SSA, Scl70 

esakiammal A 
hidebound skin 
+forearms,legs,trunk,face P 

salt & pepper  
changes, rippled 
pigmentation + P A 

P -
finger 
tips N N diffuse hair loss + N pallor + 1;80 membranous nucleosome 

sam swartz A 
psoriasiform plaques + 
elbows,knees,wrist P A A P A N N N 

hyperkeratotic 
skin + N 1;80 nucleolar Pm-Scl 

thangamani A 
hidebound skin + 
forearms,arms,legs,trunk,face P 

salt & pepper 
pigmentary 
changes + P A A N N diffuse hair loss + 

diffuse 
pigmentation  

round finger 
pad sign + 1;80 homogenous Scl 70 

gnanasundari A 
hidebound skin + 
forearms,arms,legs,neck,face P A P A A N N diffuse hair loss + N pallor + 1;80 nucleolar 

nRNP/Sm, dsDNA, 
SSA, Rib P Protein, 
PCNA 

bapila A 
hidebound skin + forearms,legs; 
atrophic plaques+ trunk P 

salt & pepper 
pigmentary 
changes + P A 

P -
finger 
tips N N N N N 1;80 nucleolar Scl70 

rukkumani A 
hidebound skin 
+forearms,legs,trunk,face P A P A A N N diffuse hair loss + N 

ragged 
cuticles+ 1;80 nucleolar nil 

priya P 
erythematous plaques, erosions- 
forehead, upper back A A A A A 

hemorrhagic 
crusting, palatal 
erosions N diffuse hair loss + N pallor + 1;80 homogenous 

dsDNA, Rib P Protein, 
Ro52  

loga P 
DLE plaques with adherent scales+ 
face,upper back,UL A 

post inflam. 
Pigmentary 
changes + A A A palatal erosions N diffuse hair loss + 

erythematous 
lesions + 

pallor,ragged 
cuticles + 1;80 

coarse 
speckled nRNP/Sm, SSA, Sm 

petchimuthu P 
erythematous papules, plaques with 
oozing & crusting  A A A A A 

palatal erosions, 
plaques -buccal 
mucosa N diffuse hair loss + 

erythematous 
patches + 
palms 

pallor,ragged 
cuticles + 1;80 

coarse 
speckled 

SSA, SSB, dsDNA, 
nucleosome 

maya P 
DLE plaques + upper back, neck, 
forearms A 

post inflam. 
Pigmentary 
changes + A A A 

pigmented patches 
+ palatal mucosa N diffuse hair loss + N pallor + 1;80 membranous dsDNA, Sm 



 

 

Name APLA  cytopenia 
24 hr uri 
protein 

renal 
biopsy 

cardiac 
status CT chest 

barium 
swallow 
study USG Abd 

other investigatory 
findings skin biopsy report clinical diagnosis 

changes in ANA  
profile after 6 months 

vellathai A anemia < 0.5g/day not done N N N N nil s/o SLE SLE no change 

chermakani A anemia <0.5g/day not done N  N N N nil non specific dermatitis SLE 
change + (nucleosome 
positive) 

nagammal 
not 
done A <0.5g/day not done N N N N 

S.LDH, CPK 
increased s/o Dm (muscle bx) Dermatomyositis 

change + (nucleosome 
positive) 

ramalakshmi A anemia <0.5g/day not done N N N N nil s/o DLE SLE 
change + (nucleosome 
positive) 

sudha A anemia <0.5g/day not done N N N fatty liver nil s/o SLE MCTD no change 

sugirthamani A anemia <0.5g/day not done 

gr 1 
LVHD 
in Echo N N N nil s/o SLE SLE no change 

nagalakshmi A anemia 1.2g/day 
 gr4 lupus 
nephritis N N N N nil s/o bullous LE SLE (Bullous type) 

change + (nucleosome 
positive) 

sermakani A anemia <0.5g/day not done N N N 
mild 
hepatomegaly nil s/o SLE SLE no change 

rajeswari A 
anemia, 
thrombocytopenia <0.5g/day not done N N N N CT Brain - normal s/o SLE SLE 

change + (Histone 
Positive) 

roshani laida 
not 
done anemia <0.5g/day not done N N N N nil s/o Scleroderma systemic sclerosis no change 

esakiammal 
not 
done A <0.5g/day not done N N N N 

left radial artery 
partial occlusion in 
Angiogram s/o Scleroderma systemic sclerosis no change 

sam swartz 
not 
done A <0.5g/day not done N N N N nil 

s/o Scleroderma 
overlap 

MCTD (Dm- Sc 
overlap) no change 

thangamani 
not 
done anemia <0.5g/day not done N 

interstitial 
lung disease 
findings + N N PFT- mild restriction s/o Scleroderma systemic sclerosis no change 

gnanasundari 
not 
done anemia <0.5g/day not done N N N N nil non specific dermatitis systemic sclerosis no change 

bapila 
not 
done A <0.5g/day not done N N 

upper 
oesophageal 
constriction 
+ N nil s/o Scleroderma systemic sclerosis no change 

rukkumani 
not 
done anemia <0.5g/day not done N N N N nil s/o Scleroderma systemic sclerosis no change 

priya A anemia <0.5g/day not done N N N fatty liver nil s/o SLE SLE no change 

loga A anemia <0.5g/day not done N N N N nil s/o SLE SLE 
change + (nucleosome 
positive) 

petchimuthu A anemia 0.8g/day  
 gr3 lupus 
nephritis N N N N nil s/o SLE SLE no change 

maya A anemia <0.5g/day not done N N N N nil s/o SLE SLE 
change + (nucleosome 
positive) 



 

KEY TO MASTER CHART 

 

SEX  

M – Male 

F – Female  

MARITAL STATUS 

M – Married 

UM – Unmarried 

SYMPTOMS 

P – Present 

A – Absent 

 

N – Normal 

APLA – Antiphospholipid antibody 

SLE – Systemic lupus erythematosus 

DLE – Discoid lupus erythematosus 

MCTD – Mixed connective tissue disease 

PFT – Pulmonary function test 

 

 

 

 

 

 


