MIXED CONNECTIVE TISSUE DISEASE 

Definition

· It is an overlap syndrome that combines features of SLE, Scleloderma and Polymyositis, characterized by presence of anti-U1-RNP (ribonucleoprotein) antibodies. 
· Mixed connective tissue disease (MCTD) is defined as a generalized connective tissue disorder characterized by the presence of high titer anti-U1 ribonucleoprotein (RNP) antibodies in combination with clinical features commonly seen in systemic lupus erythematosus (SLE), scleroderma, and polymyositis (referred to as overlap syndrome)
· The overlap features of MCTD seldom occur concurrently; it usually takes several years before enough overlapping features have appeared to be confident that MCTD is the most appropriate diagnosis 
· The commonest clinical associations with U1 RNP antibodies in the early phase of the disease are: 
· Hand edema 
· Arthritis 
· Raynaud phenomenon 
· Inflammatory muscle disease 
· Sclerodactyly
· Five major diffuse connective tissue diseases (DCTD) exist according to current classification schema: 
· Systemic lupus erythematosus (SLE)
· Scleroderma (Scl)
· Polymyositis (PM)
· Dermatomyositis (DM) 
· Rheumatoid arthritis (RA)
· One DCTD seems to evolve into another over the course of several years 
· This occurs in about 25 percent of patients, who are then said to have an overlap syndrome
· More commonly the overlapping features occur sequentially over several years. 
· Prominent early symptoms are: easy fatiguability, poorly defined myalgias, arthralgias and Raynaud phenomenon. 
· The common diagnostic considerations at this juncture are usually RA, SLE or undifferentiated connective tissue disease (UCTD)
Pathophysiology

· Pathophysiologic abnormalities that are believed to play a role in MCTD include the following:

· B-lymphocyte hyperactivity, resulting in high levels of anti–U1-RNP and anti–U1-70 kd autoantibodies 

· T-lymphocyte activation with the presence of anti–U1-70 kd–reactive T lymphocytes circulating in the peripheral blood 

· Apoptotic modification of the U1-70 kd antigen 

· Immune response against apoptotically modified self-antigens 

· Genetic association with major histocompatibility genes human leukocyte antigen (HLA)–DRB1*04/*152 
· Vascular endothelial proliferation with widespread lymphocytic and plasmacytic infiltration of tissues 

· Activation of Toll-like receptors in a pattern that may differ from that of lupus 
Clinical features

· The early clinical features of MCTD are nonspecific and may consist of general malaise, arthralgias, myalgias, and low grade fever. 
· A specific clue that these symptoms are caused by a connective tissue disease is the discovery of a positive antinuclear antibody (ANA) 

· Almost any organ system can be involved in MCTD. 
· There are, however, four clinical features that suggest the presence of MCTD rather than another connective tissue disorder such as SLE or scleroderma: 
· Raynaud phenomenon and swollen hands or puffy fingers 
· The absence of severe renal and central nervous system (CNS) disease 
· More severe arthritis and the insidious onset of pulmonary hypertension (not related to lung fibrosis) differentiate MCTD from both SLE and scleroderma 
· Autoantibodies whose fine specificity is anti-U1 RNP, especially antibodies to the 68 kD protein.
· Presenting symptoms in MCTD are often nonspecific such as frequent fatigue, myalgias, arthralgias and low grade fevers 
· Some patients, however, present acutely with a trigeminal neuropathy, severe polymyositis, acute arthritis, aseptic meningitis, digital gangrene, acute abdomen, or high fever
· Characteristic clinical symptoms of MCTD eventually emerge including Raynaud phenomenon, hand edema, puffy fingers, and/or prominent synovitis. 
· Overlapping clinical features include an inflammatory muscle disease and sclerodactyly. 
· Affected patients are prone to develop pulmonary hypertension and a scleroderma-like vasculopathy, but serious renal or CNS disease is uncommon
· The following may be revealed by history or physical examination:

· Raynaud phenomenon (96% cumulatively, 74% at presentation) 

· Arthralgia/arthritis (96% cumulatively, 68% at presentation) 

· Esophageal hypomotility (66% cumulatively, 9% at presentation) 

· Pulmonary dysfunction (66% cumulatively, rare at presentation) 

· Swollen hands (66% cumulatively, 45% at presentation) 

· Myositis (51% cumulatively, 2% at presentation) 

· Rash (53% cumulatively, 13% at presentation) 

· Leukopenia (53% cumulatively, 9% at presentation) 

· Sclerodactyly (49% cumulatively, 11% at presentation) 

· Pleuritis/pericarditis (43% cumulatively, 19% at presentation) 

· Pulmonary hypertension (23% cumulatively, rare at presentation)
Diagnosis 

· The initial diagnosis of MCTD is difficult due to the usually sequential overlapping features and their evolving course. 
· Patients first thought to have MCTD may eventually display clinical features more consistent with SLE or Scl, or those initially felt to have SLE may eventually be diagnosed with MCTD. 
· This confusion arises due to the overlap of the various DCTDs, as well as to changes in the underlying pathology of the disorders. 
· It is unusual to be certain of the diagnosis of MCTD at the initial patient visit, since the more characteristic features of MCTD seldom occur concurrently. 
· Several years may elapse before the combination of findings suggests a diagnosis of MCTD. 
· Many patients with a DCTD present with non-diagnostic features which are considered to represent an "undifferentiated" connective tissue disease, before displaying clinical characteristics most consistent with a known disorder
Diagnostic criteria 

· Several attempts have been made to standardize the diagnostic criteria for MCTD 
· One study reviewed four sets of diagnostic criteria: Sharp, Alarcon-Segovia, Kasukawa, and Kahn, and concluded that those of Alarcon-Segovia and Kahn were "best" 
· The criteria utilized by Alarcon-Segovia had a sensitivity and specificity of 63 and 86 percent and is the most widely used.
· These classification criteria are as follows: 

· Serologic criteria: Anti-RNP antibodies at a hemagglutination titer > 1:1600 

· Clinical criteria: Swollen hands, synovitis, biologically or histologically proven myositis, Raynaud phenomenon, and acrosclerosis with or without proximal systemic sclerosis 
· If serologic criteria and at least three of the five clinical criteria are present then a diagnosis of MCTD can be made.
· However, a patient with sufficiently elevated anti-RNP titers in combination with swollen hands, Raynaud phenomenon, and acrosclerosis with or without proximal systemic sclerosis, must also have either synovitis or myositis to meet the criteria for diagnosis
Autoantibodies

· The presence of this antibody still remains a sine qua non for the diagnosis of MCTD. 

· Nevertheless, anti U1 RNP antibodies alone do not guarantee that a patient either has MCTD or will continue to display the MCTD phenotype.
· There are several hierarchies of antibody response in patients who eventually develop MCTD, with each higher level being associated with an increased expression of the MCTD clinical profile 
· Level 1 - Positive ANA 
· Level 2 - High titer, speckled ANA pattern 
· Level 3 - Anti-U1 RNP antibodies 
· Level 4 - Anti 68 kD and A' antibodies

· The U1 RNP complex is now known to consist of RNA plus three proteins, A', C, and a 68-70 kD protein. 
· The clinical picture of MCTD most closely correlates with the presence of IgG antibodies to the 68-70 kD and A' proteins
Determinants of overlap 

· Some patients initially diagnosed with MCTD eventually manifest symptoms more consistent with SLE, while others first diagnosed with SLE may develop an overlap syndrome. 
· One study, for example, followed the clinical course of 46 patients initially diagnosed with MCTD 
· At five year follow-up, eighteen were subsequently re-diagnosed with SLE, seven with scleroderma, three with rheumatoid arthritis, and three with combinations of these disorders. 

· The clinical correlates of MCTD appear to be most closely associated with antibodies to the 68 kD and the A' proteins of the U1 RNP complex. 
· In contrast, antibodies against a 28 to 29 kD protein complex, anti-Sm B/B', are most closely associated with SLE (particularly serositis)

Other Laboratory
· CBC count 

· Urinalysis 

· Routine blood chemistry 

· Muscle enzymes if myositis is suspected clinically 

· Other immune studies 

· Antiphospholipid antibodies (including anticardiolipin antibodies and lupus anticoagulant) may be associated with pulmonary hypertension. In MCTD, however, the presence of these antibodies has not been associated with clotting events. 

· Rheumatoid factor is frequently detected. 

· Other lupus-specific antibodies (e.g. anti–double-stranded DNA antibodies) are absent. 

· Scleroderma-specific antibodies, including anticentromere, anti–Scl-70 (topoisomerase), and anti–PM-1 (Pm-Scl), are absent. 

· C3 and C4 complement levels are more likely to be depleted in lupus than in MCTD

Treatment
· The overall goal of therapy is to control symptoms and to maintain function 
· Target medical therapy to specific organ involvement and extent of disease activity 
· Monitoring for development of complications, such as pulmonary hypertension or infection, is important

· Although MCTD was originally described as being extremely responsive to corticosteroids, it is currently thought to be incurable

· Instead, the management of patients with MCTD generally rests upon the known effectiveness of specific therapies for similar problems seen in SLE, scleroderma, or polymyositis

General principles

· In general, those features of MCTD also observed among patients with systemic lupus erythematosus (e.g. pleurisy, pericarditis) respond to prednisone at a dose of 0.25 to 1.0 mg/kg per day

· Since pulmonary hypertension is the main cause of death among patients with MCTD, early consideration should be given to the administration of therapies which have shown some promise in this disorder. 

· These therapies include a calcium channel blocker (usually long-acting nifedipine), anticoagulation, intravenous prostacyclin, prolonged immunosuppression (beginning with steroids), and angiotensin converting enzyme inhibitors

· Long-term treatment with intravenous epoprostenol or prostacyclin improves exercise capacity, hemodynamics and survival in most patients 

· Bosentan, an oral endothelium-1 antagonist is proving useful in the management of this complication

· Many of the clinical manifestations of MCTD associated with significant morbidity tend to be intermittent and responsive to corticosteroids (prednisone 0.5 to 1.0 mg/kg per day); these disorders include aseptic meningitis, myositis, pleurisy, pericarditis, and myocarditis. 

· By comparison, nephrotic syndrome, Raynaud phenomenon, deforming arthropathy, acrosclerosis, and peripheral neuropathies are usually steroid resistant.

· Due to the risk of inducing ventricular arrhythmias, digitalis is relatively contraindicated in patients with myocarditis. 

· In addition, antimalarial drugs should be used with caution in those with a fascicular or bundle branch block because of the risk of inducing complete heart block

· Many gastrointestinal problems can be managed according to the treatment guidelines established for similar disorders in scleroderma 

· Prednisone, however, may be effective in the treatment of esophageal involvement.

· As in SLE, it is worthwhile considering the use of intravenous immune globulin (IVIG) or danazol in patients with steroid resistant thrombocytopenia or hemolytic anemia

· Intravenous immune globulin (IVIG) may also have a role in the treatment of severe, eruptive skin disease, and of steroid resistant myositis

· Patients with severe hand deformities may be helped by soft tissue release operations and selected joint fusions

Prognosis 

· The original description of patients with MCTD emphasized the relatively good prognosis and excellent response to corticosteroids
· Overall mortality is apparently lower in patients with MCTD than in those with classic SLE
· Those patients with more features of scleroderma and polymyositis had a worse prognosis (67 percent mortality at 10 years in one report)
· The major causes of death include: 
· Progressive pulmonary hypertension and its cardiac complications 
· Myocarditis 
· Renovascular hypertension and cerebral hemorrhage

