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Appendix e-1. Pathophysiologic mechanisms of MS 

The egg or chicken dilemma in MS: What came first – B or T-lymphocytes? 

The key question of what can cause the dysfunction of B lymphocytes might be 

answered when looking at T regulatory cells (Tregs). Two main checkpoints are 

responsible for the elimination of autoreactive B lymphocytes: one ‘central’ in the bone 

marrow and another ‘peripheral’, mainly associated with Treg functione1 (see more 

details in figure 1). Patients with MS appear to have an impairment of the peripheral 

checkpoint generating autoreactive B lymphocytes.19 This is exactly the target of anti-

CD20 therapy in MS, which preserves pre-B lymphocyte precursors in the bone marrow 

but deletes autoreactive B lymphocytes that have bypassed Treg control. Anti-CD20 

therapy may therefore lead to sustained remission of disease.  

In fact, it is likely that both T and B lymphocytes, particularly their 

dysfunctional interactions, are relevant for MS.11 For example, recent genome-wide 

association studies have found that polymorphisms associated with MS are related to 

the interaction of T-helper cells and antigen-presenting cells (APCs).e74 As B 

lymphocytes have an efficient APC function10, this brings us back again to the initial 

interactions between B and T-lymphocytes. 

Notably, the dysfunctional interaction of B and T-lymphocytes in MS likely 

generates an overly proinflammatory rather than an anti-inflammatory response. So, it is 

important to identify exactly which factors are promoting “bad inflammation” and 

which are actually protecting the individuals from further damage. We can then 

intervene more precisely, by enhancing protective mechanisms and diminishing the 

harmful ones. 



 

Appendix e-2. Mechanisms of action of apheresis and IV immunoglobulin (IVIg) 

Therapeutic apheresis exerts its beneficial effects by rapidly removing or neutralizing 

circulating autoantibodies and other proinflammatory molecules.59 It also reduces the 

proliferation of B lymphocytes that may enhance the effect of immunosuppressants and 

chemotherapeutic agents.59 A substantial reduction in antibody levels in the CSF has 

also been reported in AE after immunoadsorption; e66 it is unclear whether the same 

happens with plasma exchange.  

 IV human immunoglobulins act through mechanisms of autoantibody 

neutralization, blockade of activating FcγR and upregulation of inhibitory FcRIIB.e73 

Moreover, it is believed that IVIg might enhance the IgG catabolism. IVIg saturates the 

neonatal receptor FcRn that is responsible for rescuing IgG from degradation. e71,e72This 

increase the degradation of abnormal autoantibodies. 
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