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• The incidence of multiple sclerosis (MS) continues to increase worldwide particularly in developed 

countries;  

• as the current paradigm in multiple sclerosis is that axonal damage occurs early in the course of the 

disease, an early diagnosis represents the main purpose of the evolving diagnostic criteria and of 

clinicians in everyday clinical practice.  

• MRI has had a major impact on the early and more precise diagnosis of the disease, but several 

other clinical and paraclinical markers have been reported to be associated with an increased risks of 

MS independently of MRI; 

• the aim of the current study is to investigate whether the incorporation of different multiple clinical 

and paraclinal parameters in a model with the established MRI criteria improved the prediction of 

early MS in real-world clinical practice. 

BACKGROUND & AIMS 

Study population: 

• patients admitted to our hospital between January 1, 2000 and December 31, 2013 for a first time 

monophasic neurologic episode not attributable to other diseases;  

• age 18-55 years;  

• follow-up for at least two years with documentation regarding the development of a second clinical 

attack (CDMS) 

Baseline data 

• Demographic and clinical data (age at onset, gender, type of onset, steroid therapy at onset, duration 

of the symptoms and type of recovery) was retrieved from our inpatient database and medical 

charts; 

• IgG oligoclonal bands (OBs) in serum and CSF had been examined by agarose isoelectric focusing 

combined with immunoblotting and avidin-biotin amplified double antibody peroxidase staining at the 

time of  hospitalization; 

• multimodal visual, auditory, somatosensory and motor evoked potentials to the four limbs were 

obtained and abnormalities quantified according to a conventional 4‐point graded ordinal score; 

• MRI scans were retrieved from our hospital archive and assessed by a neurologist with MRI 

experience. Number of baseline T1, T2 and gadolinium enhancing lesions were scored.  

Follow-up data 

• Follow-up information was retrieved retrospectively from medical records obtained from the 

computerized local MS patient database (iMed) or was received from the local investigator at the MS 

centre in the event that the patient had moved; 

• the duration of follow-up was calculated as the interval between onset of the first neurological event 

and that of the last neurological visit; 

• a diagnosis of CDMS was made when new symptoms or signs occurred according to Poser's MS 

criteria and only when other diagnoses had been excluded. 

Statistical analysis 

• Univariate and multivariate Cox models were used to assess the associations of patient 

demographic, clinical, MEPs and MRI characteristics with clinical outcome; 

• the increased discriminative value of the biomarkers was assessed using the net reclassification 

improvement and the integrated discrimination improvement as described by Pencina et al. 

(Pencina et al 2008). 

• 243 CIS patients who met inclusion criteria and with complete data were identified. Their median 

follow-up was 7.2 years (range, 5.8 to 8.3). Patients’ characteristics are listed in table 1;  

• during follow-up, 127 patients (52.2 %) developed CDMS: 78 (32.1 %) within the second year, and 

108 (56.3 %) out of the 192 patients with a 5-year follow-up;   

• patients who subsequently developed CDMS were younger, more likely to be females, more likely to 

report multifocal symptoms had CSF OBs, an higher overall score at multimodal evoked potentials 

and an higher number of T1 and T2 lesions at brain MRI than patients who did not converted to 

CDMS; 
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Table 2. Discrimination and Calibration Estimates for Predicting Clinically Definite Multiple 

Sclerosis in Patients with Clinically Isolated Syndromes 

Table 3. Reclassification of Patients Who Developed Clinically Definite Multiple Sclerosis or Who Did 

Not Develop the Disease During Follow-up 

RESULTS (cont.) 

CONCLUSIONS Table 1. Patients’ Characteristics  

DISCLOSURES 

• About 1/3 of our patients had a second clinical attack during the first 2 years of follow-up. Our data on 

the conversion rate in CIS patients, observed in a real-world clinical cohort are lower than previous 

data reported at 2 year follow-up in the placebo arms of randomized controlled trials conducted on 

CIS patients, suggestive of MS (6). In fact, the patients in our cohort were not selected based on the 

presence of brain lesions typical of MS, and as such our results should be more representative of the 

situation in routine clinical practice; 

• MRI DIS and DIT criteria are the best predictors of CDMS; age at onset, number of T1 lesions and 

presence of CSF oligoclonal bands significantly increased the accuracy of the model in identifying 

patients developing MS within 2 and 5 years. 

• the use of multiple biomarkers led to a 29% net-reclassification improvement at 2 years (p < 0.001) 

and 30% at 5 years (p < 0.001); 

• the simultaneous addition of several biomarkers improves the personalized risk stratification for MS 

in patients with clinically isolated syndromes beyond that of a model that is based only on MRI 

criteria. 


