
Interferons are immunomodulators with incomplete

efficacy and several adverse effects. Recently oral

drugs have become available, with different

mechanisms of actions and safety profile. Therefore,

the development of biomarkers helping to predict the

response to already available drugs is very much

expected.

Background: 

We aimed to identify possible immunometabolic

biomarkers able to predict the response to IFN beta

1-a in MS patients followed prospectively.

This is a 12 month longitudinal prospective study

on RRMS patients, all treated with available IFN beta

1a formulations and followed-up according to

clinical practice every 3 months with EDSS and

clinical relapses recording .

We performed every 6 months fluorescent bead-

based immunoassay to evaluate the serum levels of

sCD40L, sICAM-1, monocyte chemotactic protein 1

(MCP1), Myeloperoxidase (MPO), IL-6, resistin,

leptin and sTNF-R and brain enhanced MRI.

General linear model with negative binomial

distribution and log link was used for statistical

analysis.

We found a negative correlation between MCP-1 and MRI disease activity at baseline in naïve MS

patients, maybe due to the regulation of T-cell polarization (1),while IL-6 and leptin levels were related to

EDSS at baseline (2,3).

Levels of sCD40L (4), IL-6 and leptin at baseline were predictive of poor clinical response (relapses)

while TNF-R (5) and leptin levels predicted radiological activity on IFN-beta 1a treatment 12 months

follow-up.

Baseline pro-inflammatory profile seems related to a poor response to IFN beta-1a, suggesting utility of

immunometabolic profiling for treatment decision, in the light of the actual wider therapeutical

spectrum. These analysis, however, should be repeated and confirmed also in other treatment groups.

Patients & Methods

Conclusion

Aim

Results
We included in the study 45 patients. Twenty-two

patients were naïve (48.9)% and 23 were already on

IFN beta 1a therapy since 4.13.4 years. Clinical and

demographic features are summarized in table 1. At

baseline, in the subset of naive patients (n=22,

disease duration, 6.4 7.1yrs), the presence of

enhancing lesions on MRI was associated with

lower values of MCP-1 (p<0.001) while EDSS score

positively correlated with IL-6 and leptin values

(p=0.006 and 0.041 respectively). After removing the

effect of several covariates (gender, BMI, age at

onset, duration of illness, treatment naïvete, number

of relapse in the previous two years and presence

of MRI enhancing lesion at baseline) by using a

general linear model with negative binomial

distribution and log link, sCD40L emerged as a

significant predictor of relapse number (ARR 2.45,

95% CI; 1.69–3.57; P<0.001). The same was true for

IL-6 (ARR 1.33, 95% CI; 1.01–1.76; P =0.019) and for

Leptin (ARR 1.02, 95% CI; 1.01–1.03; P <0.001)

(Table 2). When considering all the three markers in

the same model, the independent effect of each of

them was confirmed. In modeling the overall

enhancing lesions count in the year of follow up,

sTNF-R emerged as a significant predictor causing

almost a doubling of the lesion count ratio for every

unit (ng/ml) (ARR 1.97, 95% C.I. 1.22; 3.17, p=0.005),

and Leptin role was confirmed (ARR 1.04, 95% C.I.

1.02 ; 1.07, p=0.001) (Table 3). These effects were

confirmed when both predictors were added in the

same model.

Pro-inflammatory biomarkers predictive of poor response to 

Interferon beta1a in multiple sclerosis

Antonio Carotenuto1, Roberta Lanzillo1, Fortunata Carbone2, Mario Quarantelli3, Dario Bruzzese4, Veronica De Rosa2,5, Alessandra 
Colamatteo5,6, Carla De Luca Picione1, Marcello Moccia1, Vincenzo Brescia Morra1, GiuseppeMatarese6,7

1.Department of Neurosciences, Reproductive Science and Odontostomatology, Federico II University, Naples, Italy
2.Laboratorio di Immunologia, Istituto di Endocrinologia e Oncologia Sperimentale, Consiglio Nazionale delle Ricerche (IEOS-CNR), Napoli, Italy

3.Biostructure and Bioimaging Institute, National Research Council, Via T. De Amicis 95, 80145 Naples, Italy.
4.Dipartimento di Scienze Mediche Preventive, Università di Napoli Federico II, Napoli, Italy.

5.Unità di NeuroImmunologia, Istituto di Ricovero e Cura a Carattere Scientifico (IRCCS) Fondazione Santa Lucia, Roma, Italy.
6.Dipartimento di Medicina e Chirurgia, Università di Salerno, Baronissi Campus, Baronissi, Salerno, Italy.

7.IRCCS MultiMedica, Milano, Italy.

1. E. Scarpini, D. Galimberti, P. Baron, et al.IP-10 and MCP-1 levels in CSF and serum from multiple sclerosis patients with different clinical subtypes of the diseaseJ. Neurol. Sci., 195

(2002), pp. 41–46

2. Chen YC, Yang X, Miao L, et al. Serum level of interleukin-6 in Chinese patients with multiple sclerosis. J Neuroimmunol. 2012 Aug 15;249(1-2):109-11.

3. Batocchi AP, Rotondi M, Caggiula M, et al. Leptin as a marker of multiple sclerosis activity in patients treated with interferon-beta. J Neuroimmunol. 2003 Jun;139(1-2):150-4.

4. Goules A, Tzioufas AG, Manousakis MN, et al. Elevated levels of soluble CD40 ligand (sCD40L) in serum of patients with systemic autoimmune diseases. J Autoimmun. 2006

May;26(3):165-71

5. Khoury SJ, Orav EJ, Guttmann CR, et al. Changes inserum levels of ICAM and TNF-R correlate with disease activity in multiple sclerosis. Neurology. 1999 Sep 11;53(4):758-64

Table 1
Clinical and demographic features of MS patients

ARR [95% CI] P

s-CD40L 2.45 [1.69-3.57] <0.001

s-TNFR  1.49 [0.99-2.23] 0.053

MCP-1  0.85 [0.24-2.97] 0.793

MPO 1.00 [1.00-1.01] 0.246

s-ICAM1  0.99 [0.99-1.00] 0.355

IL-6  1.39 [1.10-1.76] 0.006

Resistin  1.13 [1-1.27] 0.057

Leptin 1.02 [1.01-1.03] <0.001

Table 2
Adjusted rate ratio (ARR) for relapse rate in  IFNbeta-1a treated RRMS patients. 

Table 3
Adjusted rate ratio (ARR) for new gadolinium-enhancing lesions on MRI in 
IFNbeta-1a treated RRMS patients at 12 months follow-up. 

Baseline demographic and clinical characteristic

Female, n (%) 31 (68.9)
Age, mean ± SD, year 26.4 ± 7.6
Age at onset, mean ± SD, year 33.18 ± 7.9
BMI, mean ± SD, kg/m2 24.5 ± 3.6
Disease duration, mean ± SD, year 13.2 ± 6.4
Naive to treatment, n (%) 22 (48.9)
IFNbeta-1a treated, n (%) 23 (51.1)
IFN treatment duration, mean ± SD, year 4.12 ± 3.44
Annualized Relapse Rate (ARR) in the previous two years, mean ± SD 0.8  ± 0.5
EDSS at baseline, median [min ; max] 2.5 [1.5 ; 4.5]
Patients experiencing at least one relapse in the previous trimester, n 
(%)

27 (60.0)

ARR [95% CI] p value

s-CD40L 1.07 [0.62-1.85] 0.815

s-TNFR 1.97 [1.22-3.17] 0.005

MCP-1 0.54 [0.13-2.23] 0.397

MPO 1.00 [0.99-1.00] 0.187

s-ICAM1 1.00 [1.00-1.01] 0.063

IL-6 0.74 [0.39-1.4] 0.355

Resistin 0.9 [0.78-1.04] 0.155

Leptin 1.04 [1.02-1.07] 0.001


