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Abstract Systemic autoinflammatory diseases are genetic

disorders characterized by seemingly unprovoked inflam-

mation, without major involvement of the adaptive immune

system. Among them it is recognized the TNF receptor

associated periodic syndrome (TRAPS) caused by mutations

in the TNFRSF1A gene and characterized by symptoms such

as recurrent high fevers, rash, abdominal pain, arthralgia and

myalgia. Recent studies have recognized the potential role of

TNFRSF1A mutations in Multiple Sclerosis (MS). Our aim

was to investigate the role of TNFRSF1A R92Q gene

mutation in a cohort of 90 Argentinean MS patients, where

we determined the frequency of the TNFRSF1A R92Q

mutation. We also compared autoinflammatory symptoms,

MS clinical characteristics and treatment response and tol-

erability in R92Q carriers and non-carriers. Also, we used a

case–control study design to obtain the genotypes of 78

healthy controls and assess the role of this mutation as a risk

factor for MS. We found that five patients (5.5%) carried the

R92Q mutation, four reported autoinflammatory symptoms

previous to MS onset. We found no differences in MS clin-

ical features, treatment response and tolerability between

carriers and non-carriers. R92Q mutation was more frequent

in MS patients as compared to controls. This increases the

risk to develop MS in about 4.5 times. The TNFRSF1A R92Q

mutation is a common finding in Argentinean MS patients.

This genetic variant might be a risk factor for MS.

Keywords Multiple sclerosis � Tumour necrosis factor

receptor � Genetics � Risk factor

Introduction

Tumor necrosis factor receptor (TNRF) 1-associated periodic

syndrome (TRAPS; Mendelian Inheritance in Man [MIM]

142680) is an autoinflammatory inherited disorder charac-

terized by recurrent bouts of fever, abdominal pain, myalgia,

rash, arthralgia, conjunctivitis and rhinopharingeal involve-

ment that typically last for several days up to weeks [1]. It was

initially termed as familial Hibernian fever after the descrip-

tion of an Irish–Scotish family in 1982 [2]. It is caused by

mutations in the tumor necrosis factor (TNF) receptor super-

family 1A (TNFRSF1A; MIM 191190) gene, which encodes

the TNFa 55-kd receptor. More than 50 different TNFRSF1A

mutations have been described elsewhere [3]. However, the

R92Q substitution is the most frequent and widespread

mutation identified in patients suffering from TRAPS. Carri-

ers of this genetic defect present milder and more heteroge-

neous symptoms [4]. Multiple Sclerosis is an autoimmune,

recurrent and chronic disorder of the central nervous system

(CNS) that involves different genetic factors in its complex

etiology. Recent reports have indicated the potential role of

the TNFRSF1A gene among these genetic factors [5].

Carriers of the TNFRSF1A R92Q mutation presenting

the apparent coexistence of typical MS and late-onset

TRAPS have been identified [6]. On the other hand, a few

cases of TRAPS with CNS involvement with response to
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anti-TNF therapy (so called CNS-TRAPS) have also been

described [7]. Therefore, it is unclear whether these

patients present the coexistence of two different and

independent disorders or if they are affected by a unique

autoinflammatory disorder with CNS involvement mim-

icking MS [8]. Because anti-TNF therapeutics have proven

deleterious in MS [9], this controversy exceeds etiological

grounds and raises the question about their role, if any, in a

subset of MS (-like) disorders.

The main objectives of this study were to assess the

frequency of TNFRSF1A R92Q mutation in a cohort of MS

Argentinean patients and to investigate the role of this

mutation in MS clinical characteristics. Furthermore, we

explored the role of this mutation as a genetic risk factor

for developing MS.

Methods

Study population

We studied a cohort of 90 Argentinean patients with

relapsing remitting MS who were consecutively recruited

at the Ramos Mejia Hospital MS clinic in the city of

Buenos Aires from March 2005 to January 2006. The study

was reviewed and approved by the local Research Ethics

Committee. It have therefore been performed in accor-

dance with the ethical standards laid down in the 1964

Declaration of Helsinki. We obtained written informed

consent from each patient before blood sampling. All

patients underwent a standard battery of examinations,

including medical history, physical and neurological

examinations, screening laboratory tests and brain mag-

netic resonance imaging. Diagnosis was made in accor-

dance with the McDonald criteria [10].

A detailed history including MS onset and course, treat-

ment history, response and tolerability and family history

were taken from each patient at recruitment. To assess clinical

status we used the Expanded Disability Status Scale (EDSS)

and then calculated the progression index (PI = EDSS/dis-

ease duration in years). A personal and family history of au-

toinflammatory symptoms was retrospectively investigated in

carriers of the R92Q TNFRSF1A mutation.

In order to explore the role of the R92Q mutation as a

genetic risk factor for MS, we included 84 unrelated

healthy controls who were matched for ethnic background,

gender and age, without positive history of neurological,

autoimmune or psychiatric disease.

TNFSF1A R92Q genotyping

To isolate genomic DNA from whole blood we used a

Flexigene kit, as described by the manufacturer (Qiagen,

Hilden, Germany). We assessed the presence of the

TNFSF1A R92Q mutation blind to clinical status by

polymerase chain reaction (PCR)-restriction fragment

length polymorphism assay using primers: 50GGGACAC

TGCATGGATGTGAG and 50GAGGAAGTGACGAGGGA

CA. Annealing conditions were at 60�C for 45 s and

35 cycles. A 10 ll sample of PCR product was digested

with 4U of MspI in a final volume of 20 ll. Mutant alleles

yielded two fragments of 191 and 237 bp and wild

type alleles yielded three fragments of 36, 155 and

237 bp. Fragments were resolved by 2.5% agarose gel

electrophoresis.

Statistical analysis

Hardy–Weinberg equilibrium was tested by exact test. MS

clinical and therapeutic features were compared between

R92Q carriers and non-carriers fitting different regression

models. A dominant heredity model was assumed to test

the role of R92Q mutation as a genetic susceptibility factor

to develop MS. We used the chi-square test to compare

allelic frequencies between patients and controls. Signifi-

cance level was set at 0.05. All statistical analyses were

performed using Stata version 9 for Windows.

Results

Five patients tested positive for the TNFRSF1A R92Q

mutation which amounts to a 5.5% prevalence in our

population. A summary of their characteristics is shown in

Table 1. All of them had a definite diagnosis of MS

according to the McDonald criteria and were born in

Argentina. Four of them were women. The mean age of our

cohort was 44.4 years, whereas the mean age at disease

onset was 31 years (range 21–42 years). They were fol-

lowed for a mean of 13.4 years (range 2–19 years) at the

time of blood collection. All of them showed a typical

course of MS without evidence of a more severe or pro-

gressive disease. We also obtained typical MS findings on

CSF and MRI. Therapeutic response and tolerability were

consistent with what is typically expected in these patients.

R92Q carriers differed from non-carriers in the MS first

relapse location. We found more histories of first relapse

locations in brain stem or cerebellum in R92Q carriers than

in non-carriers (P = 0.03; OR = 7.5). However, we found

no differences regarding other MS features.

Four of the five patients that were positive for R92Q

mutation had a medical history of autoinflammatory

symptoms. These mainly included arthralgias, headache,

migratory erythematous rash, fever and recurrent pharyn-

gitis that required surgical tonsil excision. These symptoms

were present before the clinical onset of MS. We found no
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patients with signs of TRAPS-related renal disease such as

proteinuria, renal failure, elevated creatinine or urea levels.

We excluded other autoimmune diseases, with the excep-

tion of psoriasis in one patient. Furthermore, first-degree

relatives referred history of symptoms suggestive of an

autoinflammatory disorder. In one family, four of the six

first-degree relatives interviewed had recurrent pharyngitis

and ocular involvement. The father of one of our patients

had three recurrent episodes of facial palsy. We did not find

a positive family history of MS in our sample.

Finally, we performed a small-scale molecular epide-

miology study to assess the TNFRSF1A R92Q mutation as

a genetic risk factor for developing MS. We found a

marginally non-significant increase in the frequency of

mutants carriers in the cohort of patients (5.5%) as com-

pared to the control group (1.3%), P = 0.1; OR = 4.5;

95% CI 0.53–40.3.

Discussion

We identified a group of five patients with MS that presented

a history of recurrent autoinflammatory symptoms before

the onset of their neurological disorder. All of them were

heterozygous carriers of the TNFRSF1A R92Q mutation,

which is the more frequent genetic defect described in

TRAPS patients [4]. These are the first cases identified and

reported in Argentina except for the 26 patients previously

reported in Germany [6, 11]. Although the autoinflamma-

tory symptoms were similar in our group of patients as

compared to those from the German group, we found dif-

ferences in terms of treatment tolerability. Kümpfel et al.

found that most of their patients experienced severe side

effects during immunomodulatory treatment for MS. We did

not observe this problem with the pharmacological therapy.

In R92Q carriers, MS onset was more frequently detected in

the brainstem. Two patients presented facial nerve palsy and

the father of one proband reported recurrent episodes of

facial nerve palsy. Facial nerve palsy is an uncommon MS

onset symptom. Two small case-series found this symptom

in about 5% of their MS patients [12, 13]. This symptom

seems to be more frequent in MS R92Q carriers. When we

combined our patients with those described by Kümpfel

et al., we found that about 15% of MS R92Q carriers had

facial nerve palsy as MS onset symptom. However, further

studies should be performed to confirm this observation.

Moreover, the role of TNF a in idiopathic facial nerve palsy

remains unclear. Other authors have measured TNF a levels

in patients with facial nerve palsy and obtained opposite

results [14, 15].

The pathogenicity of the R92Q mutation is a subject of

debate. Its frequency in healthy cohorts has been reported

in up to 2.25% of subjects [16]. Although soluble

TNFRSF1A serum levels in vivo do not seem to increase

with attacks, monocytes from patients bearing the R92Q

substitution show TNFRSF1A membrane staining and

receptor shedding comparable to those in controls [17],

thus suggesting that additional pathogenic mechanisms

may be operative in TRAPS. Furthermore, Lobito et al.

reported that the R92Q variant TNFRSF1A behaves like

wild-type TNFRSF1A, with apparently normal folding,

identical surface expression and TNF binding [18]. Nev-

ertheless, its increased frequency among patients with

periodic fever suggests that it is a low-penetrance mutation

rather than a benign polymorphism [4]. The R92Q allele

may cause milder disease, and may often be associated

with an oligosymptomatic and atypical course, including

cardiac diseases [19, 20], shorter febrile bouts and rhino-

pharingeal involvement [21]. Our patients presented

autoinflammatory symptoms atypical for classical TRAPS,

such as recurrent pharyngitis which are more characteris-

tics of other autoinflammatory syndromes like the periodic

fever, aphthosis, pharyngitis, and adenitis syndrome

(PFAPA). Pelagatti et al., recently reported that subjects

Table 1 Characteristics of patients positive for R92Q mutation

Patient Age Sex Age at

MS Onset

Initial

manifestation

of MS

EDSS EDSS/time

index

CSF

OCB

Autoinflammatory

Symptoms

Other diseases

1 (VG) 49 F 35 Hemiparesis right 6.5 0.5 Present Pharyngitis/recurrent fevera None

2 (CU) 47 M 28 Optic Neuritis 6 0.3 NI Recurrent and severe

Pharyngitis

Psoriasis/Seizures

in the infancy

3 (OM) 43 F 29 Vertigo/diplopia 2.5 0.2 Present Pharyngitis/recurrent fevera None

4 (ML) 39 F 21 Diplopia/Facial

nerve palsy

2 0.1 Present Artrhalgias/Rash None

5 (NO) 44 F 42 Diplopia 3 1.5 NI None None

MS Multiple Sclerosis, EDSS expanded disability scale score, CSF cerebrospinal fluid, OCB oligoclonal bands
a Febrile bouts typically referred lasting 5 or 6 days
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carrying the R92Q mutation in comparison with those

carrying TNFRSF1A structural mutations more frequently

expressed a phenotype more consistent with PFAPA than

TRAPS [21]. A finding that is consistent with our

observation.

TNFRSF1A R92Q mutation could be considered a risk

factor for developing MS. Although we and other authors in

small and underpowered studies found a non-significant

difference in the frequency of carriers of this mutation

between patients and controls [22], the direction of the dif-

ferences found and the results of a meta-analysis of genome

wide association studies performed that showed this muta-

tion as a genetic risk factor for the pathology development in

more than 9000 patients support our findings [5].

Conclusion

In conclusion, we identified TNFRSF1A R92Q mutation

carriers that showed the coexistence between MS and au-

toinflammatory symptoms. We also observed an increase in

the frequency of carriers of this mutation in our population

of MS patients. Our findings suggest a role of TNF a sig-

naling in MS.
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