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Anti-Interleukin 1 Treatment for Patients with Familial

Mediterranean Fever Resistant to Colchicine

SEZA­ÖZEN,­YELDA­BILGINER,­NURAY­AKTAY­AYAZ,­and­MERAL­CALGUNERI

ABSTRACT. Objective. Familial­Mediterranean­fever­(FMF)­is­a­recessively­inherited­autoinflammatory­disorder
characterized­by­recurrent­attacks­of­fever­and­serositis.­Although­colchicine­is­the­standard­therapy
for­ preventing­ attacks­ and­ suppressing­ inflammation,­ 5%–10%­ of­ compliant­ patients­ are­ colchi­-
cine-resistant.­We­report­the­effect­of­anti-tumor­necrosis­factor­therapy­(etanercept)­and­anti-inter-
leukin­1­(IL-1)­treatment­(anakinra)­in­6­cases­resistant­to­colchicine­therapy.
Methods. Five­children­and­an­adult­patient­ (3­female,­3­male)­who­were­experiencing­at­ least­2
attacks­per­month­and­had­consistently­elevated­C-reactive­protein­levels­despite­regular­colchicine
therapy­were­given­either­etanercept­or­anakinra.­
Results.Although­etanercept­lowered­the­number­of­attacks­(from­3–4­attacks­per­month­to­2­attacks
per­month),­attacks­still­recurred­and­acute-phase­reactants­remained­high­in­2­patients;­thus­etaner-
cept­was­considered­ineffective.­All­4­patients­were­switched­to­anakinra.­In­2­patients­anakinra­com-
pletely­resolved­clinical­and­laboratory­findings.­The­other­4­patients­have­been­switched­to­anakin-
ra­recently;­to­date­anakinra­has­reduced­the­number­of­attacks­(to­<­1­per­month)­and­lowered­the
levels­of­acute-phase­reactants.
Conclusion. In­this­small­series,­anakinra­was­succesful­in­suppressing­inflammation­and­decreas-
ing­the­number­of­attacks­in­FMF.­This­may­be­explained­by­the­role­of­pyrin­in­the­regulation­of
IL-1ß­ activation.­ (First­ Release­ Dec­ 15­ 2010;­ J­ Rheumatol­ 2011;38:516–18;­ doi:10.3899/
jrheum.100718)
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Familial­Mediterranean­fever­(FMF)­is­a­recessively­inher-
ited­ autoinflammatory­ disease­ characterized­ by­ recurrent
episodes­ of­ serositis­ and­ fever1.­ In­ this­ disease­ the
Mediterranean­ fever­ gene­ (MEFV)­ encodes­ the­ protein
pyrin­(from­the­Latin­word­for­“fever”).­Elegant­studies­in
recent­ years­ have­ suggested­ that­ mutations­ in­ the­MEFV
gene­lead­to­uncontrolled­production­of­interleukin­1­(IL-1)
and­exaggerated­inflammatory­response2.
Acute-phase­ reactants­ are­ increased­ during­ attacks­ of

FMF­ and­ they­ may­ remain­ so­ in­ untreated­ patients­ or­ in
those­with­inadequate­disease­control.­The­main­complica-
tion­of­ uncontrolled­ inflammation­ in­FMF­ is­ amyloidosis.
Colchicine­ is­ the­ most­ effective­ treatment­ for­ preventing
attacks­and­amyloidosis,­but­5%–10%­of­cases­are­refracto-
ry3.­Alternative­treatment­options­(thalidomide,­etanercept,
infliximab,­ interferon,­ and­ anakinra)­ have­ been­ used­ as

­second-line­ agents­ for­ resistant­ cases,­ with­ varying
­success4,5,6,7.
We­describe­the­use­of­etanercept­and­anakinra­in­5­chil-

dren­ and­ one­ adult­ with­ the­ diagnosis­ of­ FMF­who­were
nonresponders­to­colchicine­therapy.

MATERIALS AND METHODS

We­describe­ children­ (3­ female­ and­2­male)­ and­one­ adult­ diagnosed­ as

colchicine-refractory­and­one­adult­male­patient­followed­up­in­our­center.

Clinical­response­was­monitored­through­the­number­of­attacks­and­days­of

school­loss,­whereas­laboratory­inflammation­was­monitored­through­ery-

throcyte­sedimentation­rate,­C-reactive­protein­(CRP),­and­serum­amyloid

A­ (SAA)­ concentrations.­Colchicine­ resistance­was­ defined­ as­ at­ least­ 2

attacks/month­ along­ with­ CRP­ and­ SAA­ levels­ above­ normal­ range

between­attacks.­Patients’­colchicine­intake­was­monitored­through­the­pill

count­and­by­their­mothers.­The­colchicine­dose­was­increased­to­2­mg/day

before­they­were­considered­colchicine-resistant.
Etanercept­was­given­at­a­dose­of­0.8­mg/kg/week.­Anakinra­was­given

at­a­dose­of­1–2­mg/kg/day.

RESULTS

The­median­age­of­the­patients­was­16­years­(range­11–25)
and­the­median­followup­time­from­the­onset­of­disease­was
84­months­(range­72–120).­Three­children­had­been­initial-
ly­ responsive­ to­ colchicine.­ Five­ patients­ had­ 3–4­ attacks
and­one­had­at­least­2­attacks­per­month.­Four­were­homozy-
gous­for­the­M694V­mutation,­one­was­homozygous­for­the
M680I­mutation,­and­one­was­a­compound­heterozygote­for
M694V/M680I­mutations.­Four­children­had­complained­of
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severe­abdominal­pain­and­joint­pain,­while­2­also­had­chest
pain­during­attacks.­One­adult­patient­also­had­arthritis­in­his
attacks.­The­attacks­were­ lasting­usually­ for­4­days­ (mini-
mum­2­to­maximum­4­days).
The­colchicine­doses­were­adjusted­according­to­the­dose

suggested­ for­ children­ and­ adolescents,­ and­ all­ received­2
mg/day­ before­ they­ were­ considered­ to­ be­ resistant8.
Etanercept­was­started­at­a­dose­of­0.8­mg/kg/week­in­3­chil-
dren­ and­ one­ adult­ patient.­Median­ duration­ of­ treatment
was­3­months;­however,­they­were­all­switched­to­anakinra
due­ to­ insufficient­ clinical­ response­and­ failure­ to­achieve
normal­SAA­levels.­The­other­2­patients­were­started­initial-
ly­on­anakinra.
Three­ patients­ taking­ etanercept­ as­ initial­ therapy­ had

decreased­ numbers­ of­ attacks,­ from­ 3–4­ per­ month­ to­ 2
attacks­ per­ month;­ however,­ the­ clinical­ and­ laboratory
response­was­not­considered­to­be­satisfactory.­Acute-phase
reactants­and­SAA­remained­high­in­2­patients­despite­etan-
ercept­therapy.­All­3­patients­were­then­switched­to­anakin-
ra;­2­of­ them­had­complete­resolution­of­both­clinical­fea-
tures­ and­ laboratory­values­ at­ the­ end­of­ the­ sixth­month.
Subsequently,­ anakinra­ was­ also­ given­ to­ the­ 25-year-old
FMF­ patient,­ who­ had­ 2–4­ attacks/month­ and­ very­ high
acute-phase­reactants­despite­receiving­colchicine­2­mg/day.
He­continues­his­colchicine­as­well.
The­ 2­ patients­ have­ only­ been­ switched­ recently­ (2

months),­ and­ already­ have­ experienced­ a­ good­ clinical
response.­ The­ patients­ who­ received­ anakinra­ from­ the
beginning­also­had­a­dramatic­decrease­in­their­attacks­and
the­acute-phase­reactants­returned­to­normal­ranges.­Median
duration­ of­ treatment­ with­ anakinra­ was­ 9­months­ (range
2–30;­Table­1).
All­ patients­ continued­ taking­ colchicine­ 1.5­ mg/day

throughout­the­treatment­period.

DISCUSSION

Our­report­confirms­the­efficiacy­of­anti-IL-1­treatment­in­a
small­ series­ of­ patients­ with­ FMF­ who­ were­ resistant­ to
colchicine.­The­effectiveness­of­this­treatment­in­FMF­rep-
resents­the­application­of­and­may­be­regarded­as­the­con-
firmation­ of­ the­ bench­ results.­ Although­ there­ are­ case

reports­on­the­use­of­anti-IL-1­therapy­in­such­patients,­our
report­represents­the­first­case­series9,10,11.
FMF­ is­ a­ prototype­ of­ autoinflammatory­ diseases­with

monogenic­ inheritance.­ In­ this­ disease,­ mutations­ in­ the
pyrin­protein­are­associated­with­uncontrolled­production­of
IL-112.­Another­group­of­the­monogenic­autoinflammatory
diseases­ are­ cryopyrin-associated­ autoinflammatory­ syn-
dromes­ where­ the­ mutations­ in­ cryopyrin­ lead­ to­ an
­activation­of­caspase.­Anti-IL-1­treatment­has­been­shown­to
be­ effective­ and­ even­ curative­ in­ the­ treatment­ of­ the
­cryopyrinopathies13.
Colchicine­is­the­established­treatment­of­FMF.­We­pre-

viously­suggested­doses­of­colchicine­for­FMF­according­to
the­ body­ weight­ of­ the­ child8.­ Colchicine­ resistance­ is
defined­ as­ the­ lack­ of­ clinical­ and­ laboratory­ response­ to
colchicine.­True­colchicine­ resistance­ is­not­common.­The
physician­ must­ be­ sure­ of­ compliance­ before­ a­ patient­ is
classified­as­having­colchicine-resistant­FMF.­ Indeed,­ in­a
recent­review,­Ben-Chetrit­and­Aamar14 show­that­a­signifi-
cant­ portion­ of­ adult­ patients­ were­ not­ taking­ their
colchicine­ regularly.­ In­ the­ cohort­ of­ FMF­ patients­ we
describe,­compliance­was­assessed­strictly­and­we­offer­the
definition­of­resistance­accordingly.
The­children­described­here­were­having­attacks­and­per-

sistent­high­ levels­of­acute-phase­ inflammation­ in­ spite­of
adequate­colchicine­doses.­The­persistence­of­inflammation
is­accepted­as­predisposing­to­secondary­amyloidosis,­which
is­the­most­important­complication­of­this­disease.­Therefore
we­decided­to­use­anti-tumor­necrosis­factor­(anti-TNF)­and
anti-IL-1­ treatment­ to­ control­ inflammation­ in­ these­ chil-
dren.­Etanercept­ (anti-TNF)­was­our­ initial­choice­ in­chil-
dren­because­of­the­favorable­responses­we­have­had­in­our
limited­number­of­patients­classified­as­hyper-immunoglob-
ulin­D15.­However,­ the­ response­ to­ anti-TNF­ therapy­was
inadequate.­Thus­we­applied­to­the­local­health­authorities
for­the­use­of­anakinra.­We­observed­a­satisfactory­response
to­anti-IL-1­treatment­and­achieved­control­of­inflammation
in­ our­ patients.­ We­ thus­ suggest­ that­ anti-IL-1­ treatment
should­be­an­alternative­in­patients­with­FMF­who­are­defi-
nitely­ resistant­ to­ colchicine­ therapy,­ and­ that­ anti-TNF
treatment­has­not,­in­our­limited­experience,­been­effective.

Table 1. Characteristics­of­the­5­children­with­FMF.

Patient Sex MEFV Disease Attacks/mo Anti-TNF Anti-IL-1 Attacks/mo
Duration,­mo Duration,­mo Duration,­mo After­Anti-IL-1­

Therapy

1 F M694V/M694V 120 4 0 30 1*
2 M M694V/M694V 108 4 0 9 0
3 F M680I/M680I 84 2 3 2 0
4 M M680I/M694V 72 4 6 7 1*
5 F M694V/M694V 72 5 6 9 0

*­In­those­who­continued­to­have­one­attack/mo­(decreased­from­4/mo)­the­duration­and­severity­of­fever­and
pain­decreased­significantly.
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The­ duration­ of­ biologic­ therapy­ that­ is­ needed­ in­ these
patients­and­whether­therapy­can­be­stopped­after­a­certain
suppression­ of­ inflammation­ remains­ to­ be­ clarified­ with
longterm­studies.

REFERENCES

1. Samuels­J,­Ozen­S.­Familial­Mediterranean­fever­and­the­other
autoinflammatory­syndromes:­evaluation­of­the­patient­with­
recurrent­fever.­Curr­Opin­Rheumatol­2006;18:108-17.

2. Chae­JJ,­Wood­G,­Masters­SL,­Richard­K,­Park­G,­Smith­BJ,­et­al.
The­B30.2­domain­of­pyrin,­the­familial­Mediterranean­fever­
protein,­interacts­directly­with­caspase-1­to­modulate­IL-1­beta­
production.­Proc­Natl­Acad­Sci­USA­2006;103:9982-7.

3. Lidar­M,­Scherrmann­JM,­Shinar­Y,­Chetrit­A,­Niel­E,­
Gershoni-Baruch­R,­et­al.­Colchicine­nonresponsiveness­in­familial
Mediterranean­fever:­clinical,­genetic,­pharmacokinetic,­and­
socioeconomic­characterization.­Semin­Arthritis­Rheum
2004;33:273-82.

4. Seyahi­E,­Ozdogan­H,­Celik­S,­Ugurlu­S,­Yazici­H.­Treatment
options­in­colchicine­resistant­familial­Mediterranean­fever
patients:­thalidomide­and­etanercept­as­adjunctive­agents.­Clin­Exp
Rheumatol­2006;24­Suppl­42:S99-103.

5. Ozgocmen­S,­Ozçakar­L,­Ardicoglu­O,­Kocakoc­E,­Kaya­A,­Kiris
A.­Familial­Mediterranean­fever­responds­well­to­infliximab:­single
case­experience.­Clin­Rheumatol­2006;25:83-7.

6. Tweezer-Zaks­N,­Rabinovich­E,­Lidar­M,­Livneh­A.­
Interferon-alpha­as­a­treatment­modality­for­colchicine-­resistant
familial­Mediterranean­fever.­J­Rheumatol­2008;35:1362-5.

7. Bilginer­Y,­Ayaz­NA,­Ozen­S.­Anti-IL-1­treatment­for­secondary
amyloidosis­in­an­adolescent­with­FMF­and­Behçet’s­disease.­Clin
Rheumatol­2010;29:209-10.

8. Kallinich­T,­Haffner­D,­Niehues­T,­Huss­K,­Lainka­E,­Neudorf­U,
et­al.­Colchicine­use­in­children­and­adolescents­with­familial
Mediterranean­fever:­literature­review­and­consensus­statement.
Pediatrics­2007;119:e474-83.

9. Chae­JJ,­Komarow­HD,­Cheng­J,­Wood­G,­Raben­N,­Liu­PP,­et­al.
Targeted­disruption­of­pyrin,­the­FMF­protein,­causes­heightened
sensitivity­to­endotoxin­and­a­defect­in­macrophage­apoptosis.­Mol
Cell­2003;11:591-604.

10. Calligaris­L,­Marchetti­F,­Tommasini­A,­Ventura­A.­The­efficacy­of
anakinra­in­an­adolescent­with­colchicine­resistant­FMF.­Eur­
J­Pediatr­2008;167:695-6.

11. Roldan­R,­Ruiz­AM,­Miranda­MD,­Collantes­E.­Anakinra:­new
therapeutic­approach­in­children­with­familial­Mediterranean­fever
resistant­to­colchicine.­Joint­Bone­Spine­2008;75:504-5.

12. Mitrolius­I,­Papadopoulos­VP,­Konstantinidis­T,­Ritis­K.­Anakinra
suppresses­familial­Mediterranean­fever­crises­in­a­colchicine
resistant­patient.­Neth­J­Med­2008;66:489-91.

13. Mitroulis­I,­Skendros­P,­Ritis­K.­Targeting­IL-1­beta­in­disease;­the
expanding­role­of­NLRP3­inflammasome.­Eur­J­Intern­Med
2010;21:157-63.

14. Ben-Chetrit­E,­Aamar­S.­About­colchicine­compliance,­resistance
and­virulence.­Clin­Exp­Rheumatol­2009;27­Suppl­53:S1-3.

15. Sakallioglu­O,­Duzova­A,­Ozen­S.­Etanercept­in­the­treatment­of
arthritis­in­a­patient­with­familial­Mediterranean­fever.­Clin­Exp
Rheumatol­2006;24:435-7.

 www.jrheum.orgDownloaded on March 20, 2024 from 

http://www.jrheum.org/

