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Chcipb b 
Serumm IL-18 levels are not increased 

inn patients with untreated Graves' 
ophthalmopathy. . 
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Cytokiness play an important role in autoimmune thyroid diseases, and serum 
levelss may reflect the activity of the immune process. This is particularly inter-
estingg in Graves' ophthalmopathy, where a reliable serum activity marker is 
warranted.. Interleukin-18 (IL-18) is a potent Thl cytokine, known to induce 
interferonn (IFN)-gamma and the aim of this study was to evaluate serum IL-18 
levelss in Graves' ophthalmopathy. 

Serumm IL-18 was measured by ELISA in 52 patients with untreated Graves' 
ophthalmopathyy (who all had been rendered euthyroid with antithyroid drugs), 
522 healthy controls matched for sex, age, and smoking habits and 15 euthyroid 
patientss who had been treated for Graves' hyperthyroidism and ophthalmopa-
thyy in the past. 

Serumm IL-18 (median values in pg/ml with range) levels did not differ between 
thee untreated Graves' ophthalmopathy patients [226 (61—704)], matched 
healthyy controls [194 (17-802)], and Graves' ophthalmopathy patients who 
weree treated in the past [146 (0-608)]. No correlation was observed between 
serumm IL-18 levels and thyroid function or antithyroid antibodies. There was no 
correlationn between serum IL-18 levels and smoking habits. 
W ee conclude that Graves' ophthalmopathy does not affect serum IL-18. 

Introduction n 

Interleukin-188 (IL-18) is a very potent 
cytokinee with pleiotropic activities. Its pre-
cursor,, Pro-IL-18 can be produced by a 
varietyy of cell types, such as monocytes/ 
macrophages,, dendritic cells, KupfFer cells, 
synoviall  fibroblasts, keratinocytes and osteo-
blasts.. Pro-IL-18 is cleaved by Interleukin-lpJ 
convertingg enzyme to yield the active 18 
kDaa glycoprotein IL-18.' IL-18 is mainly 
producedd by antigen presenting cells, and 
inducess IFN-y production in synergy with 
IL-122 which leads to Thl differentiation. It 
alsoo exerts pro-inflammatory properties by 
enhancingg the production of IL-lf} , Tumour 
Necrosiss Factor alpha (TNFoc), chemokines, 
nitricc oxide and prostaglandins.2 

Thee cytokine network plays an important 
rolee in inflammatory conditions and in auto-
immunee diseases. During an autoimmune 
attack,, it has been suggested that there is a 
changee in the balance between autoreactive 
andd regulatory cell types, and thus in Thl 
andd Th2 cell-derived cytokines. In synovial 
tissuess of rheumatoid arthritis patients, both 

IL-188 mRNA and protein levels were found 
too be higher than in controls.3 Although 
cytokiness are produced in the inflamed tissues 
only,, some could be found in high levels in 
serum.. Studies in different fields have found 
changess in serum IL-18 levels, for instance 
elevatedd serum IL-18 levels in schizofrenia as 
comparedd to age- and sex-matched controls, 
andd higher levels of IL-18 in biliary atresia.4""' 
Onee study showed serum IL-18 levels to be 
elevatedd in Multiple Sclerosis and moreover 
thatt serum IL-18 levels correlate with disease 
activityy as measured by M R I/' 
Increasedd serum IL-18 levels were reported 
inn untreated Graves' hyperthyroid patients 
ass compared to healthy controls, but not in 
patientss with Hashimoto's thyroiditis.' As far 
ass we know, no studies have been published 
evaluatingg serum IL-18 levels in Graves' oph-
thalmopathyy patients. 

Serumm levels of cytokines might be poten-
tiallyy important in making the distinction 
betweenn active and inactive disease, as the 
formerr but not the latter might be suscep-
tiblee to immunosuppressive therapy. In GO, 
serumm levels of soluble IL-2 receptor, IL-6 
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andd IL-6 receptor are elevated. Addition-
ally,, IL-1 and IL-1 receptor antagonist lev-
elss increase in response to radiotherapy and 
IL-44 and IL-10 in response to methylpred-
nisolonee K_n; a combination of IL-6, soluble 
CD300 and soluble TNFct receptor I also had 
somee value in predicting response to radio-
therapy.122 However, none of these can be 
usedd in clinical practice as a surrogate disease 
activityy parameter because of lack of a good 
positive/negativee predictive value. 
Wee were interested to find out whether 
serumm IL-18 levels were changed in Graves' 
ophthalmopathyy patients, and whether or not 
thiss is due to thyroid disease or the eye dis-
easee itself. We therefore decided to measure 
serumm IL-18 levels in 52 untreated, euthy-
roidd Graves' ophthalmopathy patients and 52 
healthyy controls, matched for age, sex and 
smokingg habits and in 15 euthyroid patients 
whoo were treated for ophthalmopathy and 
Graves'' hyperthyroidism in the past. 

Patientss and methods 

PatientsPatients We studied 52 patients with untreated 
Graves'' ophthalmopathy who had been ren-
deredd euthyroid mostly by antithyroid drugs 
andd 52 controls, matched for age, sex and 
smokingg habits. Patients were enrolled 
betweenn 1996 and 2000 and suffered from 
mildd (n=18), moderately severe (n—23) or 
veryy severe (n=l l ) eye disease; serum sam-
pless were available. Controls were recruited 
fromm the general population by advertise-
mentt to participate in a study to determine 
referencee values. We additionally studied 15 
patientss who had been treated for Graves' 
hyperthyroidismm and ophthalmopathy (ex 
GOO patients) (mean ) 13.8  3.6 years 
beforee and did not receive current treatment 
forr either disease. Neither patients nor con-
trolss were affected with diseases known to 
influencee serum IL-18 levels. Smokers were 
definedd as individuals who currently smoked 

cigarettess and non-smokers as those who did 
not. . 
EyeEye measurements The severity of the eye 
involvementt varied from mild to very severe 
andd was graded using the Total Eye Score. 
Thee Total Eye Score was calculated as the 
summ of each NOSPECS class present times 
thee grade in that class (for that purpose we 
substitutedd 1, 2 and 3 respectively, for grades 
a,, b, and c).13 Ophthalmopathy activity was 
scoredd using the Clinical Activity Score based 
uponn classic inflammation parameters: rubor, 
dolor,, tumour and functio laesa.14 

MethodsMethods Serum samples were stored at -20°C, 
untill  use. All samples were measured in 
duplicate.. A highly sensitive, commercially 
availablee ELISA kit (Quantikine, R&D Sys-
tems,, Minneapolis, MN) was used to mea-
suree serum concentrations of IL-18 (detec-
tionn limit 12 pg/ml, CV 10%). Free T4 (fTJ 
wass determined with either a coated tube 
12SII  radioimmunoassay (SPAC, Byk-Sangtec 
Diagnostica,, Dietzenbach 2, Germany), or 
aa solid-phase time-resolved fluoroimmuno 
assayy (Delfia, Wallac Oy, Turku, Finland). 
TSHH was measured in a chemiluminescent 
enzymee immunoassay (Immulite Third Gen-
erationn TSH kit, DPC, Los Angeles). Thyro-
tropinn receptor antibodies were measured as 
TSHH Binding Inhibitory Immunoglobulins 
(TBII )) in the TRAK assay (BRAHMS Diag-
nostica,, Berlin, Germany). 

StatisticalStatistical analysis With an SD of 45 and a 
meann of 126 pg/ml IL-18 concentration in 
healthyy controls (according to the manufac-
turer)) and an expected difference of 28 pg/ml 
forr Graves ophthalmopathy patients, we cal-
culatedd a sample size of 55 patients (a error 
0.05,, power 0.64). To analyse differences 
betweenn two groups we used the Mann-
Whitneyy U-test. We used the Wilcoxon rank 
testt for paired data where appropiate. Cor-
relationss were calculated with the Spearman 
correlationn coefficient. 
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Results s 

Thee results are presented in Table 1 and Fig-

uree 1. Serum IL-18 (median values in pg /ml 

wit hh range) levels did not differ between 52 

euthyroid,, untreated Graves' ophthalmopathy 

patientss [226 (61-704) pg /ml ], 52 matched, 

healthyy controls [194 (17-802) pg/ml] and 15 

euthyroidd patients treated for Graves' hyper-

thyroidismm and ophthalmopathy in the past 

[1466 (0-608) pg /ml ]. 

Theree was no significant correlation between 

serumm IL-18 levels and age, sex , smoking 

habitss or thyroid function (TSH and fT ). 

Theree were 41 TBI I levels from 52 patients 

withi nn the group of Graves' ophthalmopathy 

patients.. A positive TBI I level was defined as 

higherr then 12 U / l , so 23/41 patients had a 

mediann TBI I of 36 U / l , range 13-405. From 

155 patients who were treated for Graves' 

hyperthyroidismm and ophthalmopathy in the 

pastt only two had a positive TBI I (16 and 78, 

respectively).. There was no significant cor-

relationn between IL-18 and TBI I antibodies. 

Theree was no correlation between serum IL -

188 levels and activity or severity of the eye 

diseasee as measured by the Clinical Activit y 

Scoree and Total Eye Score within the group 

off  eye-disease patients. There was also no 

correlationn with smoking habits. 

Discussion n 

Wee did not observe any correlation between 

serumm IL-18 levels and TSH, fT, or TBI I 

inn our euthyroid Graves' ophthalmopathy 

patients.. Miyauchi ct al.' reported higher 

serumm IL-18 levels in Graves' hyperthyroid-

ismm patients in the hyperthyroid state as com-

paredd to the euthyroid state, but also failed 

too find any correlation between serum IL-18 

levels,, TBI I titers, fT and freeT,. We did 

nott observe that serum levels of IL-18 were 

relatedd to activity or severity of Graves' oph-

thalmopathy.. Serum IL-18 measurements 

thereforee cannot be used as a serum marker of 

Graves'' ophthalmopathy in clinical practice. 

Itt is still possible that IL-18 plays a local role in 

thee orbit. IL-18 is mainly a T hl cytokine and 

GOO has been reported to be a Th 1 rather then 

aa Th2 type disease.1"' It may very well be that 

serumm levels do not reflect the local tissue con-

centrations.. In addition, in a previous study, we 

foundd similar levels of IL-18 m R NA in orbital 

connectivee tissues from patients with active vs. 

inactivee eye disease, making it less likely that 

IL-188 is a marker of activity in Graves' oph-

thalmopathy."'' In these orbital connective tis-

suee samples of patients with active and severe 

untreatedd G O, we found higher m R NA levels 

off  inflammatory cytokines (IL-1 , IL-6, IL- 8 

andd IL-10) and higher IL-2. as a marker of a 

predominantlyy Th 1 profile compared with tis-

suess from inactive GO patients. 

Inn earlier studies we found that serum con-

centrationss of a variety of cytokines and 

adhesionn molecules, like IL-1 receptor 
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Figuree l : Median and individual serum IL-18 levels 
inn 52 untreated euthyroid Graves' ophthalmopathy 
patientss (untreated GO), 52 healthy controls 
matchedd for sex, age and smoking habits and 15 
patientss who were treated more than 10 years ago 
forr Graves' hyperthyroidism and G O (ex GO). 
Statisticall analysis was performed with the Mann 
Whitneyy U-test 
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Tablee 1: Characteristics and thyroid function of 52 untreated Graves' ophthalmopathy patients (GO), 
522 healthy sex and age matched controls and 15 patients who were treated more than 10 years ago for 
Graves'' hyperthyroidism and ophthalmopathy (ex GO) 

F/M M 

Agee (yrs ) 

Smokingg yes/no 

Durationn eye disease in months 

median/range e 

Clinicall  Activity Score (0-10)* 

median/range e 

Totall  Eye Score (0-60)* 

median/range e 

TSHH (0.4-4 mU/1)*  mean +SD 

fT44 (10-23 pmol/1)*  mean D 

TBIII  (positive if >12U/1) 

nn positive/ n total 

IL18pg/ml l 

median/range e 

Controls s 

n=52 2 

41/11 1 

522  9.5 

27/25 5 

--

--

--

2.00  1.4 

144  2 

--

194/17-802 2 

GO O 

n=52 2 

41/11 1 

522  9.5 

27/25 5 

13/1-156 6 

4/0-9 9 

12/4-36 6 

1.88  1.9 

4 4 

23/41 1 

226/61-704 4 

exx GO 

n—15 5 

9/6 6 

588 9 

8/7 7 

150/102-276 6 

0/0 0 

6/0-20 0 

1.00 0 

144  2 

2/15 5 

146/0-608 8 

**  Normal value 

antagonist,, 1L-6 receptor and sICAM-1 are 

higherr in smokers than non-smokers, per-

hapss reflecting an overall upregulation of the 

activityy of the immune system.'217 This may 

bee of importance in Graves' ophthalmopathy 

becausee smoking is a strong risk factor for its 

development.1 8 2""  Interestingly, serum IL-18 

levelss were not found to be influenced by 

smoking.. From our observations we con-

cludee that serum IL-18 levels are not corre-

latedd to either the activity or the severity of 

Graves'' ophthalmopathy. 
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