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Vraag – schildklier = simpel?

A Ja
B Nee



Vraag – wat is correct?

A Ik ben euthyreood
B Ik ben euthyreoid
C Ik ben euthyroid
D Ik ben euthyroot
E Ik ben euthyreoot



Hypothyreoïdie

Gewoon

Oudere

Zwanger

Nodus 

Hyperthyreoïdie

Inhoud



Vrouw, 48 jaar, vermoeid sinds paar maanden.

LO geen struma; geen hypo/hyper kenmerken, G 68 kg

Moet patiënte behandeld worden?
A. Ja, 50 mcg/dag LT4 en geleidelijk ophogen

B. Ja, 100 mcg/dag en nieuwe controle na 2 maanden

C. Nee, stel de diagnose nooit op één meting

D. Ik wil eerst nog aanvullend onderzoek

Casus 1

TSH 0.4 – 4.3 mU/L 22

FT4 11 – 25 pmol/L 5

TPO-Ab’s +
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Hypothyreoidie – start dosis

Roos, Arch Intern Med 2005

NHG
< 60 jaar: volledige substitutie dosis
> 60 jaar of cardiaal risico: langzaam ophogen



Na 3 maanden, nog erg moe
‘’ kan ik geen T3 krijgen?’’

Moet patiënte met T3 behandeld worden?
A. Ja, zij heeft klachten en dus recht op een proefbehandeling
B. Ja, het is waarschijnlijk dat dit een gunstig effect heeft op haar 

klachten
C. Nee, het is te vroeg om hier iets zinnigs over te zeggen
D. Ik wil eerst nog aanvullend onderzoek

Casus 4 

T=0 T=3 mnd

TSH 0.4 – 4.3 mU/L 22 3.8

FT4 11 – 25 pmol/L 5 20

TPO-Ab’s +
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Hypothyreoidie – duur effect LT4

Roos, Arch Intern Med 2005

‘’Weefsels lopen achter op het bloed’’

Richt TSH onderste helft van referentie waarde



Na 10 maanden, nog erg moe, veel minder energie, concentratiestoornissen
‘’ kan ik echt geen T3 krijgen? Happo-maar-niet-happy club zegt dat het 

zinvol is’’

Moet patiënte met T3 behandeld worden?
A. Ja, zij heeft restklachten bij adequate instelling, dus valt een 

proefbehandeling te overwegen
B. Ja, het is waarschijnlijk dat dit een gunstig effect heeft op haar klachten
C. Nee, het effect van T3 is niet bewezen
D. Ik wil eerst nog aanvullend onderzoek

Casus 4 

T=0 T=3 mnd T=10 mnd

TSH 0.4 – 4.3 mU/L 22 3.8 0.9

FT4 11 – 25 pmol/L 5 20 22

TPO-Ab’s +



Voorkomen ~10 -15%

Oorzaken
Auto-immuniteit zelf

Inadequate dosis

LT4 alleen inadequaat

Bewijzen T4+T3
Diermodellen: alleen T4+T3 herstelt euthyreoidie in alle weefsels

RCTs mensen: onduidelijk è T4/T3 hypo trial (2020)

Zoek andere oorzaken

Op proef evt overwegen T4+T3 combi therapie (3-6 mnd)

Hypothyreoidie – restklachten



Trial center

Recruitment 
center

• Admiraal de Ruyter (Van den Berge)

• A’dam UMC Loc AMC (Boelen, Fliers)
• A’dam UMC Loc VUmc (Van Dam)

• ASZ Dordrecht (Kiewiet-Kemper, Massolt)
• Erasmus MC (Visser)

• LUMC (Snel)
• Maasstad (Van Noord)

• Maastricht UMC (Havekes)
• Maxima MC (Wouters-Van Poppel)

• Radboudumc (Medici)
• Rijnstate (Bleumink, Roerink)

• SFGV (Kevenaar)
• UMC Utrecht (Van Santen)

• UMC Groningen (Links, Zandee)
• Van Weel Bethesda (Van Schaik)

• Zuyderland (Tummers, Bianchi)

Hypothyreoïdie – T34 Hypo trial



- TFTs

- Age, gender, SES etc.

- Selected genetic variants and (thyroid hormone) metabolites

- Neurocognitive tests (subgroup n=100)

0 13 26 52 wks39

- Primary endpoint: Tiredness (ThyPRO)

- Secondary endpoints:

Neurocognitive: Tests (subgroup n=200; 0 + 52 wks) 

Cardiovascular: Pulse rate/BP (each visit), ECG (0 + 52 wks)

Bone: serum markers (0+52 wks), DXA (subgroup n=200; 0 + 52 wks)

Lipids: Serum (0 + 52 wks)

Inclusion Double-blinded RCT
(LT4/LT3 vs LT4/placebo; 1 year)

Tiredness

(N=600)

No tiredness

(N=600)

Switch to same LT4 
preparation

6

Run-in period
(4-8 months)

Hypothyreoïdie – T34 Hypo trial



Voorbereiding: voorjaar 2018
(…)
Start: voorjaar 2022 

Trial center

Recruitment
center



Vrouw, 48 jaar, Hashimoto, suppletie met levothyroxine, veel klachten

Wat gaat u doen?
A Ophogen levothyroxine
B Goed gesprek (inname levothyroxine)
C Geen idee, naar de internist

Casus 2 

TSH 0.4 – 4.3 
mU/L

8.7 18 3.2 7.8 16.8

FT4 11 – 25 
pmol/L

13.0 20.1 15.6 14.8 10.8



? adequate levothyroxine/kg (~1.6 ug/kg)

? absorptie 
coeliakie
interactie (antacida, calcium, ijzer)

? therapieontrouw/onjuist gebruik

(dd schildklierhormoonresistentie)

Hypothyreoïdie - TSH blijft hoog

Overweging:
Probeer avond inname
Vloeistof in capsule 
Internist: T4-absorptietest (‘’reset’’)



Casus 3

Vrouw, 83 jaar, klachten van lethargie, gewichtstoename, obstipatie

LO geen struma

TSH 0.4 – 4.3 mU/L 7

FT4 11 – 25 pmol/L 14.1



Subklinische hypothyreoïdie

Vanderpump, Clin Endo 2012

Natuurlijk beloop
TSH < 6 mU/L nihil
TSH 6 - 12 mU/L 40%
TSH > 12 mU/L 75%

Additief effect van TPO-antibodies (plm 2x)

Herhaal na 3 en 6 maanden (TSH, FT4) (& bepaal TPO-Ab’s)
Overweeg oorzaken (NHG, stroomschema)

NHG
Controleer na 3 maanden 



Casus 3

Vrouw, 83 jaar, symptomen blijven

T = 0 T = 3m T = 6m

TSH 0.4 – 4.3 mU/L 7 7.2 6.8

FT4 11 – 25 pmol/L 14.1 13.9 13.3

TPO Ab’s < 40 IU/L 0



Hypothyreoïdie – jong vs oud

J Doucet J Amer Geriatr Soc 1994
Aspecifieke klachten bij ouderen



Wat kun je het beste doen?

1. 50 mcg/dag LT4 en geleidelijk ophogen

2. 100 mcg/dag LT4 en nieuwe controle na 3 maanden

3. Echo-hals (aanwijzing voor Hashimoto)

4. Op zoek naar andere oorzaken voor de symptomen

5. Schrijf jodium supplementen voor
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TSH curve – verschuiving met leeftijd

Surks & Holloway, JCEM 2007, Taylor JAMA Int Med 2014

TSH toename met ouder worden

Meer LT4 recepten bij steeds 
minder hoge TSH waarden



LT4 voor subkl hypo – RCT
368 vs 369 ptn (>65jr)
Start LT4 50 mcg/d of placebo

Oorspronkelijk 2 doelen: 
1. Cardiovasculair 
2. QoL

GEEN effecten

Stott et al NEJM 2017



Subklinische hypothyreoïdie – ETA richtlijn

Pierce et al, ETJ 2013



Take home message - subklinische hypothyreoidie

Diagnose na meerdere metingen

Geen routinematige behandeling

Overweeg proefbehandeling met evaluatie na 3 - 6 maanden
bij TSH > 10 mU/L & leeftijd < 70 jaar



Vrouw, 28 jaar, zwanger, moe

Casus 4

8 wkn

TSH 0.4 – 4.3 mU/L 0.1



Vraag – wat gaat u doen?

A Niets
B FT4 nabepalen
C TSH-R antistoffen nabepalen
D Verwijzen internist-endocrinoloog
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Casus 4 – Wat is meest waarschijnlijk?

A Fysiologisch

B M. Graves (normalisatie in zwangerschap)

C Thyreoïditis

D Factitia



Vrouw, 28 jaar, zwanger, moe

Casus 4

8 wkn 24 wkn
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Zwangerschap – schildklierfysiologie

Verhoogde behoefte
Forse stijging in TBG concentraties

Verhoogd transport en metabolisme door de placenta

Foetale behoefte aan schildklierhormoon

Foetale schildklier = einde van 1e trimester

hCG -> + maternale schildklier



Vrouw, 28 jaar, zwanger

Wat gaat u doen?

Niets, follow-up; fysiologie

Casus 4

8 wkn 24 wkn

TSH 0.4 – 4.3 mU/L 0.1 1.3

FT4 11 – 25 pmol/L 22 10.6

TSH-R < 1.5 U/L 0



Vrouw, 28 jaar, al 5 jaar levothyroxine 88,5 
ug/dag i.v.m. hypothyreoïdie (Hashimoto), 
altijd goed ingesteld

Belt blij: zwanger!

En nu?

Casus 5



Vraag – wat gaat u doen?

A TSH bepalen
B TSH & FT4 bepalen
C TSH & FT4 & TSH-R antistoffen bepalen
D Verwijzen internist-endocrinoloog
E Ophogen levothyroxine



Zwangerschap – hypothyreoïdie

Wat is het probleem?

Kind

hersenontwikkeling

Euthyreoot Hypothyreoot

Oppenheimer, Endocr Rev 1997; Haddow, NEJM 1999 



Wat is het probleem?

Kind

hersenontwikkeling

Moeder

Zwangerschapscomplicaties

(miskraam, pre-eclampsie …)

Zwangerschap – hypothyreoïdie



Alexander, NEJM 2004

Zwangerschap – schildklierfysiologie

Free T4

TSH

10 20 30 40

Weeks of gestation
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n
Ophogen levothyroxine 
met 25 – 50 % bij positieve
zwangerschapstest



Zwangerschap – hypothyreoïdie
Wat is het target TSH?

NHG
Streef TSH 1 – 2 mU/L

NIV
Streef TSH binnen normaalwaarden (0,4 - 4 mU/L)

ATA
Streef TSH onderste helft normaalwaarden



Zwangerschap – hypothyreoïdie

Ophogen LT4 met 25 – 50 % bij positieve zwangerschapstest

Streef TSH binnen normaalwaarden (onderste helft)

Controleer elke 4 wkn tot halverwege; daarna elke 6 wkn

Na bevalling: terug pre-zwangerschapsdosis + controle na 6 wkn



Casus 6: schildkliernodus – en nu?

Expectatief ?
Echo?
Bloedonderzoek?
Paracetamol?
Verwijzing?



Schildkliernodus - differentiaal diagnose

Niet-functioneel
Adenoom
Cyste
Dominante nodus in multinodulair struma
Overige (inflammatoir)
Maligniteit (carcinoom; lymfoom, metastase)

Functioneel
Autonome (‘hete’) nodus

Incidentie

95%

5%



Schildkliernodus - differentiaal diagnose

Niet-functioneel
Adenoom
Cyste
Dominante nodus in multinodulair struma
Overige (inflammatoir)
Maligniteit (carcinoom; lymfoom, metastase)

Functioneel
Autonome (‘hete’) nodus

Incidentie

95%

5%



Anamnese & LO

Anamnese
Familie
Bestraling hals
Heesheid
Thyreotoxische symptomen

LO
Schildklier: diffuus vergroot vs solitaire nodus vs MNS
Fixatie
Lymfeklieren: aan/afwezig



kenmerk sensitiviteit specificiteit LRpos odds ratio 

fixatie 12.8% 98.5% 8.3 9.4 
lymfklier 16.1% 97.9% 7.8 9.1 
heesheid 16.6% 92.8% 2.3 2.6 

leeftijd >60jr 25.5% 87.9% 2.1 2.5 

nodus >4cm 40.3% 86.4% 1.8 2.4 

vast-hard 25.9% 85.9% 1.8 2.1 

man 21.5% 88.5% 1.9 2.1 

snelle groei 10.7% 94.5% 1.9 2.1 

leeftijd <20jr 6.2% 95.7% 1.4 1.5 

solitaire nodus 83.1% 36.7% 1.1 1.5 

Kenmerken – voorspellende waarde
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Mazzaferri, N Engl J Med 1993

Nodulaire afwijkingen - echografie versus palpatie



Analyse - wie?

Palpabele nodus: ALTIJD
Solitair
In multinodulair struma

Incidentaloom
CT en MRI: nee, tenzij

FDG-PET: ja

Focaal ~ 30% maligniteit
Diffuus ~ 50% Hashimoto’s

Focaal

Focal

Diffuus



Nederland: ZEER terughoudend
Incidentaloom CT en MRI: nee, tenzij; FDG-PET: 
ja, mits

Palpabele nodus: vervolgonderzoek

TSH Echo + Fine Needle Aspiration (FNA)

Analyse - wie?



Aanvullend onderzoek - laboratorium 

TSH



Aanvullend onderzoek – lab & imaging

TSHverlaagd normaal

TSH-R Ab

GemengdWarm Hete nodusGeen opname
Multinodulair 

struma
Normaal/
M. Graves

Autonome 
‘toxische’ nodus

Thyreoiditis

aanwezig

M. Graves

afwezig

Scintigrafie
Echo + FNA



Aanvullend onderzoek - echografie

Afgrensbaarheid (regulair, irregulair)
Microcalcificaties
Echogeniciteit
Compositie
Vascularisatie
Halo rond nodus
Vorm (‘’taller than wide’’)
Lymfeklieren

Focal



TiRADS - Thyroid Imaging Reporting and Data 
System 

American College of Radiology



Aanvullend onderzoek - FNA

Nederlandse richtlijn 2014: > 1 cm (tenzij volstrekt cysteus)

BTA 2014 echografische kenmerken

ATA 2016 echografische kenmerken & grootte

Focal

Fine Needle Aspiration (FNA)



FNA – Bethesda classificatie

Focal

Jo Am J Clin Pathol 2010

Classi-
ficatie

Categorie Risico op 
maligniteit (%)

Beleid

I Niet-diagnostisch 1-4 Herhaal FNA

II Benigne 0-3 Klinische follow-up

III Atypie of folliculaire lesie van onzekere
betekenis

5-15 Herhaal FNA

IV Folliculaire neoplasie 15-30 Diagnostische
hemithyreoidecto
mie

V Verdacht voor maligniteit 60-75 Diagnostische
hemithyreoidecto
mie (soms totale)

VI Maligniteit 97-99 Totale
thyroidectomie



Overdiagnostiek

Brito, BMJ 2013



Overdiagnostiek – Zuid Korea

Ahn HS, NEJM 2014; Vaccarella, NEJM 2016

In Erasmus MC: 30% van halsklierdissecties = microPTC



Benigne nodus – mechanische klachten

Hemithyreoïdie

Radiofrequente ablatie (RFA)

Multinodulair struma
Strumectomie
Radioactief jodium (I131)

Focal



Casus 7

Vrouw, 32 jaar

Afvallen, hartkloppingen

Wat gaat er door uw hoofd? 
A. Niets
B. Thyreotoxicose
C. Fysiologisch
D. Hypothyreoidie (Hashimoto)

TSH 0.4 – 4.3 mU/L < 0.01
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Oorzaken thyreotoxicose

M. Graves
Thyreoiditis
Hete nodus
Multinodulair struma

Factitia
TSHoma
Struma ovarii



Diagnostische tools

Lab TSH-R Ab’s

123-I scintigrafie

Behandeling
I131 therapie

GemengdWarm Hete nodusGeen opname

Multinodulair 
struma

Normaal/
M. Graves

Autonome 
‘toxische’ nodus

Thyreoiditis



Casus 7

Suggesties voor behandeling?

T = 0

TSH 0.4 – 4.3 mU/L < 0.03

FT4 11 – 25 pmol/L 67

T3 1.4 – 2.5 nmol/L 7

TSH-R 
Ab’s

< 1 IU/L 25



TSH

stimulus stimulus

Schildklier
stimulerende 
antistof
(TSI)

Schildklier cel

TSH receptor

M. Graves - etiologie



M. Graves - kliniek

Struma Ophtalmopathie Dermopathie



Behandeling hyperthyreoidie

Thyreostatica
Strumazol (thiamazol)
Propylthiouracil (PTU)

(beta-blokkers)

Radioactief jodium (I-131)

Thyreoidectomie
(kaliumjodide)

Mechanisme
Remmen schildklierhormoonsynthese door 
interferentie met het organificatieproces
(de jodering van tyrosine in het thyroglobuline en 
de koppelingsreactie)

Vernietiging schildklierweefsel door beta-
straling

Verwijdering schildklier



Casus 7

2 weken later: patiente belt i.v.m. jeuk
Wat nu?



Rash/Pruritus
5%, self-limiting
strumazol >> PTU
dosis-afhankelijk
antihistaminica

Veranderde smaak/reuk

Misselijk/diarree

Arthralgie
1 to 5% (hoge dosis)

Thyreostatica – milde bijwerkingen



Agranulocytose
1-5/1,000

Koorts (T > 38 C & keelpijn: check 
leuco’s)

Leverfalen
PTU > Strumazol

(indicaties PTU: zwangerschap 1e 
trimester; intolerantie strumazol

Thyreostatica – ernstige bijwerkingen

3 mnd

Mortaliteit agranulocytose ~ 4 - 10%

Andersen JCEM 2016



Casus 7

Nieuwe uitslagen: reden om iets te doen?
T = 0 3 wkn

TSH 0.4 – 4.3 mU/L < 0,03 < 0,03

FT4 11 – 25 pmol/L 67 18

T3 1.4 – 2.5 nmol/L 7 2.1

TSH-R Ab’s < 1 IU/L 25

NHG
Controleer na 6 weken of het vrije T4 normaal is; 

het TSH hoeft niet te worden bepaald, deze is pas na 12 weken na aanvang van de 
behandeling genormaliseerd.39)

Herhaal de bepaling na 6 weken indien de vrije-T4-waarde te hoog is.
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Nieuwe uitslagen: reden om iets te doen?

T = 0 3 wkn

TSH 0.4 – 4.3 mU/L < 0,03 < 0,03

FT4 11 – 25 pmol/L 67 18

T3 1.4 – 2.5 nmol/L 7 2.1

TSH-R Ab’s < 1 IU/L 25

NHG
Controleer na 6 3 weken of het vrije T4 normaal is; 

het TSH hoeft niet te moet wel worden bepaald, deze is pas na 12 weken na aanvang 

van de behandeling genormaliseerd.39)

Herhaal de bepaling na 6 3 weken indien de vrije-T4-waarde te hoog is.

T ½ T4 = 7 dagen



Praktische tips

Block and replace
Bijstarten Thyrax als FT4 in normale gebied zit!!
TSH < upper range: voorkom Graves orbitopathie
Duur: 12 – 18 maanden 50% relapse (meestal in 1e jaar)

Titratie-regimen
Wens pt
Zwangerschap
Borstvoeding
Ouderen

Meer controles

122 MICHELANGELI ET AL.
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FIG. 2. The fall in TBII (expressed as mean ± SEM) for the
remission group ( ) and the nonremission group (O) at each
6-month period. At all time points, means of group A patients
were significantly lower than group B patient means (p <
0.02). Mean values at 6-, 12-, and 18-month time points were
all significantly less than initial values (p < 0.01). * denotes
significant difference from previous time point.
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FIG. 4. The fall in TSAb (expressed as mean ± SEM) for the
remission group (D) and the nonremission group (O) at each
6-month period. It is a summary of the data from Figure 3.
At all time points, means of group A patients were signifi-
cantly lower than group B patient means (p < 0.03). Mean
values at 6-, 12-, and 18-month time points were all signifi-
cantly less than initial values (p < 0.05). * denotes a signifi-
cant difference from previous time point.

Mean TSAb values at each 6-month period showed a
similar picture to that seen with TBII values (Fig. 4). The
initial mean TSAb levels for group A patients was 2.4
(range 0.6 to 13) and for group B patients 3.9 (range 1.0
to 14) lp< 0.01).

Although the mean TSAb values for patients in group A
had fallen to control levels within 12 months, there were
still some patients who continued to have elevated levels.

Group A Group B

Months of ATD treatment

FIG. 3. TSAb results for all patients over the 18-month pe-
riod of ATD treatment. The lefthand panel shows the data
for the patients who achieved remission (group A) and the
righthand panel shows the data for those who relapsed fol-
lowing ATD (group B) on ATD. Each point is the mean of
triplicate determinations and the standard deviations were all
less than 12%.

In group B, TSAb levels remained elevated but there were
a significant number of patients in this group in whom
TSAb had fallen to control levels. As with TBII values, the
mean TSAb values at 6-, 12-, and 18-month intervals were

significantly different at each time point (p < 0.05).
A predictive outcome of relapse was calculated by di-

viding the patients ultimately achieving remission into two

groups depending on whether or not they had an elevated
TBII value at each 6-month time interval (Table 1). At 6
months there were no significant differences between the
two groups. However, by 12 months a significant differ-
ence was apparent. Thus, 73% of patients with normal
TBII at 12 months achieved remission, while only 28% of
those with a positive TBII did so. At 18 months, 70% and
17% of patients had normal and elevated TBII levels, re-

spectively.

Table 1. TBII Status, at 6-Month Intervals, in
Patients Who Ultimately Achieved Remission.

Months of
treatment

Patients achieving remission

TBII (>15U) TBII (<15U)
0
6
12
18

36/80 (45%)
24/58 (41%)
13/46 (28%)
5/30 (17%)

3/5 (60%)
16/26 (62%)
29/40 (73%)
16/23 (70%)

NS
NS

p < 0.0001
p < 0.0002

The percentages shown are calculated using the numbers of patients who
finally achieve remission expressed as a percentage of those who have either
a positive or negative TBII at each 6-month time point. The final column
shows the level of significance between the TBII positive and negative
patients using a Fisher's exact test (two-sided).
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and edema of the caruncle in 19), an increase in
proptosis in 18 patients, lid retraction in 17 patients,
lagophthalmos in 10 patients, and diplopia in 14 pa-
tients (intermittent or inconstant in 6 and constant in
8). The mean ophthalmopathy-activity score and the
degree of proptosis increased significantly in these 23
patients (Table 3). Soft-tissue changes were always as-
sociated with an increase in at least two major criteria
for ophthalmopathy, and the patient’s assessment
confirmed the development or worsening of ophthal-
mopathy in all cases. No changes occurred in the re-
maining 127 patients in this group (Table 3).

The improvement of ophthalmopathy in 50 of the
75 patients in the radioiodine–prednisone group
who had eye disease at base line involved soft-tissue
changes (palpebral edema in 40, conjunctival hyper-
emia in 45, chemosis in 39, and edema of the carun-
cle in 34) and a decrease in proptosis (35 patients).
Eye-muscle function improved in the 19 patients
who had diplopia before treatment. The mean oph-
thalmopathy-activity score and the degree of prop-
tosis decreased significantly in these 50 patients
(Table 3), and all reported improvement. There were
no side effects of prednisone treatment other than
the appearance of cushingoid features, which disap-
peared after prednisone was discontinued.

 

DISCUSSION

 

Whether treatment of hyperthyroidism in patients
with Graves’ disease is associated with the develop-
ment or progression of ophthalmopathy is the sub-
ject of much debate. In some retrospective studies,
progression of preexisting eye disease was more com-
mon than its development after treatment of hyper-
thyroidism, although progression was not more
common after any one of the three treatments — an
antithyroid drug, radioiodine, or thyroidectomy —
than after the others.

 

3,8-12

 

 In some other studies, in-
cluding three prospective studies,

 

6,13,14 radioiodine
was associated with progression of ophthalmopa-
thy.13-17 Although available comparative studies are
limited, at least one prospective trial15 and two ret-
rospective studies18,19 indicated that progression of
ophthalmopathy was more common in patients treat-
ed with radioiodine than in those who received the
other two treatments. The development or progres-
sion of ophthalmopathy after radioiodine therapy
might be related to the release of thyroid antigens as
a result of radiation injury and to subsequent en-
hancement of autoimmune responses directed to-
ward antigens shared by the thyroid and the orbit.1
The same mechanism has been postulated to explain
the development of ophthalmopathy after irradia-
tion of the neck for nonthyroidal disorders20,21 or af-
ter thyroid-destructive processes.22

In this prospective, single-blind, controlled study,
we found that radioiodine therapy for Graves’ hyper-
thyroidism was followed by the development or,

Figure 1. Changes in the Degree of Ophthalmopathy in Patients
with Hyperthyroidism Who Were Treated with Radioiodine, Ra-
dioiodine and Prednisone, or Methimazole. 
Patients in whom ophthalmopathy developed are included in
the group with worsening. The determination of patients’ sta-
tus was based on an overall evaluation of ocular changes, vari-
ations in the ophthalmopathy-activity score, and the patients’
own evaluation, as described in the Methods section.
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M. Graves orbitopathie – niet actief

Uitgedoofde fase
Oedeem en roodheid verdwijnen
Zwelling en ooglid retractie kunnen 
afnemen
Exophthalmus persisteert, soms enige 
afname van 1-2 mm
Diplopie wordt vrijwel nooit minder
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Mild

Matig - ernstig
Ernstig (DON)

ACTIVITEIT
Actief
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Graves orbitopathie - activiteit

CAS (Clinical Activity Score)
1. spontane retrobulbaire pijn
2. pijn bij opzij/naar boven/beneden kijken
3. roodheid van oogleden
4. roodheid van conjunctiva
5. zwelling van oogleden
6. zwelling van carunkel en/of plica
7. chemosis

Actief CAS ≥ 3



Graves orbitopathie - behandeling
ACTIEF
Altijd
Donkere zonnebril/kunsttranen
Euthyreoidie

Mild
Selenium 2 dd 100 mg

Matig-ernstig
Glucocorticoiden (12 wk schema)

Zeer ernstig
Spoed oogarts (decompressie?)

INACTIEF
Orbita decompressie
Oogspier
Ooglid
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50 patients (26%) in the placebo group. The rate 
of worsening of Graves’ orbitopathy was signifi-
cantly lower in the selenium group than in the 
placebo group (P = 0.01). Because each of the pri-
mary outcome measurements at 6 months was 
significant, use of the Benjamini–Hochberg cor-
rection was not necessary. Changes in individual 
variables on which the overall ophthalmic out-
come was based are shown in Table 2. Improve-
ments in eyelid aperture and in soft-tissue in-
volvement, rather than changes in proptosis and 
eye motility, were the major determinants of the 
overall ophthalmic outcome in patients treated 
with selenium. The median reduction in eyelid 

aperture was 2 mm (interquartile range, 2 to 3) at 
6 months and 3 mm (interquartile range, 2 to 4) 
at 12 months. At 6 months, a large proportion of 
the 32 selenium-treated patients who had improve-
ments in eyelid aperture, soft-tissue changes, or 
both also had an improvement of 6 points or more 
on the appearance subscale of the GO-QOL (84%; 
95% confidence interval [CI], 67 to 95) and on 
the visual-functioning subscale (72%; 95% CI, 53 
to 86) as well as in the overall score (81%; 95% CI, 
63 to 93).

The beneficial effect of selenium on quality of 
life and the overall eye evaluation persisted for 
6 months after therapy was withdrawn, and the 
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Figure 2. Primary End Points.

Panel A shows the changes reflected in the score on the Graves’ orbitopathy–specific quality-of-life questionnaire 
(GO-QOL) at 6 months and 12 months. This questionnaire measures limitations in visual functioning (as a conse-
quence of diplopia, decreased visual acuity, or both) and in psychosocial functioning (as a consequence of a 
changed appearance). Panel B shows the changes at 6 months and 12 months in overall results of the eye evalua-
tion performed by an ophthalmologist who was unaware of the treatment assignments. The quality of life and over-
all eye evaluations were considered to be improved, unchanged, or worsened according to predefined criteria. Dif-
ferences in proportions were tested with the use of the contingency 3×2 chi-square test.
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50 patients (26%) in the placebo group. The rate 
of worsening of Graves’ orbitopathy was signifi-
cantly lower in the selenium group than in the 
placebo group (P = 0.01). Because each of the pri-
mary outcome measurements at 6 months was 
significant, use of the Benjamini–Hochberg cor-
rection was not necessary. Changes in individual 
variables on which the overall ophthalmic out-
come was based are shown in Table 2. Improve-
ments in eyelid aperture and in soft-tissue in-
volvement, rather than changes in proptosis and 
eye motility, were the major determinants of the 
overall ophthalmic outcome in patients treated 
with selenium. The median reduction in eyelid 

aperture was 2 mm (interquartile range, 2 to 3) at 
6 months and 3 mm (interquartile range, 2 to 4) 
at 12 months. At 6 months, a large proportion of 
the 32 selenium-treated patients who had improve-
ments in eyelid aperture, soft-tissue changes, or 
both also had an improvement of 6 points or more 
on the appearance subscale of the GO-QOL (84%; 
95% confidence interval [CI], 67 to 95) and on 
the visual-functioning subscale (72%; 95% CI, 53 
to 86) as well as in the overall score (81%; 95% CI, 
63 to 93).

The beneficial effect of selenium on quality of 
life and the overall eye evaluation persisted for 
6 months after therapy was withdrawn, and the 
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Figure 2. Primary End Points.

Panel A shows the changes reflected in the score on the Graves’ orbitopathy–specific quality-of-life questionnaire 
(GO-QOL) at 6 months and 12 months. This questionnaire measures limitations in visual functioning (as a conse-
quence of diplopia, decreased visual acuity, or both) and in psychosocial functioning (as a consequence of a 
changed appearance). Panel B shows the changes at 6 months and 12 months in overall results of the eye evalua-
tion performed by an ophthalmologist who was unaware of the treatment assignments. The quality of life and over-
all eye evaluations were considered to be improved, unchanged, or worsened according to predefined criteria. Dif-
ferences in proportions were tested with the use of the contingency 3×2 chi-square test.
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ous variable, was significantly greater in patients 
who received teprotumumab than in those who 
received placebo (P<0.001 for all comparisons) 
(Fig. 2A). At week 24, a total of 17 of 42 patients 
(40%) who received teprotumumab had a reduc-
tion of 4 mm or more in proptosis, as compared 
with 0% of patients who received placebo.

At weeks 6, 12, 18, and 24, the reduction in 
the Clinical Activity Score in the teprotumumab 
group was also significantly greater than that in 
the placebo group (P<0.001 for all comparisons) 
(Fig. 2B), although this score also decreased 
markedly and progressively in the placebo group. 

The baseline Clinical Activity Score in the tepro-
tumumab group was 5.1 points, and the mean 
reduction at week 24 was 4 points; this indicates 
that some patients had a near-maximal thera-
peutic effect. This finding was confirmed by a 
post hoc categorical analysis involving patients 
who had a Clinical Activity Score of 0 points or 
1 point; this analysis showed that 69% of the 
patients who received teprotumumab had a 
Clinical Activity Score of 0 or 1 at week 24, as 
compared with 21% of the patients who received 
placebo (adjusted odds ratio, 8.97; P<0.001) 
(Fig. 2C). A post hoc analysis showed that the 

Figure 2. Secondary Efficacy End Points.

Panel A shows the change in proptosis from baseline. Panel B shows the change in the Clinical Activity Score from baseline. Panel C 
shows the results of the post hoc analysis of the percentage of patients with a Clinical Activity Score of 0 or 1 through week 24. Panel D 
shows the change in the visual-functioning subscale of the Graves’ ophthalmopathy–specific quality-of-life scale (GO-QOL) from baseline. 
Scores on the visual-functioning subscale range from 0 to 100, and a change of 8 points is considered to be clinically relevant. Panel E 
shows the change in the GO-QOL appearance subscale from baseline. Scores on the appearance subscale range from 0 to 100, and a 
change of 8 points is considered to be clinically relevant. In Panels A, B, D, and E, means ±SE are shown, and P values were calculated 
with the use of a mixed model of repeated-measurements analysis involving the intention-to-treat population (45 patients in the placebo 
group and 42 patients in the teprotumumab group). Panel F shows the response with respect to subjective diplopia. In this assessment, 
patients are categorized according to four grades, and a change of one grade or more is considered to be clinically relevant. P values shown 
in Panels C and F were calculated with the use of the chi-square test comparing data from patients who had a response with data from 
those who did not.
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