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umber of Belgian patients treated with thyroid hormones (TH)
Is increasing
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Figure 1. Thyrotropin Levels at the Time of the Index Prescription of Levothyroxine
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Figure 2. Median Thyrotropin Levels at the Time of the Index Prescription of Levothyroxine U K
and Rate of Index Prescriptions by Year
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Are patients treated with TH satisfied ?
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JAMA | Original Investigation Ciiwiques:universitaives

NoO Association of Thyroid Hormone Therapy SAINLLe

With Quality of Life and Thyroid-Related Symptoms
in Patients With Subclinical Hypothyroidism
A Systematic Review and Meta-analysis "

Al studies | = 34.1% 95%CI (21.2, 47)
Al only = . 33.2% 95%Cl (15.5, 51.0)
Children and
adolescents = 43.3% 95%CI (11, 75.7)
Overt
Hypothyroidism o 11.8% 95%ClI (4.0, 23.2)
Moo = 35.6% 95%CI (8.2, 62.9)
Hypaothyroidism
(mixed or not descrived) = 43.5% 95%Cl (24.3, 62.7)
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Patient context and TSH levels are % Euthyroid after LT4 withdrawal 2

important
when considering treatment of
subclinical hypothyroidism

'Feller et al 2018, JAMA 2018; ?Burgos N et al, Meta-analyse, Thyroid 2020



Possible explanations for patient dissatisfaction with TH

1. Autoimmune inflammation

2. Co-morbidities

3. Levothyroxine (LT4) is unable to achieve adequate tissue T3 levels

Adapted from Perros P, Clinical Endocrinol 2021



Levothyroxine (LT4) monotherapy is the standard of care
for hypothyroidism
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Is normal TSH under LT4 synonymous of euthyroidism ?
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0.20-
FT3/FT4 In thyroidectomized patients with normal TSH:
A ti
0.15- rate
| = Higher FT4, lower T3 or FT3 vs. controls
0401 = 5% ;
0.05- 7( * FT3 below normal range in up to 15% of pts
4!# N 9 .
0.00- = ™ 040 050 060 o0 » Mildly suppresed TSH are closest to euthyroid
Postoperative TSH =0.03 mU/L 0.03 o =03 mU/L 0.3 o =50 mU/L
(m=358) (n=46) (m =29)

TSH mU/L
FT4 ng/dl
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LDL-C mg/dl
SHBG nmol/l
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BAP pg/fdl

Thyroid state in tissues postop.

Preop — postop
1.48 — 0.01 |
1.07 — 1.56 7
279 =317 1
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69 — 82 1

377 — 371 NS
13— 1517

—Mild hyperthyroid
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1.56 — 0.07 |
1.09 — 1.45 71
2.92 — 296 NS

—Subclinical
hyperthyroid

104 — 104 NS
66 — 66 NS
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13 — 13 NS

—= Closest to euthyroid

Preop — postop
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292276 |
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15 — 14 NS
— Mild hvpothvroid

Gullo D, Plos one 2011; Ito M, Eur J Endocrinol 2012;
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Hypothalamus/pituitary DIO2 is less sensitive to (L)T4-triggered ubiquitination than
peripheral DIO2

TSH levels reflect TH signaling in the pituitary

TSH may not faithfully represent all aspects of thyroid status, especially those fT3 related ?

Bianco AC, Endocrine Reviews, 2019



The relevance of DIO2 polymorphism in hypothyroidism

Thr92Ala-DIO2 polymorphism
Associated with * BMI and insulin resistance’
Prevalence 12%-36% in general population?

Reduces DIO2 activity by 20%

Thr92Ala-DIO2 in mice

Less physical activity, sleep more, short-term
memory problems

Symptoms improve more with LT4/LT3 than LT4
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Thr92Ala-DIO2 and hypothyroidism

Similar prevalence with general population

Conflicting results on the preference for
treatment, response to LT4 monotherapy and

TH levels?

Relevant in some subgroups (thyroidectomy..)

Pre-surgical Post-surgical
FT3 FT3 p
(pg/ml) (pg/ml)
WT
MeantSD 3.2+0.35 3.1+£0.36
Range 24-39 2.6-41 0.097
Median 3.2 o]
ThriAla
MeantSD 3.4+0.52 3.0£0.28
Range 2.7-5.4 2.5-3.9 <0.0001
Median 3.3 2.9
Ala/Ala
Mean+SD 3.4+037 2.9+0 .34
Range 2.9-42 2.5-3.6 0.01
Median 3.4 2.9

"Mentuccia D, Diabetes 2002; Dora JM, EJE 2010; 3Castagna MG, JCEM 2017
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WE WANT T3
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Author Baseline T4 T4:T3 ETA guidelines 2012: YES for 3mo LT3+LT4trial
monotherapy combination|

Saravanan et al. [39] 5.5 5.5 39 :

Walsh et al. [41] 45 42 33 * Multiple LT3 dose

Sawka et al. [43] 3.9 4.0 2.2 - . : . .

Escobar-Morreale ct al. [46] 4.1 e 34 Target LT4:LT3 ratio 13:1 to 20:1

Siegmund et al. [47] 43 4.6 4.0 = NO pregnancy, arrythmia

Mean FT4:FT3 ratio 43 4.5 34

Grozinsky-Glasberg S, JCEM 2006, meta-analyse RCT LT4+LT3 vs LT4; Wiersinga W, ETJ 2012, ETA guidelines



The effect of monotherapy vs. combination therapy (1)

A

Combined therapy Monotherapy Std. Mean Difference Std. Mean Difference Clinical status
Study or Subgroup _Mean SD _Total Mean  SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bunevicius, 2002 -3 642 10 -6 633 10 17% 0.45[-0.44, 134
Hoang, 2013 -215 6.9 70 -075 688 70 125% -0.20 [-0.53,0.13] — ]
Saravanan, 2006 -293 228 344 -318 228 353 626% 0.11[-0.04,0.26) | 3
Sawka, 2007 -14.48 2456 20 -6.02 2563 20 35% -0.33[-0.95,0.29] ——
Walsh, 2003 -05 164 110 -09 164 110 196% 0.24 [-0.02, 0.51)
Total (95% CI) 554 563 100.0% 0.09[-0.03, 0.20]

Heterogeneity: Ch"= 6.68, df= 4 (P= 0.15), F= 40%
Testfor overall effect. Z=1.45 (P = 0.15)

-2 1 0 1 2
Favours combined therapy Favours monotherapy

B Combined therapy Monotherapy Std. Mean Difference Std. Mean Difference QO L
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Clyde, 2003 -16 2433 22 -19 2463 22 241% 012[047,071) B ol
Nygaard, 2009 41075 1027 59 -55 1054 59 352%  -0.50(-0.87,-0.13 ——
Walsh, 2003 185 96 110 -245 87 110 408% 0.06 [-0.20, 0.33)
Total (95% CI) 191 191 100.0% -0.12]-0.53, 0.28]
Heterogeneity: Tau®= 0.09; Chi*= 6.57, df= 2 (P = 0.04), F= 70% 44 52 S % f‘

Testfor overall effect. Z= 0.59 (P = 0.56)

C

Favours combined therapy Favours monotherapy

Combined therapy Monotherapy Std. Mean Difference Std. Mean Difference Psycho|o gica| distress
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Fixed, 95% C| IV, Fixed, 95% CI
Appelholf, 2005 -7.62 7.5 90 -63 682 45 8.0% -0.18[-0.54,0.19] P———
Hoang, 2013 -083 4Mm 70 036 438 70 92% -0.28 061,005 B
Nygaard, 2009 -036 049 59 -023 042 59 7.8% -0.28 |-0.65, 0.08] o
Rodriguez, 2005 -09 1213 30 -49 1081 30 39% 0.34[-017,085) -
Saravanan, 2005 -2.74 49 J44 2N 44 353 464% -0.09-0.24, 0.06) —
Sawka, 2007 -17.4 1692 20 -153 1578 20 27% -01310.75,049
Siegmund, 2004 -8.7 171 26 -78 1757 26 35% -0.051-059, 049 [rm—
Valizadeh, 2009 -09 822 30 04 1071 30 40% -0.13[-064,037) [rm—
Walsh, 2003 -2.2 11.25 110 -51 1125 110 145% 0.26 -0.01,0.52] [r——
Total (95% CI) 779 743 100.0% -0.06 [-0.17, 0.04] q

Heterogeneity. Chi*=11.77, df=8 (P=0.16), F= 32%
Test for overall effect. Z=1.26 (P =0.21)

R 05 0 05 1
Favours combinad therapy Favours monotherapy

Millan-Allanis JM, Thyroid, 2021 Meta-analysis



The effect of monotherapy vs. combination therapy (2)

D Combined therapy Monotherapy Std. Mean Difference Std. Mean Difference .
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl , Fixed, 95% Cl DeprESSIve Sym pt
Appelholf, 2005 -15 6.37 90 -14 79 45 18.7% -0.01 |-0.37,0.34) —

Bunevicius, 2002 -49 5863 10 -3 592 10 31% -0.32-1.20,057]

Hoang, 2013 -082 49 70 -042 49 70 218% -0.08 041,025 ——

Krysiak, 2018 -14 336 17 -02 355 20 56% -0.34 [-0.99, 0.31)

Nygaard, 2008 -45 6.28 59 -26 655 59 18.2% -0.29|-0.66, 0.07] T

Rodriguez, 2005 -38 863 30 -58 866 30 93% 0.2310.28,074) —

Sawka, 2007 -10.4 1081 20 -47 1049 20 60% -053F1.16,010)

Siegmund, 2004 -2.3 58 26 -09 633 26 B8.0% -023[0.77,032)

Valizadeh, 2009 -05 288 30 0 336 30 93% -0.16 [-0.66, 0.35] [

Total (95% CI) 352 310 100.0% -0.15[-0.30, 0.01) B

Heterogeneity: Chi*=5.38,df=8 (P=0.72), F= 0% 1 05 5 055 1'
Test for overall effect Z=1.85 (P = 0.06) Favours combined therapy Favours monotherapy

E Combined therapy Monotherapy Std. Mean Difference Std. Mean Difference Fati gu e
Study or Subgroup  Mean SD _Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Appelholf, 2005 -25 685 90 -3 66 45 520% 0.07 [-0.28,0.43)

Rodriguez, 2005 -03 212 30 -1.2 2 30 254% 0.43[-0.08, 0.94)]
Siegmund, 2004 0 2865 26 02 24 26 22.5% -0.08 [-0.62,0.47)
Total (95% CI) 146 101 100.0% 0.13 [-0.13, 0.39]
Heterogeneity. Chi*=1.98, df= 2 (P=0.37), F=0% ‘2 ‘1 5 1‘ 5

Testfor overall effect: Z= 0.99 (P = 0.32)

Favours combined therapy Favours monotherapy

Millan-Allanis JM, Thyroid, 2021 Meta-analysis



Shortcomings of combination trials
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* Small studies with inadequate power

e Short-duration

* Failure to include symptomatic patients on LT4

* Use of once-daily LT3

[ ]
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Failure to study thyroid-specific PROs

Jonklaas J, ETJ 2021, ATA/BTA/ETA consensus
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Target T3 and TSH levels SAINT-LUC
with combination treatment

T3 levels are more « pulsatile » with LT4/LT3 vs LT4

New sustained-release T3 (ex. T3-sulphate') provides steady T3 levels and restores fT3/fT4

Group A Group B Group C
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'Santini F, Front Endocrinol 2019



.....any role for T3 ?

v/(still) to be proved

v'In better designed trials

v'In special populations (thyroidectomised patients, Thr92Ala-DIO2
polymorphism...)




How are these facts translated into
clinical practice?




Burlacu et al. Thyroid Research (2022) 15:3

https://doi.org/10.1186/513044-022-00121-9 Therid Resea rCh

Use of thyroid hormones in hypothyroid
and euthyroid patients: a THESIS* survey
of Belgian specialists *THESIS: treatment
of hypothyroidism in Europe by specialists:
an international survey

Maria-Cristina Burlacu™, Roberto Attanasio?, Laszlo Hegedis®, Endre V. Nagy*, Enrico Papini®, Petros Perros?,
Kiswendsida Sawadogo’, Marie Bex?, Bernard Corvilain®, Chantal Daumerie', Brigitte Decallonne®,

Damien Gruson'®, Bruno Lapauw'', Rodrigo Moreno Reyes'?, Patrick Petrossians', Kris Poppe'®,

Annick Van den Bruel' and David Unuane'®

Tunisia

Morocco

THESIS participants: > 5000 validated responses



Demographic characteristics of the 80 participants to
THESIS Belgium

Sex, n (%)

Male

Case load/year

10-50: 25%

50-100: 35%

# The sum of percentages exceeds 100% because some respondents had > 1
specialty and were employed in more than 1 place




THESIS Belgium — Choice of TH
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THESIS Belgium
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THESIS Belgium

Causes of persistent symptoms in hypothyroid pts
the burden of chronic disease
chronic fatigue syndrome

comorbidities

presence of underlying inflammation due
to autoimmunity

psychosocial factors

inability of levothyroxine to restore
normal physiology

patient unrealistic expectations

”I|I|II

the burden of having to take medication
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5% 5%
- 3 5 -

unexplained fatigue  obesity resistant to life- SeVETe depression resistant to - female infertility with - simple goiter growing  no, treatment is never
style interventions  hypercholesterclemia, anti-depressant high level of thyroid over time indicated for these
as a complementary medications antibodics patients
treatment




THESIS in Europe I.

TH for goiter in EU TH in euthyroid TPO+ women
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Factors related to TH prescription in euthyroid patients

Mo treatment Treatment
(in euthyroid) (for any other reason)
N=32 N=48

o

< 10
10-30

> 30

e
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]

o

s

e
wn
oo

Endocrinology
Other

onoon

University centre
Other

No treatment Treatment
(in euthyroid) (for simple goiter growing over time)
N=32 N=40

Years of practice < 10 . 6%) (15.0%
10-30 L0%) (50.0%

> 30 . 4%) (35.0%)

Speciality Endocrinology .0%) (70.0%
Other .0%) (30.0%

Place of practice University centre 1% [52.5%
Other . 9%) (47.5%




Conclusions (1)

= LT4 is (still) the standard of care for hypothyroidism

= LT4 monotherapy may not be able to provide adequate TH levels in
all tissues




Conclusions (2)

= LT4+LT3 combined therapy is getting popularity

= _..although the evidence is scarce

= L T4+LT3 combined therapy may be considered in selected patients




Conclusions (3)

= TH are still overprescribed

= TH are prescribed in euthyroid patients (goiter, female TPO+)
despite current evidence




44th Annual Meeting of the

European Thyroid Association
September, 10-13, 2022
Bozar— Brussels Belglum




