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Dear Editor,

Monocarboxylate transporter 8 (MCT8) deficiency, 
or the Allan-Herndon-Dudley syndrome, is a rare 
neurodevelopmental and metabolic disorder caused by 
mutations in the SLC16A2 gene located on the X-chromosome 
(1,2,3). MCT8 is a crucial thyroid hormone transporter 
for various tissues, including the brain. Hence, affected 
boys present with severe neurodevelopmental delay due 
to cerebral hypothyroidism (1,2,4). Early developmental 
milestones are often not reached and patients have severe 
intellectual and motor disability. The endocrine hallmark of 
MCT8 deficiency is increased serum (free) triiodothyronine 
(T3) concentrations, with reduced free thyroxine (T4) 
concentrations and normal to slightly elevated thyroid-
stimulating hormone concentrations (4). The elevated (f)
T3 concentrations lead to signs of thyrotoxicosis, such as 
tachycardia and being underweight (4). The disease has 
been associated with significant morbidity and mortality, 
with 30% of patients dying in childhood (4).

No approved therapeutic treatments are currently 
available for patients with MCT8 deficiency. T3-analogue 
Triac (3,3’,5-tri-iodothyroacetic acid, or tiratricol) is not 
dependent on MCT8 for cellular influx and is, therefore, 
considered a good candidate for treatment (5,6). The Triac 
Trial I and subsequent real-world data showed that Triac 
safely normalizes serum T3 concentrations and ameliorates 
the symptoms of peripheral thyrotoxicosis in paediatric 
and adult male patients (7,8). Currently, the Triac Trial II 
(NCT02396459) is being conducted to explore potential 
beneficial effects in neurodevelopment in young patients 
(<30 months), the results of which are expected in 
2024/2025. A small multicenter, double-blind, randomized, 

placebo-controlled trial [ReTRIACt trial (NCT05579327)], 
aiming to validate the effects of Triac on serum T3 
concentrations, is currently recruiting.

In this issue of JCRPE, Ünsal and Hayran (9) present a 
new case-report of a patient with MCT8 deficiency. Their 
patient, diagnosed at the age of 14 months, exhibits typical 
characteristics of MCT8 deficiency, with a first presentation at 
5 months of age including central hypotonia, developmental 
delay and feeding difficulties in combination with borderline 
normal thyroid function tests. This clinical presentation is in 
line with the median symptom onset at 4 months and median 
diagnostic delay of 14 months (10). This supports the claim 
of the authors that MCT8 deficiency is often overlooked and 
should be included in the differential diagnosis of young 
males with developmental delay and hypotonia. Since 
the “central” component of MCT8 deficiency is the most 
notable, most patients will be seen primarily by (pediatric) 
neurologists. Therefore, it is important to raise awareness of 
MCT8 deficiency in this profession. Moreover, there is large 
variation in the inclusion of the SLC16A2 gene in multigene 
panels across different centers and countries (11), which 
implies that MCT8 deficiency is not always diagnosed after 
genetic testing. Consequently, SLC16A2 should be included 
in all relevant genetic panels. Additionally, it should be 
explored whether modification of the newborn screening 
would allow for diagnosis of MCT8 deficiency immediately 
after birth (12,13). 

In the current case-report, the patient was started on 
Triac with a maintenance dose of 133 mcg/kg/day (9). To 
assess neurodevelopmental outcomes, the Bayley Scales 
of Infant Developmental 3rd Edition (BSID-III) was used 
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at baseline and various time points after treatment. No 
improvements in composite scores were observed after 
12-months of treatment, although some improvements in a 
few developmental milestones were seen, such as improved 
head control. It is not possible to distinguish whether these 
changes would occur as part of the natural history or can 
be attributed to Triac treatment (4). Preclinical studies 
have indicated the potential of Triac in improving brain 
outcomes (5,14). Clinical studies sufficiently powered to 
detect clinically relevant neurodevelopmental changes, like 
Triac Trial II, might provide clues on potential benefits of 
early Triac treatment. 

The authors report that after start of treatment with Triac, 
the FT3 values were variable and higher than expected 
(9), especially since Triac treatment aims to reduce FT3 
values. The authors correctly assume that this is likely 
explained by cross-reactivity of Triac in the used FT3 
immuno-assays. In 2022, Chan et al. (15) showed that all 
immuno-based T3 assays show significant interference 
with Triac, with assay-specific cross-reactivity profiles. 
Therefore, it is important to account for interference when 
interpreting FT3 results, both when unexpected high 
concentrations are measured as suggested by the authors, 
and also when T3 concentrations are measured in Triac 
treated patients. The relatively long time to achieve normal 
serum T3 values [7 months instead of the earlier reported 
4 months by Groeneweg et al. (7)], should therefore also 
be cautiously interpreted since this was established by 
using only one immuno-based assay without applying any 
corrections for cross-reactivity. One way to account for 
interference is to employ a correction algorithm utilizing 
immuno-assays with different cross-reactivities towards 
Triac (7,8). Ultimately, the use of liquid chromatography 
mass spectrometry should be encouraged, as this allows 
to accurately distinguish Triac from T3 and prevents 
misinterpretation of thyroid function tests (15).

Overall, this case-report illustrates multiple challenges in the 
clinical management of patients with MCT8 deficiency (9). 
Despite the discovery of patients with mutations in MCT8 
20 years ago, many unknowns remain, largely caused by 
the rarity of this disorder. Hence, like for all rare disorders, 
international collaboration to collect data in a uniform way 
on disease features and treatment outcomes is critical to 
advance diagnosis, management and therapeutic options 
for patients with MCT8 deficiency.

Acknowledgments

The Erasmus Medical Centre (Rotterdam, The Netherlands), 
which employs M.E.T.F., F.v.d.M, and W.E.V. receives 
royalties from Egetis Therapeutics. None of the authors 

benefit personally from any royalties. Egetis Therapeutics 
had no influence on the conduct of this editorial.

Ethics 

Authorship Contributions

Concept: Matthijs E.T. Freund, Floor van der Most, W. 
Edward Visser, Analysis or Interpretation: Matthijs E.T. 
Freund, Floor van der Most, W. Edward Visser, Literature 
Search: Matthijs E.T. Freund, Writing: Matthijs E.T. Freund, 
Floor van der Most, W. Edward Visser.

Financial Disclosure: The authors declared that this study 
received no financial support.

References
1. Friesema EC, Grueters A, Biebermann H, Krude H, von Moers A, 

Reeser M, Barrett TG, Mancilla EE, Svensson J, Kester MH, Kuiper GG, 
Balkassmi S, Uitterlinden AG, Koehrle J, Rodien P, Halestrap AP, Visser 
TJ. Association between mutations in a thyroid hormone transporter 
and severe X-linked psychomotor retardation. Lancet 2004;364:1435-
1437.

2. Dumitrescu AM, Liao XH, Best TB, Brockmann K, Refetoff S. A novel 
syndrome combining thyroid and neurological abnormalities is 
associated with mutations in a monocarboxylate transporter gene. Am 
J Hum Genet 2004;74:168-175. Epub 2003 Dec 5

3. Schwartz CE, May MM, Carpenter NJ, Rogers RC, Martin J, Bialer MG, 
Ward J, Sanabria J, Marsa S, Lewis JA, Echeverri R, Lubs HA, Voeller 
K, Simensen RJ, Stevenson RE. Allan-Herndon-Dudley syndrome and 
the monocarboxylate transporter 8 (MCT8) gene. Am J Hum Genet 
2005;77:41-53. Epub 2005 May 11

4. Groeneweg S, van Geest FS, Abacı A, Alcantud A, Ambegaonkar 
GP, Armour CM, Bakhtiani P, Barca D, Bertini ES, van Beynum IM, 
Brunetti-Pierri N, Bugiani M, Cappa M, Cappuccio G, Castellotti B, 
Castiglioni C, Chatterjee K, de Coo IFM, Coutant R, Craiu D, Crock P, 
DeGoede C, Demir K, Dica A, Dimitri P, Dolcetta-Capuzzo A, Dremmen 
MHG, Dubey R, Enderli A, Fairchild J, Gallichan J, George B, Gevers 
EF, Hackenberg A, Halász Z, Heinrich B, Huynh T, Kłosowska A, van 
der Knaap MS, van der Knoop MM, Konrad D, Koolen DA, Krude 
H, Lawson-Yuen A, Lebl J, Linder-Lucht M, Lorea CF, Lourenço CM, 
Lunsing RJ, Lyons G, Malikova J, Mancilla EE, McGowan A, Mericq V, 
Lora FM, Moran C, Müller KE, Oliver-Petit I, Paone L, Paul PG, Polak 
M, Porta F, Poswar FO, Reinauer C, Rozenkova K, Menevse TS, Simm 
P, Simon A, Singh Y, Spada M, van der Spek J, Stals MAM, Stoupa A, 
Subramanian GM, Tonduti D, Turan S, den Uil CA, Vanderniet J, van der 
Walt A, Wémeau JL, Wierzba J, de Wit MY, Wolf NI, Wurm M, Zibordi 
F, Zung A, Zwaveling-Soonawala N, Visser WE. Disease characteristics 
of MCT8 deficiency: an international, retrospective, multicentre cohort 
study. Lancet Diabetes Endocrinol 2020;8:594-605.

5. Kersseboom S, Horn S, Visser WE, Chen J, Friesema EC, Vaurs-Barrière 
C, Peeters RP, Heuer H, Visser TJ. In vitro and mouse studies supporting 
therapeutic utility of triiodothyroacetic acid in MCT8 deficiency. Mol 
Endocrinol 2014;28:1961-1970.

6. Groeneweg S, van Geest FS, Peeters RP, Heuer H, Visser WE. Thyroid 
Hormone Transporters. Endocr Rev 2020;41:bnz008.

7. Groeneweg S, Peeters RP, Moran C, Stoupa A, Auriol F, Tonduti D, Dica 
A, Paone L, Rozenkova K, Malikova J, van der Walt A, de Coo IFM, 
McGowan A, Lyons G, Aarsen FK, Barca D, van Beynum IM, van der 
Knoop MM, Jansen J, Manshande M, Lunsing RJ, Nowak S, den Uil CA, 
Zillikens MC, Visser FE, Vrijmoeth P, de Wit MCY, Wolf NI, Zandstra A, 
Ambegaonkar G, Singh Y, de Rijke YB, Medici M, Bertini ES, Depoorter 



Freund MET et al.
Diagnosis and Therapy in MCT8 Deficiency: Ongoing Challenges 

J Clin Res Pediatr Endocrinol
2024;16(1):1-3

3

S, Lebl J, Cappa M, De Meirleir L, Krude H, Craiu D, Zibordi F, Oliver 
Petit I, Polak M, Chatterjee K, Visser TJ, Visser WE. Effectiveness and 
safety of the tri-iodothyronine analogue Triac in children and adults 
with MCT8 deficiency: an international, single-arm, open-label, phase 
2 trial. Lancet Diabetes Endocrinol 2019;7:695-706. Epub 2019 Jul 31

8. van Geest FS, Groeneweg S, van den Akker ELT, Bacos I, Barca D, 
van den Berg SAA, Bertini E, Brunner D, Brunetti-Pierri N, Cappa M, 
Cappuccio G, Chatterjee K, Chesover AD, Christian P, Coutant R, Craiu 
D, Crock P, Dewey C, Dica A, Dimitri P, Dubey R, Enderli A, Fairchild J, 
Gallichan J, Garibaldi LR, George B, Hackenberg A, Heinrich B, Huynh 
T, Kłosowska A, Lawson-Yuen A, Linder-Lucht M, Lyons G, Monti Lora 
F, Moran C, Müller KE, Paone L, Paul PG, Polak M, Porta F, Reinauer 
C, de Rijke YB, Seckold R, Menevşe TS, Simm P, Simon A, Spada M, 
Stoupa A, Szeifert L, Tonduti D, van Toor H, Turan S, Vanderniet J, 
de Waart M, van der Wal R, van der Walt A, van Wermeskerken AM, 
Wierzba J, Zibordi F, Zung A, Peeters RP, Visser WE. Long-Term Efficacy 
of T3 Analogue Triac in Children and Adults With MCT8 Deficiency: 
A Real-Life Retrospective Cohort Study. J Clin Endocrinol Metab 
2022;107:1136-1147.

9. Ünsal Y, Hayran G. Impact of Early Intervention with Triiodothyroacetic 
Acid on Peripheral and Neurodevelopmental Findings in a Boy with 
MCT8 Deficiency. J Clin Res Pediatr Endocrinol 2024;16:116-122.

10. van Geest FS, Groeneweg S, Popa VM, Stals MAM, Visser WE. Parent 
Perspectives on Complex Needs in Patients With MCT8 Deficiency: 

An International, Prospective, Registry Study. J Clin Endocrinol Metab 
2023;109:330-335.

11. Hoffman C, Berrens M. Landscape of genetic testing for monocarboxylate 
transporter 8 (MCT8) deficiency. 2023. Available from: https://www.
egetis.com/wp-content/uploads/Hoffman_SSIEM_2023_Landscape-of-
genetic-testing-for-MCT8-deficiency-004.pdf

12. Iwayama H, Kakita H, Iwasa M, Adachi S, Takano K, Kikuchi M, 
Fujisawa Y, Osaka H, Yamada Y, Okumura A, Hirani K, Weiss RE, 
Refetoff S. Measurement of Reverse Triiodothyronine Level and the 
Triiodothyronine to Reverse Triiodothyronine Ratio in Dried Blood Spot 
Samples at Birth May Facilitate Early Detection of Monocarboxylate 
Transporter 8 Deficiency. Thyroid 2021;31:1316-1321.

13. Yiu RS, Ling TK, Ko CH, Poon SW, Poon GW, Wong FC, Law CY, 
Iwayama H, Lam CW. Allan-Herndon-Dudley syndrome in Hong Kong: 
Implication for newborn screening. Clin Chim Acta 2023;551:117621.

14. Zada D, Tovin A, Lerer-Goldshtein T, Appelbaum L. Pharmacological 
treatment and BBB-targeted genetic therapy for MCT8-dependent 
hypomyelination in zebrafish. Dis Model Mech Dis Model Mech 
2016;9:1339-1348.

15. Chan SL, Refetoff S, Babic N, Jin M, Garg U, Yeo KJ. Triiodothyroacetic 
Acid Cross-Reacts With Measurement of Triiodothyronine (T3) on 
Various Immunoassay Platforms. Am J Clin Pathol 2022;157:156-158.




