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Endocrinology 2023-2024 
What have we learned?
• Guidelines: NICE on AI published last week, August 2024. 

• Prednisolone versus hydrocortisone for AI June 2023

• Endocrine Society and ESE guideline on steroid induced AI

• Cortisol and synacthen tests (Newcastle August 2024)

• Crinecerfont for Congenital Adrenal Hyperplasia NEJM June 2024

• Atumelnant for ACTH dependant Cushings

• Levolio study EJE Dec 2023:

• Non-Blind studies all find that T3 with T4 is magic

• Blind studies all fail to find this: placebo effect is very potent





No evidence of difference between prednisolone 
and hydrocortisone 
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Prednisolone has a longer half life and is 
more potent than cortisol
2.3x binding affinity than cortisol

Replacement dose 3-4mg ONCE daily

MW 362
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Prednisolone has the right half life for OD…

3mg

Rapidly absorbed with half life suitable for once daily administration

harmful





Glucocorticoid withdrawal syndrome (GWS)

• The enigmatic phenomenon of glucocorticoid withdrawal 
syndrome (GWS), due to rapid reduction in cortisol exposure 
following treatment of CS, is difficult to manage.

• (eg from 7mg to 6mg prednisolone, you get aches and pains)

• Awareness of GWS by treating physicians and patient 
education are essential. GWS is not the same as AI but it 
makes it difficult to wean
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What about patients on glucocorticoids for 
rheumatological problems (eg: GCA)
• Guidelines: steroid withdrawal

• Don’t do any tests

• Don’t involve endocrinologists



Clin Endocrinol (Oxf). 2024 Aug;101(2):140-141.



Clin Endocrinol (Oxf). 2024 Aug;101(2):140-141.

failed passed
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Weaning 
prednisolone 
below 3mg



Summary : what have we learned?

• Prednisolone 3mg daily is a replacement dose for most individuals 
who have no adrenal glands

• Steroid withdrawal syndrome results in people taking more steroid 
than they need

• Weaning below 3mg is easier if done slowly

• Patients who have steroid induced adrenal insufficiency also suffer 
from steroid withdrawal syndrome, but this is not an Addisonian 
crisis, and coming off steroids is best done without endocrinologist 
involvement
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Efmody: delayed 
release HC :last year
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Study Protocol

Stable 
Period

Week 1 to 4
Glucocorticoid doses 
maintained

Week 4 to 12
Glucocorticoid doses decreased
4 steps or fewer according to schedule 
Target dose of 8-10mg/m2/d

Week 12 to 24
Glucocorticoid doses 
adjusted in order to 
achieve the lowest 
dose by week 24, 
whilst maintaining 
androstenedione 
control 

Reduction 
Period

Optimisation
Period

2:1 Crinecerfont
or placebo 

24 weeks

N Engl J Med 2024;391:504-514
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1.9 nmol/L

172 nmol/L

166 nmol/L

15.7 nmol/L

N Engl J Med 2024;391:504-514



Summary

• Crinecerfont therapy allowed a reduction in the glucocorticoid dose 
and maintenance of A4 control in 63% of patients, as compared to 
18% of patients in the placebo group

N Engl J Med 2024;391:504-514



and Cushings disease

Crinecerfont: 

Atumelnant









European Journal Endocrinol 2024 190;12-22



The Problem: from thyroid patients :



• The problem is your doctor

• They only spend an hour in their medical 
course learning about the thyroid

• They don’t know any better

• It is a shame that we have to fight to get 
what our bodies need



Weak guidelines

ATA and ETA : LT4 therapy of choice in hypothyroidism; do not support 
combined use due to insufficient evidence from controlled trials, and lack of 
long term LT3 safety data; and unavailability of LT3 formulations that mirror 
natural physiology

BTA: L-T4/L-T3 combination therapy in patients with hypothyroidism should 
not be used routinely. 

Consider as an experimental approach if persistent complaints despite TSH 
in ref range 

Open and balanced discussion of benefits, likely risks of over-replacement 
and lack of long-term safety data 

Discontinue if no improvement after 3 months 



Aim of Levolio

• To evaluate the effect of combination therapy with LT4 + LT3 on peripheral 
tissues, as reflected by sex hormone binding globulin (SHBG) levels, in 
totally thyroidectomized patients without residual thyroid function 

• Achieved by partially replacing LT4 with customized twice-daily doses of 
LT3 (respecting circadian rhythm and the physiological T3/T4 ratio) 

• Changes in other tissue markers and quality of life

• DIO2- rs225014 and MCT10-rs17606253 genetic variant effects

European Journal Endocrinol 2024 190;12-22



Why these genes?



Previous studies on T3 from 2005 (!)

• Watts study (Weston Area T4T3 study) (2005) 

• N=697

• Reduced their thyroxine dose by 50mcg

• Added a capsule of either 50mcg thyroxine

• 10mcg liothyronine (blind and randomised)

• Measured general health (GHQ 12) score – 0 to 36 (36=very tired)



Everybody benefits, even those only on T4…
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Saravanan et al 2005

WATTS study – T4 vs T4/T3 n=697

• 10 ug T3 substituted for 50ug T4
• Note persistent placebo effect



2005: T3=£4/month      T4=£1



Copyright ©2006 The Endocrine Society

Grozinsky-Glasberg, S. et al. J Clin Endocrinol Metab 2006;91:2592-2599

No benefit….meta-analysis



2006:   T3=£4/month       T4=£1



Thyroxine £1.50



January 2020
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exon 3 of the D2 gene 
resulting in a Thr92Ala 
substitution





European Journal Endocrinol 2024 190;12-22



Methods

• Longitudinal, prospective, double-blind, randomized, placebo-
controlled study

• 3 years (From March 2017 to March 2020)

• 160 hypothyroid patients on LT4 therapy following total 
thyroidectomy

• Thyroxine dose reduced, and drops of either T3 or T4 were added 
back twice daily

European Journal Endocrinol 2024 190;12-22



6 months, 4 visits (baseline, 6 weeks, 3 months, 6 months)

Dosing: 
▪ TDD LT4 reduced to 80%, 20% replaced by drops (either LT3 or LT4)
- Both groups: 80% LT4 in the morning as tablet 
- [LT4+LT3]: 20% split into BD LT3 – am and pm 
- [LT4+placebo]: 20% LT4 drops given in am, placebo drops in pm 
▪ Blood tests and dose titration at each visit by one unblinded doctor who never met 

the patients
Genotyping- V1
▪ DIO2-rs225014 and MCT10-rs17606253 variants were genotyped at baseline

Titration- all visits
▪ TSH testsd at 8 am before Rx, Dose adjustments as required at V1 – V3
▪ (LT4 + LT3) : reduction/increase performed on the TTD LT4 (µg) corresponding to the 

sum of the thyroid hormones prescribed in the previous visit – case by case - new 
reduced/increased dosage was converted into doses of LT4 and LT3 following a pre-
defined formula

▪ Aim to maintain to maintain T4/T3 ratio between 13:1 and 20:1

QoL assessment – V0, V2, V3
▪ The Italian version of the ThyPRO

Adherence
▪ Assessment of the daily compilation of the therapeutic scheme delivered to the 

patient
▪ Validated questionnaire Morisky Medication Adherence Scale 

Intention to treat analysis



Results

• 121 patients [63 in the LT4 + LT3 and 58 in the LT4 + placebo group] 
underwent all visits 

European Journal Endocrinol 2024 190;12-22



Primary Outcome: changes in tissue markers 
of peripheral thyroid function 
• No significant differences in tissue markers were observed between 

the [LT4 + LT3] and [LT4 + placebo] groups at the end of treatment 

• SHBG was slightly higher in the [LT4 +LT3 group] (52.9 ± 25.8 nmol/L) 
compared to the [LT4+placebo] (48.9 ± 33.1 nmol/L) (ns)

European Journal Endocrinol 2024 190;12-22



Secondary Outcomes: TFTs 

So TSH went up a bit (1.1 to 2.6) in those on placebo but not in those on T4 and T3
So you might expect those on T3 to feel “better” 

European Journal Endocrinol 2024 190;12-22



Secondary Outcomes: TFTs 

So T3 went down a bit (3.0 to 2.9) in those on placebo but up in those on T4 and T3(3.0 to 3.2)

So you might expect those on T3 to feel “better” 

European Journal Endocrinol 2024 190;12-22



Secondary Outcomes: Changes in tissue markers 
of peripheral thyroid hormone action

No change in bone turnover

European Journal Endocrinol 2024 190;12-22



fT3:fT4

At baseline: 

• fT3/fT4 below physiological range 
(0.27-0.37) in both groups

- suggests a suboptimal compensation 
under LT4 alone, despite mean normal 
TSH

End of treatment: 

• [LT4+placebo]: fT3/fT4 remained low 
(0.26 ± 0.05) 

• [LT4 + LT3]: normalized (0.32 ± 0.08] 

P < .001

The physiological range of the fT3/fT4 ratio (in the presence of 
physiological TSH levels has been proposed in the consensus document 
on the evidence-based use of levothyroxine/liothyronine combinations 
in treating hypothyroidism approved by the American Thyroid 
Association (ATA), British Thyroid Association (BTA), and European 
Thyroid Association (ETA)

European Journal Endocrinol 2024 190;12-22



Changes in quality of life 

• No significant differences in the totalized score in ThyPRO items 
between groups

• The same results were confirmed, performing separate analysis for 
males and females

• No significant correlations were found between the scores in any of 
these items and TSH, fT4, fT3, and fT3/fT4 

European Journal Endocrinol 2024 190;12-22



QoL and symptoms No difference in anything

European Journal Endocrinol 2024 190;12-22



LT4/LT3

• The most frequent adverse effect was TSH reduction below the 
normal range, despite the dose of combination therapy being 
meticulously calculated considering the physiological T4/T3 ratio as 
suggested by the ETA guidelines.

European Journal Endocrinol 2024 190;12-22



Preference: compared to baseline

• 56% preferred LT4+LT3 

• 60% of patients preferred the LT4 + placebo group

• (P =0.58)

European Journal Endocrinol 2024 190;12-22



Influence of DIO2 and MCT10 SNPs on 
experimental treatment outcome
There were no significant genotype-related differences between the 
LT4 + LT3 group and the LT4 + placebo group for the studied outcomes

European Journal Endocrinol 2024 190;12-22



Summary

[LT4+LT3] Vs placebo: 

• significant reduction of TSH

• significant increase of fT3 and fT3/fT4

No significant difference between groups: 

• peripheral tissue markers of thyroid function 

• QoL

• BMI 

European Journal Endocrinol 2024 190;12-22



Conclusions
• [LT4 + LT3] therapy at a dose adapted according to TSH-level, with 

twice-daily LT3, is capable to restore the physiologic fT3/fT4 ratio

• No  beneficial effect of combined therapy on SHBG hepatic secretion 
and bone turnover markers [proxy of the effect of thyroid hormones 
on liver and bone] nor QOL

• Patients did not prefer LT4 + LT3

• Neither preference nor therapeutic compensation is influenced by 
DIO2-rs225014 and MCT10-rs17606253

European Journal Endocrinol 2024 190;12-22



BTA guidelines need updating

ATA and ETA : LT4 therapy of choice in hypothyroidism; do not support 
combined use due to insufficient evidence from controlled trials, and lack of 
long term LT3 safety data; and unavailability of LT3 formulations that mirror 
natural physiology

BTA: L-T4/L-T3 combination therapy in patients with hypothyroidism should 
not be used routinely. 
Consider as an experimental approach if persistent complaints despite TSH 
in ref range 
Open and balanced discussion of benefits, likely risks of over-replacement 
and lack of long-term safety data 
Discontinue if no improvement after 3 months 



CCGs commissioned a T3 withdrawal clinic
• My experience: since 2017.

• Patients are mostly on:

• T4 daily 50mcg to 150mcg

• T3 daily 2.5mcg to 40mcg once, twice or thrice daily

• Armour thyroid

• Ashwaganda

• Turmeric

• Co-enzyme Q

• Note that they are still tired despite being on T3 and measure it with 
a questionnaire

£38.50 (Nov 2022)



We have a duty to protect vulnerable 
patients
• From the use of expensive and potentially harmful (T3) placebos

• T3

• Vitamin D

• Multivitamins

• Ashwaganda

• Co-enzyme Q

• Turmeric

If you spend NHS resources on 
unproven treatments, someone 
else does not get a renal 
transplant



Endocrinology 2023-2024 : What have we learned?

• Guidelines: NICE on AI published last week, August 2024. 

• Prednisolone 3mg median replacement for AI June 2023

• Synacthen tests overused : just do ACTH and cortisol

• Crinecerfont for Congenital Adrenal Hyperplasia NEJM June 2024

• Atumelnant for ACTH dependant Cushings

• Levolio study EJE Dec 2023:

• Non-Blind studies all find that T3 with T4 is magic

• Blind studies all fail to find this: placebo effect is very potent





“trial of therapy” causes bias…
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• “Trials of therapy” of liothyronine (and other complementary remedies) are 
subject to a large placebo effect and should not be used.

• There is no genuine evidence of benefit of liothyronine

• “I have the gene doctor”: rs225014 SNP = Thr92Ala DIO2 gene:
No evidence of genetic variance in need for liothyronine

• Patients with tiredness and depression are vulnerable to being manipulated by 
private practitioners and websites they need to know that we are on their side

• We must maximise efficiency on drug spend and not use drugs that don’t work

.



Fear of stopping as they only stop when 
well…
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Chronic fatigue and “brain fog”
• Listen to the patient. Determine if they have had some form of psychological 

trauma in the past.

• Talking therapies?

• Many are already on placebos, co enzyme Q, Ashwaganda, Turmeric

• Nothing wrong with the placebo effect, but if you are paying for treatment, 
we need evidence of additional benefit on top of placebo.

• Look at history of hypothyroidism. Some have never been diagnosed with 
actual hypothyroidism, but started with a “trial of thyroxine”

• Even when on all these treatments, they remain tired but they are afraid to 
reduce any of them



Explain the risks of a suppressed TSH
• Long term risks osteoporosis and AF (many say they don’t care)

• Offer regular monitoring (e-mail clinic) as they come off T3

• Give them time to talk

• ? Blind trial: needs a fully on board patient

• Some need an alternative placebo, so find one that is cheap and 
harmless

• Ask them what they think might work.

• Suggest selenium



Selenium : another placebo?



Brazil nuts: a cheap source of selenium

Take 1 brazil nut per 
day as T3 being 
withdrawn…





Study design: double blind 
crossover.

All 75 patients had all 
treatments in random 
order for 22 weeks each





T3 no benefit in a blind study

• But what if you subanalyse those who are particularly tired when they 
were on T4 alone?

• And is there a link of that tiredness to DIO2 gene?



1-13                                  14-21                                22-33

However tired, no 
link to gene



We have a duty to protect vulnerable 
patients
• From the use of expensive and potentially harmful (T3) placebos

• T3

• Vitamin D

• Multivitamins

• Ashwaganda

• Co-enzyme Q

• Turmeric

If you spend NHS resources on 
unproven treatments, someone 
else does not get a renal 
transplant



Protocol to reduce DTE or T3…

Week Mon Tues Wed Thurs Fri Sat Sun

0 60 60 60 60 60 60 60

1 60 60 60 30 60 60 60

2 60 30 60 60 30 60 60

3 60 30 60 30 60 30 60

4 30 60 30 60 30 60 30

5 30 60 30 30 60 30 30

6 30 30 30 60 30 30 30

7 30 30 30 30 30 30 30

8 30 30 30 0 30 30 30

9 30 0 30 30 0 30 30

10 30 0 30 0 30 0 30

11 0 30 0 30 0 30 0

12 0 30 0 0 30 0 0

13 0 0 0 30 0 0 0

14 0 0 0 0 0 0 0

• .



Not blind: Fatigue questionnaire in a Norwegian population 
Daily T4 or tds T3

Significant 
placebo 
effect



.• We identified the homozygous variant of the D2-Thr92Ala 
polymorphism in only 6.8% of our patients. Paradoxically, the only 
significant difference we found between the presence of D2-Thr92Ala 
polymorphism and a non-Thr92Ala polymorphism in the deiodinase 2 
gene, was a lower score in overall QoL on LT4 treatment, indicating 
improved QoL. This result is in contrast to the hypothesis that this 
polymorphism may impair the effect of deiodinase 2 and reduce the 
conversion of T4 to T3 at the cellular level.

• Five patients on LT3 dropped out of the study due to side effects, 
which may indicate that some patients do not seem to tolerate LT3 
monotherapy. Based on our results, the D2-Thr92Ala polymorphism 
was not associated with reduced thyroid-specific QoL or treatment 
effects.



Not blind studies are misleading…

Predatory journal will publish any 
old rubbish…



Summary

• No evidence of benefit of Liothyronine over thyroxine

• Profound and prolonged placebo effect

• Money spent on liothyronine could be used to fund the nurses wage 
increase. Every time you sign a prescription for T3, you condemn another 
nurse to a wage freeze

• Vulnerable patients are being taken advantage of.

• “Trials of therapy” are flawed.

• Slow weaning and an explanation of the placebo effect and the risks



Endocrinology 2023-2024 : What have we learned?

• Guidelines: NICE on AI published last week, August 2024. 

• Prednisolone 3mg median replacement for AI June 2023

• Synacthen tests overused : just do ACTH and cortisol

• Crinecerfont for Congenital Adrenal Hyperplasia NEJM June 2024

• Atumelnant for ACTH dependant Cushings

• Levolio study EJE Dec 2023:

• Non-Blind studies all find that T3 with T4 is magic

• Blind studies all fail to find this: placebo effect is very potent


