61 yo M w/heart disease
presenting in decompensated HF

1/24/13
Jess Hwang



HP|

3 weeks worsening orthopnea, PND, DOE
Referred to UCMC for transplant evaluation

—ound to have 100% afib burden 1 month
orior to admission

3 weeks ago complained to tremors to his
cardiologist, amiodarone was stopped

Does not recall having thyroid function
tested In the past




HPI cont.

URI symptoms 2 weeks ago

No chest pain, no palpitations

Mild diarrhea

No weight loss

No visual complaints

No family history of thyroid disease



Heart fallure history

Diagnosed in 2008 after massive M
Was medically managed for 4 years

3-4 weeks ago noticed decreased exercise
tolerance, DOE, PND

Had been on amiodarone since 2008



PMH Fam Hx

HTN Mother: DM2, CHF,
CAD (s/p Ml in 2008 and breast cancer
5V CABG) PGF: lung cancer
CHF (class IV)
Afib Meds
Dyslipidemia ASA
Lipitor
SHx Coreg
Quit tobacco in 1999 (50 Digoxin
pack year history) Cymbalta
No EtOH or illicits L asix
Aldactone
Valsartan

Coumadin



Physical exam

Vitals 36.5, 97, 73/43, 97% RA, BMI 24
Gen: no apparent distress. Thin.
HEENT: no scleral icterus, no proptosis.
Neck: no thyromegaly/nodules/thyroid pain.
CV: irregularly irregular, tachy.

Pulm: basilar crackles

Gl: soft, nontender, normal bowel sounds
Ext: mild tremor, normal reflexes

Neuro: alert and oriented



Labs
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Labs cont.

TSH 0.01 (RR 0.3-4.0)

FT4 3.07 (RR 0.9-1.7), TT4 10.8 (RR 5-11.6)
TT3 121 (RR 80-195)

T3 1188 (RR 160-353)

AntiTPO/Tg/TSI Ab neg

Urine 1odine: 388,874 (RR 26-705)

IL-6 < 6.2 (RR <17.4)




10/19 10/22 11/1
TSH 0.01 0.01 0.01
(0.3-4.0)
FT4 3.07 3.17 2.44
(0.9-1.7)
TT3 121 92 113
(80-195)
FT3 320 257
(230-420)
(T3 1188 1251

(160-353)



Presenter
Presentation Notes
PTU was started to reduce production of thyroid hormone and inhibit peripheral conversion of T4 to T3. 


Thyrotoxicosis differential

Thyroiditis
— Medications
— Viral

Autoimmune- Graves
Multinodular goiter
Autonomous hyperfunctioning nodule


Presenter
Presentation Notes
Jod–Basedow phenomenon: iodine induced hyperthyroidism in patient with goiter

Wolff-Chaikoff effect: autoregulatory function after ingesting large amounts of iodine causing reduction in thyroid hormone levels. Can occur in normal or affected thyroids.


Thyroid US

R lobe: 5.7 x2.2x2cm

- mildly heterogeneous echotexture
L lobe: 4.6 x 1.6 x 2 cm

- mildly heterogeneous echotexture
Isthmus: 0.4 cm

Subcentimeter hypoechoic nodules measuring 0.3 and 0.4
gm in R/L lobes

No lymphadenopathy

IMPRESSION: mildly heterogeneous echotexture
consistent with thyroiditis
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Hospital course

Started on PTU 200 mg TID

Started Prednisone 40 mg daily which he
was on for a week with plan for taper

Continued on Coreg BID

Underwent CV and remained in NSR

HF team said he does not require a heart
transplant or LVAD at this time



Post-discharge course

e Followed in endocrinology clinic 1 week
post-discharge and at that time (likely AIT
type Il vs mixed)

— Switched to MMI 20 mg daily
— Re-started Prednisone 20 mg daily

 Was to repeat TFTs Iin 2 weeks but is now
following up closer to home



Clinical objectives/questions

* Review properties/effects of amiodarone

* Review features/treatment strategies of the
AlIT | vs Il vs mixed

 Is IL-6 useful in differentiating between types
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Amiodarone
Properties

e Similar in structure to T4
e Benzofuran ring

* 37% lodine by weight

e Elimination half-life ~50d
o 2-24% thyroid dysfunction


Presenter
Presentation Notes
-10% of the molecule is deiodinated daily. Optimal daily intake of iodine is 150-200 mcg, on amiodarone, patients are receiving 50-100 fold excess iodine daily.

-After amiodarone withdrawal, the drug and its metabolites remain biologically available for a long time (Heavily concentrated in the skin, liver, lung, eyes, fat, muscle)

-Between 2-24% of patients experience amiodarone-induced thyroid dysfunction








Mechanisms of interaction

* |Inhibits type | 5-deiodinase activity
— Decreased peripheral conversion of T4->T3
— Decreased conversion of rT3->T2

 Inhibit type Il 5’-deiodinase activity
— Decreased conversion of T4->T3 In pituitary

* Inhibits thyroid hormone entry Iinto
peripheral tissue


Presenter
Presentation Notes
In peripheral tissue, especially the liver, amiodarone inhibits type I 5’-deiodinase activity which functions to remove an iodine from T4 to generate T3 and from rT3 to generate T2.

Some report possible inhibition of type II 5’-D which converts T4T3 in the pituitary

Can also inhibit thyroid hormone entry into peripheral tissues.

Amiodarone is also thought to induce a hypothyroid-like condition at the tissue level (decreased effect of T3 on B-adrenergic receptors)


Effect of Amiodarone on TFTs

Table 1 Effects of amiodarone on thyroid hormone profile in euthyroid subjects

Duration of treatment

Parameters (serum) <3 months >3 months

T4 or free T4 T T (up to 40% > baseline)
T3 or free T3 l ! or low-normal

Reverse T3 T T

TSH T (up to 20 mU/) normal

Loh KC. Postgrad Med J 2000;76:133-140.


Presenter
Presentation Notes
Normal changes include

- Slightly elevated FT4, Normal or low TT3 (from reduced 5’-deiodination), Elevated rT3 (which is usually far greater than the decrease in T3), Transiently increased/decreased TSH (dose and time dependent)

- High FT3 can distinguish AIT from NTI




Pathogenesis AIT Type | vs |l

Narayana S. Thera Adv in Endo and Metab 2011.2:115-126.


Presenter
Presentation Notes
Incidence of AIT ranges from 1-23%. Can occur suddenly or after years. As of now, no great parameters to predict who will have this occur.

Identifying the subtype can treatment/further management. Type 1 affects those w/pre-existing thyroid disease and occurs more often in areas of low-iodine intake. Underlying pathogenesis is excessive hormone synthesis by autonomously functioning tissue in response to iodine. Type 2 occures in patients with previously normal thyroid glands and is a destructive inflammatory thyroiditis due to amiodarone. Mixed forms exist which complicate the diagnosis. 



Combination of physical exam, labs for autoantibodies, ultrasound w/color doppler are a good start. RAIU can be used but can be low in both type 1 and type 2 due to subacute thyroiditis like picture or from high intrathyroidal iodine concentration 


Amiodarone-induced thyrotoxicosis: Type 1 or type 2?

FINDING RELATIVE WEIGHT OF FINDING"
TYPE 1 (OVERACTIVITY)  TYPE 2 {INFLAMMATION)

+2 —1
0 +2
Thyroid autoantibodies > twofold of upper normal
Antimicrosomal (anti-thyroid peroxidase) +1 0
Antithyroglobulin +1 0
Anti-receptor antibodies +1 0
Radioactive iodine thyroid uptake (24-hour values)
< 1% —1 +1
1%—3% +1 —1
> 3% +2 —2
Interleukin & (IL-6) levels
> twofold of upper normal —2 +2
Normal [or minimal elevation) 0 0

Color flow Doppler sonography
Decreased blood flow (pattern 0) —2 +2
Normal to increased flow (patterns 1-4) +2 -2

Satisfactory response to a specific therapeutic trial

Prednisone 3040 mg/day alone (within 4 weeks) -2 +2
Thionamide with or without perchlorate (within 8 weeks) +2 0
Combination of both modalities of treatment 0 0
TOTAL +2 0

Cardenas GA et al. CCJIM 2003;70(7):624-631.
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Presentation Notes
Net difference between 2 columns of >5 strongly supports one type. Net difference of <3 would be difficult to differentiate. This is a semi-quantitative tool that hasn’t been prospectively validated.


AIT
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JCEM 2010. Approach to AIT.
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Presentation Notes
- Type 1 (caused by increased hormone synthesis)- treat with thionamide to block further organification of iodine and synthesis of thyroid hormone. PTU used to be favored because it inihibits peripheral 5’deiodinase activity but the FDA in 2010 issued an advisory on PTU’s liver toxicity and all of the guidelines recommend MMI firstline.

- Because of the high levels of iodine, it often takes higher-than-normal doses of MMI to be effective (up to 60 mg daily). Potassium perchlorate can be used as an adjunct by reducing intrathyroidal iodine stores by inhibiting thyroid iodine uptake.

- If type 1 recurs, definitive treatment would be with RAI or surgery depending on RAIU scan, surgical candidate

- Type 2 is treated with 2-3 months of GC. If an exacerbation occurs during the taper, steroids should be increased.

- Mixed type: prednisolone 40 mg daily and MMI 40 mg daily

- RAI is not usually effective because iodine uptake by the gland is inhibited by the iodine in amiodarone.


Significance of IL-6 levels?

« JCEM 1994

e Cross-sectional study:
— 27 AIT (15 AIT+/12 AIT-)
— 14 euthyroid on amiodarone
— 10 AIH
— 56 with hyperthyroidism (Graves/adenoma)
— 50 controls

* Implications for treatment


Presenter
Presentation Notes
15 with no thyroid abnormalities

12 with nodular goiter or autoimmune disease

- IL6 is a cytokine, acute phase reactant has been studied as a parameter in thyroid destructive processes

- Since AIT can be semi-resistant to thionamides, this test could affect management. If high levels of IL-6 are found, glucocorticoids should be employed.
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Presenter
Presentation Notes
IL-6 levels can be elevated in type 2 AIT but specificity is low

13 of 15 patients with AIT- patients had serum IL-6 > 250, the highest levels found in spontaneous hyperthyroidism. 

The usefulness of IL-6 is confined to when it is very high (c/w type 2), can be a marker to follow as patients are treated/tapered from therapy.


Take home points

 Type | AlT- iodine-induced excessive
thyroid hormone synthesis, underlying
abnormal thyroid.

— Treatment: thionamides

o Type Il AlT- destructive thyroiditis, normal
thyroid.
— Treatment: glucocorticoids

e |L-6 can be a useful marker
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