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Questions:

- has cardiac surgery impact on thyroid function ?

1. If so —is this relevant ?

2. What are the effects ?

3. What can we do — has been done..?

4. Can we recommend a form of treatment ?
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- T31s 5 x more potent
- T4 1s 100 x more blood conc
- 80% T3 produced from T4

- mainly in the liver

T3 actions T contractility
Improved diastolic relaxation
T heart rate and automaticity
! afterload - PVR & SVR

T coronary blood flow

- Increases O2 consumption
- protein synthesis
- CHO, lipid & vit metabolism
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- Impact on thyroid hormones
- absence of primary thyroid disease

Non thyroidal illness or
Sick euthyroid syndrome -
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SES type 1: Decrease in total T3
decrease in fT3
TSH low
normal T4

low T3 syndrome

SES type 2: decrease in total T3
decerase in fT3
decrease in total T4
decerease In fT4
low TSH

low T4 syndrome
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| nf lammat ory cytokines ++++ - SES ++++

Endotoxin
Steroids
Hypoxia
Cytokines
Sepsis
Etc.

Liver
5" deionidase (Se)

- reverse T3

TSH-response to low T3 -> Impaired
TSH response tom TRH -> Impaired

Thyroid-hormone binding activity -> impaired

Thyroid binding globulin levels -> decreased

Berger et al. Int Care Med. 1996;22:575- 581, Kelly Altern Med Rev 2000;5:306- 333
Papanicolaou Rev Endocr Metab Dis 2000;1:43- 48, Peeters J Clin Endocrinol Metab 2003;88:3202- 11
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5’- mono- iodinase activity
> decreased MMM/ /é I
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5-deiodinase

| mpaired de- iodination
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Increase rT3 production
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McMahon 2003; Thyroid 13:301- 304

) Herz- und Diabeteszentrum Klinik fir Angeborene Herzfehler op
Nordrhein-Westfalen

L
it e
Universitatsklinik der Rubr-Universitit Bochum ;EM%IHI'MJ




Sick euthyroid syndrome — prognosis ?

Rothwell et al. TSH levels predict outcome in critical illness
Jarek et al. TSH, T3, T4 predict outcome for ICU patients

Rothwell&Lawler APACHE Il plus endocrine parameters
better than APACHE Il

Koh et al. Thyroid and Adrenal function in ICU patients
Parle et al. Thyroid hormone strong predictor of mortality
lervasi et al. Low T3-sysndrome — predictor of death

Chinga-Alayo et al. Thyroid hormone levels improve prediction
of mortality in ICU patients

Rothwell 1995; Crit Care Med 23:78-83, Jarek 1993; Crit Care Med 21:543-550
Koh 1996; Ann AcadMed Singap 25:808-815, Chinga-Alayo 2005;Int Care Med 31:1356-61
lervasi 2003:;Circulation 107:708-13, Parle 2001; Lancet:358:861-865
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Cumulative Death

| Weesems) g yon 573 adult cardiac patients
el T hyroid hormone profiles

1 year follow- up
Cumulative cardiac death
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Sturvival %

i e ace Low- T3- syndrome

_________ in wax Strong predictor of death
T BRIl Hazard ratio 0,395, p=0,0003

Low fT3 in NYHA IlI- IV

Higher fT3 in NYHA I- 11

| Month (p= 17 events)
1 month
e — N““xé_.\!

P00

lervasi 2003; Circulation 107:708- 713
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Thyroid hormone levels improve
prediction of mortality in ICU patients

113 patients

3 hospitals

Prospective

T3 and other hormones...

Probability of ICU mortality

APACHE Il + T3 #T5H

R—— .

TSH wusmi.
| A APACHE N

.
T3+ T8H
:

Optimized logistic regression model
APACHE plus
TSH plus
fT3

Sensitivity {True Positives)

0.25 0.50 0.15

Chinga-Alayo 2005;Int Care Med 31:1356-61 1 - Specificity {False Positives)
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Sick euthyroid syndrome — children ?

Zucker et al. Critically ill pediatric patients SES +
Uzel et al. Paediatric infections SES +
Tahirovic et al. Hepatitis SES +
Tahirovic et al. Diabetic ketoacidosis SES +
Anand et al. PICU patients SES +
Szychowska et al. Paediatric meningitis SES +
Mohn et al. Hodgkin disease SES +
Matsumoto et al. Paed. Bone marrow transplant SES +
Yildizdas et al Sepsis SES +
denBrinker et al. Meningococceal disease SES +

Franklin et al. Sick Neonates SES +
Fisher prematures and sick neonates SES +

Van den Berghe et al. Dopamine infusion -> partial hypopituitarism
aggravates SES
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Sick euthyroid syndrome — cardiac surgery ?

Cardiopulmonary bypass -> SIRS
leucocyte count ++
leucocyte activation
oxidative stress
release of cytokines
[IL6, IL8, TNF alpha, etc...]

hypothermia

Low cardiac output
hypoperfusion
steroids ?
filtration ? MUF

dopamine use
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Sick euthyroid syndrome — paediatric cardiac surgery ?

Allen et al.
Belgorosky et al.
Mainwarning et al.
Mainwarning et al.
Murzi et al.
Saatvedt, Lindberg
Bettendorf et al.

Saatvedt et al.
Bartkowsky et al.
McMahon et al.
Lynch et al.
Plumpton, Haas

SES after CBP correltes to severity of illness
SES for some days after CBP

Neonates at risk for SES

Fontan patients

Prolonged decrease in thyroid hormones
correlation SES and IL6

Transient hypothyroidism SES-2,
correlation to morbidity, neonates at risk
SES after CBP

SES after CBP

SES linked to 1I-6 levels

Thyroid binding globulin decreased
neonates and infants at risk

correlation to morbidity

correlation to bypass
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Length of Cardiopulmonary Bypass (mins)

Plumpton 2005; Int Care Med. 31:581-587
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