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Cardiovascular effects of oral tri-iodothyronine in patients undergoing valvular cardiac surgery

Ji Yeon Lee, Hee Yeon Park, Bum Su Kim*, and Young Lan Kwak*

Department of Anesthesiology and Pain Medicine, Gil Medical Center, Gachon Medical School, Incheon,
*Yonsei University College of Medicine, Seoul, Korea

Background: Cardiopulmonary bypass produces a state of functional hypothyroidism characterized by low levels of circulating

tri-iodothyronine (T3). Theoretically, supplementing T3 should result in improved hemodynamics as well as patients’ outcome.

The aim of the present study was to determine whether pretreatment with single oral T3 could prevent serum T3 reduction, and

improve hemodynamics and clinical outcome.
Methods:

Forty-seven patients undergoing valvular heart surgery were included in the study. Patients were randomly assigned

into two groups (T = T group; C = control group) the day before surgery and received single oral T3 40 g or placebo before

operation. Blood samples were collected for determination of serum levels of total T3, T4 and TSH before administration of oral

T3 or placebo (baseline), 1, 6 and 18 hour after weaning of cardiopulmonary bypass. Hemodynamic parameters and medication

were recorded during the intraoperative period and throughout the first 24 h after arrival at the intensive care unit.

Results:

T3 levels were significantly higher in the T group 1 hr after weaning of cardiopulmonary bypass. T3 levels in the

T group were all maintained within the normal range throughout the study period, whereas it was decreased to below normal

level in the C group at 18 hr after weaning of cardiopulmonary bypass. In the T group, vasoactive agent requirements were reduced

during and after cardiopulmonary bypass.
Conclusions:
reduction in vasoactive agent requirement.

Pretreatment with single oral T3 prevented the reduction in T3 level after valvular heart surgery, with subsequent
(Korean J Anesthesiol 2009; 56: 535~42)
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Table 1. Preoperative Characteristics of Patients

Variables C group (n = 25) T group (n = 22)

Age 54 + 55 £ 12
Sex (M/F) 6/19 10/12
Body surface area (mz) 1.57 £ 0.13 1.64 = 0.20
Hypertension 2 9”
Diabetes mellitus 1 3
Preoperative medications

ACE inhibitor 6 8

ARA 6 4

B -blocker 3 4

CCB 2 2

Digoxin 9 4

Diuretics 17 14
LVEF 63 £ 9 64 + 8
Atrial fibrillation (pre-op) 13

Operation

MVR 14 14

AVR 5 5

DVR 6 3

All values are mean + SD or number of patients. C group: con-
trol group, T group: tri-iodothyronine group, ACE: angiotension
converting enzyme, ARA: angiotension receptor antagonist, CCB:
calcium channel blocker, LVEF: preoperative left ventricular ejec-
tion fraction, MVR: mitral valve replacement, AVR: aortic valve
replacement, DVR: double valve replacement, “P < 0.05 com-

pared to control group.
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Fig. 1. The serum level of tri-iodothyronine was significantly high-
er in the T group 1 hr after weaning of cardiopulmonary bypass.
C group: control group, T group: tri-iodothyronine group, T1: the
day before surgery (baseline), T2: 1 hour after bypass weaning,
T3: 6 hour after bypass weaning, T4: 18 hour after bypass wean-
ing “P < 0.05 compared to control group.
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Fig. 2. The serum levels of thyroxine did not differ significantly
between groups after baseline. C group: control group, T group:
tri-iodothyronine group, T1: the day before surgery (baseline), T2:
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Fig. 3. The serum levels of thyrotropin did not differ significantly
between groups after baseline. C group: control group, T group:
tri-iodothyronine group, T1: the day before surgery (baseline), T2:

1 hour after bypass weaning, T3: 6 hour after bypass weaning,
T4: 18 hour after bypass weaning.

1 hour after bypass weaning, T3: 6 hour after bypass weaning,
T4: 18 hour after bypass weaning.

Table 2. Hemodynamic Data during Periooperative Period

Pre induction End CPB 1 hour after weaning Sternum close

C group T group C group T group C group T group C group T group
HR (beats/min) 82 + 17 78 + 14 77 £ 12 75 £ 12 82 £ 13 79 =+ 10 81 = 11 80 + 12
MAP (mmHg) 94 + 14 93 + 13 67 £ 11 64 + 10 77 £ 10 75 £ 11 75 £ 11 73 £ 10
CVP (mmHg) 816 6*3 8§ +£3 8 +2 10 £ 2 10 £ 2 10 £3 10 = 2
PCWP (mmHg) 21 £+ 8 186 15 + 4 15+3 16 * 4 15 +3 16 + 4 15+3
CI (L/min/m?) 32 £ 1.0 33 + 1.0 3.0 + 09 3.1 =08 3.1 =07 33 +05 32 + 09 30 £ 05
SVRI (ml/m’/beat) 2,204 + 665 2,063 + 422 1,668 + 527 1,554 + 687 1,809 * 514 1,564 + 368 1,771 + 526 1,598 * 663

All values are mean + SD. C group: control group, T group: tri-iodothyronine group, CPB: cardiopulmonary bypass, HR: heart rate, MAP:
mean arterial pressure, CVP: central venous pressure, PCWP: pulmonary capillary wedge pressure, RVEF: right ventricular ejection fraction,
CL: cardiac index, SVRI: systemic vascular resistance index.

Table 3. Hemodynamic Data in Intensive Care Unit

6 hour after ICU arrival 12 hour after ICU arrival 24 hour after ICU arrival

C group T group C group T group C group T group
HR (beats/min) 84 + 10 82 + 15 85 + 15 82 + 12 79 +7 80 + 11
MAP (mmHg) 86 £ 13 86 = 12 80 £ 13 80 = 10 78 = 12 80 = 8
CVP (mmHg) 8§ £3 9 +4 8§ £3 8§ +£3 8 +4 8§ +£3
PCWP (mmHg) 14 +£3 14 £3 15 £ 4 15+3 14 + 4 13 £3
CI (L/min/m’) 33 £ 08 32 £ 08 32 +£08 33 £05 33 £ 1.0 35 £ 04
SVRI (ml/m’/beat) 1,980 + 500 2,017 + 830 1,896 + 672 1,735 + 333 1,769 + 682 1,642 + 220

All values are mean + SD. C group: controlgroup, T group: tri-iodothyronine group, CPB: cardiopulmonary bypass, HR: heart rate, MAP:
mean arterial pressure, CVP: central venous pressure, PCWP: pulmonary capillary wedge pressure, RVEF: right ventricular ejection fraction,
CIL: cardiac index, SVRI: systemic vascular resistance index.
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Table 4. Pharmacologic Supports and Clinical Outcome in Post-
operative Period

. C group T group
Variables @ = 25) o = 22)
ACC time (min) 96 *+ 36 104 + 35
CPB time (min) 139 + 56 140 + 39
Temporary pacing 13 11
Atrial fibrillation (post-op) 11 5
Atrial fibrillation (new) 1 1
Medication during CPB
Vasopressors
Phenylephrine ([ « g/kg]/n) 23 + 23/23 21 + 20/17
Norepinephrine ([ /2 g/kg]/n) 8 + 14/16 2 + 2915
Vasopressin (unit/n) 1+ 3/7 + 1/6
Inotropic agents
Milrinone (mg/n) 0.5 = 1.0/6 04 + 0.9/3
Medication after bypass weaning in operation room
Vasopressors (n) 8 ¥
Norepinephrine (n) 7 1
Vasopressin (n) 4 0
Inotropic agents
Milrinone (n) 5 2

All values are mean * SD or number of patients. C group: con-
trol group, T group: tri-iodothyronine group, ACC: aortic cross
clamp, CPB: cardiopulmonary bypass, “P < 0.05 compared to
control group.
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Table 5. Pharmacologic Supports and Clinical Outcome in Intensive
Care Unit (ICU)

. C group T group
Variables - 25) m = 22)
Medication during 6 hour after ICU arrival
Vasopressors
Norepinephrine (n) 6 2
Vasopressin (n) 2 0
Inotropic agents
Milrinone (n) 8 2
Medication during 12 hour after ICU arrival
Vasopressors
Norepinephrine (n) 8 ¥
Vasopressin (n) 1 0
Inotropic agents
Milrinone (n) 10 27
Medication during 24 hour after ICU arrival
Vasopressors
Norepinephtine (n) 7 0"
Vasopressin (n) 1 0
Inotropic agents
Milrinone (n) 8 0?
Extubation time (hour) 13 £7 13 +£5
ICU stay (day) 3+1 31
Hospital stay (day) 13+6 10 + 2
Reoperation 1 1

All values are mean * SD or number of patients. C group: con-
trol group, T group: tri-iodothyronine group, ICU: intensive care
unit, P < 0.05 compared to control group.
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