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The aim of the study was to investigate whether TH replacement therapy is safe and
impact infarct size, left ventricular (LV) volumes and function in patients with acute myo-
cardial infarction (AMI) and low T3 syndrome (LT3S). Thirty-seven AMI/LT3S patients
were randomly treated or untreated with liothyronine (T3) therapy (maximum dosage 15
mcg/mzldie) in addition to standardized treatment (T3-treated group, n=19; untreated
group, n = 18). TH and thyroxine (TSH) during hospital stay and at 1-month and 6 months
were evaluated. At discharge and at 6 months L'V volumes, ejection fraction, wall motion
score index (WMSI) and infarct extent were measured by cardiac MR. T3-treated patients
had a significant increase in fT3 (p = 0.003 and p <0.001) at discharge and 1-month. These
patients had no signs or symptoms of hyperthyroidism or arrhythmias. At follow-up, there
was a significant reduction in WMSI in both groups (T3-treated group: A = —0.12, p = 0.001;
untreated group: A = —0.04, p = 0.04) and the difference value (discharge/follow-up) was sig-
nificantly higher in T3-treated group than in untreated group (mean difference between
groups = 0.08, 95% confidence interval [CI]: 0.01 to 0.15, p=0.05). Also, stroke volume
increased significantly in the T3-treated group (A =3.4,95% CI: 0.8 to 6, p <0.01) at follow-
up. In conclusion, this is the first pilot experience in which T3 replacement therapy resulted
safe and able to improve regional dysfunction in patients with STEMI/LT3S. © 2018

Elsevier Inc. All rights reserved. (Am J Cardiol 2019;123:905—912)

Low T3 syndrome (LT3S), characterized by decreased
serum triiodothyronine (T3) levels in presence of normal/
mildly reduced serum thyroxine (T4) and thyroid-stimulat-
ing hormone (TSH) and increased reverse-T3 (1T3), occurs
in several cardiac diseases, including acute myocardial
infarction (AMI).' ™ In AMI, changes in thyroid hormone
(TH) levels are rapid during the initial 72 hours after pain
onset, with maximal variations observed between the 24- to
36-hour periods.” LT3S is observed in up to 20% of patients
with AMI and a degree of T3 downregulation is associated
with higher impairment of cardiac function and higher
inflammatory response.””’

LT3S has been associated with worse prognosis in
patients with AMI, both in the in-hospital phase and fol-
low-up.”* The effects of short-term TH administration in
patients with cardiac disease and LT3S have already been
studied in patients undergoing coronary artery bypass graft
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or affected by heart failure of different aetiologies.” " In
spite of much experimental evidence,'””'” no clinical study
explored safety and effects of TH replacement therapy in
patients with AMI and reduced T3 plasma levels. There-
fore, in this pilot study we assessed the feasibility and the
effects of T3 therapy on infarct size, regional wall motion,
LV ejection fraction, and LV volumes in patients with AMI
and reduced T3 plasma levels.

Methods

One-hundred and ninety-five patients with STEMI (ST
Elevation Myocardial Infarction) were considered eligible
to be enrolled in the study on the basis of the following
inclusion criteria: (1) male and female patients, of all eth-
nicities, admitted to the CCU for chest pain, and subse-
quently proven STEMI; (2) age between 30 and 70 years;
(3) patients subject to percutaneous coronary revasculariza-
tion and stenting of the culprit lesion alone within 12 hours
from the onset of symptoms; (4) at hospital admission bor-
derline/reduced plasma levels of triiodothyronine (fT3
</=2.2 pg/ml) or decrease in fT3 plasma levels more than
20% with respect to the admission levels within 72 hours
after hospital arrival.

All patients were treated according to the existing guide-
lines for STEMI management. The mean time between
symptoms of STEMI/admission to the CCU unit and
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randomization was 9 &£ 3 hours. Due to their potential inter-
ference with TH metabolism and results interpretation,
patients already assuming the following drugs were
excluded from the study: (1) TH replacement therapy, anti-
thyroid drugs; (2) amiodarone; (3) corticosteroids; (4) oral
anticoagulant therapy; (5) sympathomimetic drugs; (6) oral
contraceptives or estro-progestinic hormone replacement;
(7) potentially hepatotoxic drugs (e.g., metotrexate). Other
exclusion criteria were the following: (1) previous myocar-
dial infarction; (2) previous evidence of moderate-to-severe
compromised left ventricular function (Ejection fraction
<40%); (3) hemodynamic instability, ventricular fibrilla-
tion, or sustained ventricular tachycardia, cardiogenic
shock, decompensate heart failure (NYHA IV class) on
admission; (4) use of inotropic drugs; (5) known thyroid
disease; (6) patients presenting atrial fibrillation or with
previous documentation of paroxysmal or persistent atrial
fibrillation; (7) severe systemic diseases; (8) systemic
inflammatory autoimmune disease; (9) patients with
mechanical cardiac valves, pace-makers or infusion pumps,
magnetic materials like metallic clips and prosthesis; (10)
patients refusing or unable to supply written informed con-
sent. Forty-two patients that satisfied both inclusion and
exclusion criteria refused to participate to the study.

Therefore, according to the above-mentioned criteria,
the final enrolled population consisted of 37 patients (mean
age 68 + 2 years, female n=6, 16%). Out of these, 19
patients were treated with T3 (T3-treated group) and the 18
were untreated (untreated group). Of the 19 T3-treated
patients, 8 had fT3 <2.2 pg/ml at hospital admission
whereas the remaining 11 had fT3 reduction of 20%.
Patients underwent continuous EKG Holter monitoring dur-
ing hospital stay and at 6-month follow-up. This study pro-
tocol was carried out in accordance with Good Clinical
Practice and the Declaration of Helsinki statements con-
cerning medical research in Humans. The local Ethical
Committee approved this study protocol (study registration
number 266). Written Signature on the Informed Consent
Form was obtained before randomization. The THIRST
Study (Thyroid Hormone Replacement Therapy in ST ele-
vation myocardial infarction) was registered in the Euro-
pean Clinical Trials Database with the following number:
EudraCT: 2009-010869-23.

This is a phase II, randomized, treated/untreated patients
study. Patients were randomly assigned to 2 distinct groups:
(1) substitutive treatment (T3-treated, 19 patients), (2) tra-
ditional treatment (untreated, 18 patients). The outcomes of
this study, feasibility and the effects on cardiac function
and morphology of T3 treatment are listed as secondary
objectives in the trial registry protocol.

The treatment medications supplied for this trial was a
synthetic analogue of native triiodothyronine (Liothyronine
Sodium, LIOTIR, AMSA s.r.l.). Liothyronine Sodium is
already sold in Italy as LIOTIR. The drug was assumed per
os as drops dissolved in a small quantity of water, each
drop containing 0.7 mcg of sodium Liothyronine. For
patients taking Liothyronine Sodium, the maximum daily
dosage was 15 mcg/m?/day, to be assumed 3 times during
the day, in the morning (8 to 9 A.M.) after blood sampling,
at 04:00 P.M. and 10:00 P.M. Treatment with Liothyronine
Sodium started during the in-hospital period (Acute phase),

after 72 hours from hospital admission, and lasted for 6
months after hospital discharge (follow-up phase). The ini-
tial Liothyronine daily mean dose was 22.23 mcg (range
19.87 to 26.53 mcg) and 11.97 mcg (range 10.62 to 13.12
mcg) at the end of treatment. Specifically, the initial dose
was 15 mcg/m*/day in patients <65 years, 12 mcg in
patients with age between 65 and 70 years, and 10 mcg in
those with age >70 years. This range of doses has been cho-
sen based on the results on daily production of T3.'*'" All
patients were subjected to TH and TSH plasma levels
checks every day during hospital stay and at 1 and 6 months
after hospital discharge. In presence of borderline/elevated
fT3 plasma levels (>/= 4.2 pg/ml) and/or evidence of TSH
levels below the referral limits (0.3 microUI/ml) were fol-
lowed by the assumption of a half dosage of ongoing treat-
ment for 10 days. After this period, a new TH dosage was
performed and TH treatment was discontinued in the case
of persistent abnormalities of fT3 and/or TSH plasma
levels.

Whenever the patient manifested symptoms or signs
suggestive of hyperthyroidism (e.g., palpitation, anxiety,
significant weight loss, etc), a new TH dosage was provided
to assess TH status and further clinical or instrumental
exams were performed if necessary.

Both in the acute phase (at admission, after 3 days, and
at discharge) and at follow-up (1- and 6 months), patients
underwent blood sampling for biochemical assays. Blood
samples were withdrawn between 8 A.M. and 9 A.M. from
an antecubital vein, after a 20-minute period of supine rest.
Plasma samples for BNP and cTnl were calculated accord-
ing to a procedure previously described.'® Glutamate Oxa-
loacetate Transaminase (GOT), Alanine Aminotransferase
(ALT), lipid profile (total cholesterol, tryglicerides, high
density lipoproteins, and HDL), and myoglobin were mea-
sured with standard clinical chemistry laboratory analyzer
(CX Chemistry Analyzer (Beckman, CA). Levels of low
density lipoproteins (LDL) were calculated with the Friede-
wald equation.

Serum TSH and fT3, as well as free T4 (fT4), were mea-
sured using an AIA 600 analyzer (Eurogenetics-Tosoh,
Turin, Italy). Reference values for our laboratory are 0.3 to
3.8 mIU/1 for TSH, 2.1 to 4.2 ng/l for fT3, and 7.1 to 18.5
ng/l for fT4.

CMR was performed using a 1.5 T whole-body scanner
(GE Medical Systems, Milwaukee, WI) at discharge and at
6 month’s follow-up. CMR methodology and parameters
has been already defined in previous studies.'”*” CMR data
analysis has been performed by 2 independent experts and
the intraobserver and interobserver agreement were 98%
and 95%, respectively.

Alpha was set at 0.05. Analyses were performed using
SPSS (Version 22.0. Armonk, NY: IBM Corp). Data are
presented as mean + SD, or mean with its 95% confidence
interval (CI). The normality of data distribution was
assessed by the Shapiro-Wilk test. Individual changes at
each follow-up visit were calculated as the follow-up visit
value minus the baseline visit value, and analyzed by paired
Student’s 7 test. A paired ¢ test was used to calculate intra-
group differences, while differences between categorical
variables were done by Chi-square analysis. Differences
between groups in the change of each clinical parameter
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Table 1
Clinical characteristics in overall population and in T3-treated and untreated patients

T3-treated
Variable Entire population (n=37) YES (n=19) NO (n=18) p value
Age (years) 65.0£9.1 66.9 + 8.0 63.1£9.9 0.20
Woman (%) 6 (16%) 2 (11%) 4 (22%) <0.001
Body mass index (Kg/m?) 26.8 £4.4 27.6 +£4.0 26.0 £ 4.9 0.28
Family history of coronary artery disease 12 (32%) 5 (26%) 7 (39%) <0.05
Hypertension 15 (41%) 8 (42%) 7 (39%) 0.25
Diabetes mellitus 2 (5%) 2 (11%) 0(0) <0.05
Hypercholesterolemia 22 (59%) 11 (58%) 11 (61%) 0.25
Smoker 21 (57%) 9 (47%) 12 (67%) 0.41
Chronic kidney disease 0 0 0 NA
Chronic obstructive pulmonary disease 0 0 0 NA
Anterior myocardial infarction (%) 20 (54%) 13 (68%) 7(39) 0.62
Heart rate in hospital (bpm) 14 (5 to 80) 14 (5 to 108) 13 (9 to 80) 0.18
Heart Rate at sixth month (bpm) 20 (0 to 54) 13 (0 to 50) 20 (4 to 65) 0.71
Ectopic ventricular beat in hospital 14 (5 to 80) 14 (5 to 108) 13 (9 to 80) 0.92
Ectopic ventricular beat at sixth month 20 (0 to 54) 13 (0 to 50) 20 (4 to 65) 0.34
Brain natriuretic peptide at discharge (ng/l) 176 (105 to 282) 219 (105 to 305) 148 (86 to 282) 0.60
Brain natriuretic peptide at first month (ng/1) 59 (32 to 100) 59 (34 to 83) 55 (20 to 153) 0.75
Brain natriuretic peptide at sixth month (ng/1) 45 (33 to 63) 48 (33 to 54) 41 (28 to 107) 0.96
Cardiac troponin I (ng/1) 51.1 (31.4to 104.6) 51.1 (31.4to 156.8) 60.7 (29.6 to 103.9) 0.68

Data are expressed ad mean &+ SD or number (%), except for HR, EVB, BNP, and ¢Tnl measures that are reported as median and IQR due to skewed distri-
bution and analysed between groups by the Mann-Whitney U test. Troponin has been measured 3 times a day in the first 3 days and the higher value has been
reported in the study. The total number of EVB per day was reported. Hypercholesterolemia was defined when the value of total cholesterol was > 200 mg/dl

were assessed using the Student’s unpaired ¢ test after test-
ing the equality of variances between groups using the Lev-
ene’s test.

Results

Clinical, biohumoral, and instrumental data of patients
are shown in Table 1. All T3-treated patients swallowed T3
for all the period of follow up. During follow-up at I-
month, T3 daily dose was halved in 4 patients due to
increased T3 circulating level over the range of normality;
in all patients, however, T3 treatment continued up to 6
months. In addition, there were no major cardiac events in
any patients during follow-up.

As shown in Figure 1, fT3 reduction was of 23% (CI: 21
to 25) in overall population at day 3 of hospital admission.
In the Table 2, intragroup and intergroup changes are
reported. Compared to baseline, T3-treated patients had a
significant increase in fT3 circulating levels at discharge
and at the first month of follow-up. Compared to baseline,
untreated patients had a significant decrease in fT73 circulat-
ing levels at discharge, but no change at the first month of
follow-up. At first month of follow-up, the increase in fT3
observed in the T3-treated group was greater than that of
untreated group, whereas, at 6-months follow-up, fT3 circu-
lating levels were not significantly different between the 2
groups. TSH was significantly higher in untreated in com-
parison to T3-treated patients at discharge and at the first
month follow-up (Figure 1). fT4 was not significantly dif-
ferent in the 2 groups and did not change significantly in
acute phase and follow-up.

As shown in the Table 3, the 2 groups did not differ
about LV function and volumes, and the extent of necrosis,

as documented by cardiac MR, at discharge and follow-up.
When we considered per patient differences in SV, WMSI,
left ventricular end-diastolic (LVED), and left ventricular
end-systolic (LVES) Volumes (V), LGE, and ejection frac-
tion (EF) before and after treatment. WMSI reduced in all
patients out of 2, likewise stroke volume (SV), LGE
reduced in all patients, and EF increased in all out of 1;
LVEDV increased in the major part of patients, whereas
LVESYV reduced. In the Table 2, intragroup and intergroup
changes are reported. At follow-up, there was a significant
reduction in WMSI in both groups, but the discharge/fol-
low-up decrease in WMSI was significantly greater in the
T3-treated group (Figure 2). Considering necrosis extent, at
follow-up there was a significant reduction in the global
extent of necrosis, in both groups, but with no difference
between groups. Similarly, stroke volume (SV) increased
significantly in T3-treated group at follow-up, and there
was a tendency (between-group p =0.06) toward a higher
increase in SV in the T3-treated patients compared to the
untreated patients. In the overall population, we did not
observe any correlation between fT3 levels and CMR out-
comes at 6 months.

Discussion

The main results of this study show that there were no
signs or symptoms of hyperthyroidism, and in particular;
T3-treatment did not increase heart rate and did not induce
arrhythmias, and there were no cardiac events in the fol-
low-up in patients with AMI and reduced T3 plasma levels.
Furthermore, the reduction in regional contractile dysfunc-
tion, as documented by the reduced WMSI, was signifi-
cantly higher in T3-treated in comparison to untreated
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Figure 1. The amount of TSH (a), fT3 (b), and fT4 (c) hormones in T3-treated and untreated patients during hospital stay and at follow-up. Data are presented

as mean £ SD.
*p <0.05
** p <0.01

patients when the difference in WMSI at discharge vs fol-
low-up was assessed. In addition, cardiac MR showed the
reduction in the necrotic area in both groups, although the
discharge/follow-up difference between the 2 groups was
not significant, and there was a tendency towards a higher
increase in SV when assessing the discharge/follow-up dif-
ference between groups. WMSI is commonly used in the
clinical practice to assess the extent of left ventricular dys-
function and, also, as an indirect marker to assess the extent
of myocardial damage. In a previous CMR study, we docu-
mented that WMSI had a prognostic role in addition to
necrosis extent and LV enlargement.” Previous studies
showed that the better the reduction in WMSI the higher
the probability of survival and this is mainly true in patients
with severe LV dysfunction.”’*> We actually cannot evalu-
ate whether the entity of variation we observed in the pres-
ent study has clinical relevance. However, we have to

consider that LV function was mainly preserved in overall
population and, therefore, the improvement in cardiac func-
tion has been expected to be low. Vice-versa, in patients
with moderate-to-severe LV, we expect a higher reduction
in WMSI that means higher LV salvage. Accordingly, pre-
vious animal studies showed that T3 treatment reduced
necrotic area, improving, thus, regional systolic func-
tion.”>** Moreover, in the study of Lymvaios, the recovery
of global LV function was associated to low levels of T3
both at 48 hours after AMI and at 6 months.>> In this study,
we did not observe any improvement in the global LV func-
tion, neither there was any effect mediated by T3 on LV
remodeling. However, we enrolled patients mostly with a
preserved global LV function and normal LV volumes,
with a low probability to progress through postischemic
remodeling. In addition, we did not observe any relation-
ship between the levels of T3 and cardiac CMR variables in


www.ajconline.org

T3 Replacement Therapy in STEMI

909

Table 2
Changes (A) in each variable and in each group with intragroup and intergroup comparisons
T3-treated
YES (n=19) NO (n=18)
95% Lower  95% Upper p value 95% Lower  95% Upper p value p value
Mean  CL formean CL for mean (intragroup) Mean  CL formean CL for mean (intragroup) (intergroup)

A Free thyroxine 3 day —-0.4 —-0.7 —0.1 0.005 —0.6 -1.0 —-0.2 0.003 0.38

A Free thyroxine at 0.5% 0.2 0.9 0.003 —0.5% —-0.9 —0.1 0.03 0.0003*
discharge

A Free thyroxine first 0.9% 0.5 1.4 0.0003 0.2* —0.2 0.6 0.34 0.02%*
month

A Free thyroxine sixth 0.3 —0.1 0.6 0.12 0.1 —0.5 0.6 0.84 0.47
months

A Free triiodothyronine 3 —0.4 —1.1 0.3 0.26 —1.0 —-1.6 —0.3 0.008 0.22
day

A Free triiodothyronine at —1.1 -1.9 —0.3 0.009 —1.0 -1.9 —0.1 0.03 0.88
discharge

A Free triiodothyronine first —2.6 -3.5 —-1.7 <0.0001 -1.5 -2.5 —0.5 0.005 0.08
month

A Free triiodothyronine 2.5 -3.6 —1.5 0.0001 —1.6 —-2.5 —0.6 0.002 0.16
sixth months

A Thyroid-stimulating hor- 0.1 -0.3 0.5 0.52 0.0 -1.1 1.1 0.95 0.78
mone 3 day

A Thyroid-stimulating hor- 0.3 —0.1 0.7 0.09 0.4 —0.5 1.3 0.34 0.84
mone at discharge

A Thyroid-stimulating hor-  —0.2 —0.5 0.0 0.11 —-0.3 —-0.8 0.1 0.15 0.63
mone first month

A Thyroid-stimulating hor- 0.0 —-0.2 0.3 0.79 —-0.3 —0.8 0.2 0.26 0.24
mone sixth months

A Global late gadolinium —4.6 —6.6 —2.6 0.0001 2.7 —4.7 —0.7 0.01 0.16
enhancement

A Left ventricular end-dia- 2.0 -1.9 5.8 0.30 —-0.4 —6.1 53 0.89 0.47
stolic volume

A Left ventricular end-sys-  —1.8 —4.6 1.1 0.21 1.0 -2.0 4.0 0.47 0.16
tolic volume

A Wall motion score index ~ —0.119* —0.182 —0.056 0.001 —0.044* —0.087 —0.002 0.04 0.05*

A Stroke volume 34 0.8 6.0 0.013 -1.0 -5.0 3.1 0.62 0.06

A Left ventricular ejection 3.1 -0.5 6.7 0.09 0.7 2.4 3.8 0.66 0.29
fraction

Table 3

CMR parameters of the entire population and in T3-treated patients (YES and NO) at discharge and at sixth month

T3-treated

Cardiac magnetic resonance parameters at discharge Entire population (n=37) YES (n=19) NO (n=18) p value

Left ventricular end-diastolic volume (ml/m?) 88.84 + 14.71 89.56 + 18.78 88.07 £9.14 0.76

Left ventricular end-systolic volume (ml/m?) 3991 £ 12.70 40.67 + 14.08 39.10+11.42 0.71

Left ventricular ejection fraction (%) 53.43 £ 10.04 52.89 £9.72 54 £+ 10.63 0.74

Stroke volume (ml/kg) 4797 £8.43 47.67£6.16 48.29 +10.49 0.83

Late gadolinium enhancement extent (% of mass) 17 £9.87 19 £ 10.80 14.89 4+ 8.58 0.21

Cardiac magnetic resonance parameters at sixth month
Left ventricular end-diastolic volume (ml/m?) 90.06 &+ 14.96 91.52 + 17.60 88.52 £ 11.87 0.55
Left ventricular end-systolic volume (ml/m?) 39.51 £ 15.20 38.91 4+ 16.60 40.14 + 14.02 0.81
Left ventricular ejection fraction (%) 55.35 £ 8.80 56 + 8.70 54.67 £9.11 0.65
Stroke volume (ml/kg) 49.66 £7.13 51.09 £ 7.052 48.14 £ 7.09 0.21
Late gadolinium enhancement extent (% of mass) 13.30 £ 8.28 14.37 4+ 8.68 12.17 £ 7.93 0.43
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overall population both at hospital discharge and at 6
months. This may be due to the fact that T3 treatment
reduced the differences in T3 value among patients and
therefore, changed the potential relationship between T3
levels, and systolic function. In addition, our population
consisted mainly of patients with preserved left ventricular
global function.

The main limitation is the low number of patients. The
initial power calculations included 100 patients per group
to detect a significant difference between groups on the
incidence of major or minor events at a 2-sided alpha level
of 0.05 with a power greater equal to 0.84, assuming an
incidence of major or minor events equal to 20% in patients
treated with sodium liothyronine and 40% in patients
treated with placebo. However, we have had important dif-
ficulties to enroll patients. This was due to the strict inclu-
sion and exclusion criteria adopted for the study, and the
difficulty to get accepted the T3 treatment in patients and

family doctors. Indeed, 42 patients that satisfied inclusion
criteria refused to participate to the study. This is the reason
of the long period of enrollment and the reason to interrupt
the study and to limit the objects of this pilot study on the
effect of T3 treatment on cardiac function and morphology
only that are secondary endpoints as defined in the clinical
trials registry protocol. The reason to use strict inclusion
and exclusion criteria was mainly linked to the need to
have a high safety profile. In fact, since the THIRST study
is the first in which AMI patients have been treated with
biologically active T3, we enrolled only clinically and
hemodynamically stable patients, who had had an uncom-
plicated AMI. Furthermore, in an attempt to maintain a
high safety profile, we used a relatively low dosage of T3.
However, the use of low dose of T3 was also for a potential
physiological reason, considering that supra-physiological
T3 doses led to increased mortality in rodent models very
likely due to exaggerated activation of AKT.”® In this
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context, the results of the Coronary Drug showed that DT4,
the inactive form of thyroxine and administered in patients
with AMI, induced adverse outcomes, in particular arrhyth-
mias.”’ Patients, however, were treated with 6 mg/day D-
T4, that is equivalent to approximately 225 ug of L-T4,
that, in turn, corresponds to more than double the endoge-
nous production of T4."'® It was later found that the D-T4
preparation (Choloxin; Flint Laboratories) used in the Cor-
onary Drug Project was contaminated with a high level of
active L-T4.”

The low T3 regimen dose we adopted may reduce the
potential positive effects of this treatment on cardiac func-
tion and morphology. Therefore, if we consider that
patients assuming T3 have had similar plasma T3 levels
than those not assuming T3, we could speculate that the
maximal T3 daily dose could be increased till a maximum
of 20 mcg/m2 b.s., in order to reach borderline high normal
values of circulating T3, but always paying special atten-
tion to avoid iatrogenic thyrotoxicosis. In this line, the evi-
dence of spontaneous return of serum T3 to normal in
untreated group after 1-month follow-up suggests that T3
substitutive treatment after AMI could be restricted to a
shorter time than that utilized in the present study, in accord
with recent experimental data.”’

In conclusion, oral administration of low T3 dose
resulted safe and able to reduce regional dysfunction. These
results are pioneer, being THIRST Study the first and pilot
experience to treat AMI/Low T3 Syndrome patients with
T3 replacement therapy. Therefore, more data and studies
are needed to assess the potential cardioprotective benefit
of this therapy by trying to answer several issues including
the type of hormone to administer, T3 or T4 or a combina-
tion, the kind of patients who truly benefit TH treatment,
the timing to start and finish this treatment, and the clinical
targets of this approach.
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