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Figure (4): Heart rate. Data is presented as mean
and error bars present standard deviation

HR: Heart rate; TO: before treatment; T1: 24 hour
before surgery; T2: before induction of anesthesia;
T3; after induction of anesthesia; T4at weaning
from cardiopulmonary bypass;*:  statistically
significant difference compared to groups Il
Measurements of central venous pressure were
comparable between groups at T3 (5.5%1.5 vs
5.4+1.4 vs 5.741.7 mmHg, respectively, P value =
0.8) and at T4 (7.7+1.03 vs 7.5+1.01 vs +7.8+0.88
mmHg, respectively, P value = 0.6). (Figure 5)
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Figure (5): central venous pressure. Data is
presented as mean and error bars present
standard deviation

CVP: central venous pressure; T3; after induction of
anesthesia; T4at weaning from cardiopulmonary
bypass

Systolic ~ pulmonary  artery pressure  was
comparable between three groups at TO (41.6%3.8,
41.446.3,vs 41.6+5.5 mmHg respectively, P value >
0.05) and at T3 (37.6+3.7 vs 40.3+5.8, 41.6%5.5
mmHg, respectively, P value > 0.05). At T4 it
tended to be lower in group | compared with
groups Il and I11(37.6%+4.5 vs 41.343.9 vs 43.34#3.5
mmHg, respectively). However, the significance
was found between groups | and Il (P value <0.01)
and between groups Il and Il (Pvalue<0.05).
(Figure 6)
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Figure (6): Systolic pulmonary artery pressure.
Data is presented as mean and error bars present
standard deviation

SPAP: systolic pulmonary artery pressure; TO:
before treatment; T3; after induction of anesthesia;
T4at weaning from cardiopulmonary bypass;*:
statistically significant difference compared to
groups Ill; #: statistically significant difference
compared to group Il

The need for pacemakers at T4 was demonstrated
in 1 patient in group | , 6 patients in group Il and 9
patients in group Il and only the difference
between groups | and Il was statistically significant
(P value <0.01) (Table 2)

The number of patient who needed adrenaline
inotropic support was lower in group | compared
to groups Il and Il (4 vs 13 vs 15, respectively, P
value <0.05) and it was comparable between group
Il and Il (P value > 0.05). (Table 2)

The doses of inotropic support at T4 was lower in
group | compared with groups Il and Il (0.01+0.02
vs0.04+0.01 vs. 0.07+0.01 ug/kg/min, respectively,
P value <0.01) and it was comparable between
groups Il and Il (P value >.05) (Table 2)

Table 2: Number of patients who needed
inotropic support, pacemaker and doses of
adrenaline at T4, Data is presented as meantsd

Group | P value

No(15)

Group Il
No(15)

Group 1l
No(15)

Number of 4* 13 15 <0.01
patients
who
needed
inotropes
Doses of
adrenaline
(ug/kg/min)
Number of
patients
who
needed

pacemaker

0.01+0.02* 0.04+0.01' 0.07+0.01 <0.01

1! <0.01
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*statistically significant difference compared to
groups 11&Ill; t: statistically significant difference
compared to group Ill

Blood level of TSH, free T; and free T, was
comparable between the three groups at TO (P
value <0.05). At T2 TSH tended to be lower in
group | than groups Il and lll, although it remained
within normal range (3.9+0.6 vs 4.410.51 vs
5.940.54 ulU/ml, respectively) and the statistical
significance was found between group | and Ill and
between group Il and Il (P value
<.01).whereas, free T; tended to be significantly
higher in group | compared with groups Il and IlI
(3.3+0.49 vs 2.8#0.49 vs 2.3+0.37 pg/ml,
respectively. P value <0.01) and it was significant
as well between groups Il and lll (P value<0.01).
Free T, was lower in group | compared to groups Il
and Il (1.36£0.2 vs 1.52+.25 vs 1.56+.016 ng/dl,
respectively). However, it was only significant
between groups | and Il (P value <0.05). (Figures 7,
8,9)

At T5, TSH level was significantly lower in group |
compared to groups Il and Il (3.7210.35 vs
4.94+0.63 vs 6.81+0.48 ulU/ml, respectively, P
value <0.01). Also, TSH level in group Il was
significantly lower compared to group Il (P value
<0.01). Free T; was significantly higher in group |
compared to groups Il and Il (3.120.53 vs
2.36+0.31 vs 1.93+.027 pg/ml, respectively, P value
<0.01), and significantly higher as well in group Il
compared to group Il (P value <0.01). Free T, was
significantly lower in group | compared to the
other two groups (1.44+0.18 vs 1.78+0.29 vs
2.09+0.17 ng/dl, respectively, P value <0.01).
Moreover group |l was significantly lower than
group Il (P value <0.01). (Figure 7, 8, 9)

In group |, comparing baseline values (T0) of TSH,
free T; and free T, with T5 values, no significance
could be found (P value >0.05). However, group Il
and Il showed significant incline in TSH and free T,
and significant decline in free T; at T5 (P value
<0.01). (Figure 7, 8, 9)
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Figure (7): Thyroid Stimulating hormone. Data is
presented as mean and error bars present
standard deviation

TSH: Thyroid stimulating hormone; TO: before
treatment; T2; before induction of anesthesia; T5
24 hour after ICU admission;*: statistically
significant difference between groups &Il and
groups 1I&IIl; #: statistically significant difference
compared to groups Il &lll; #: statistically
significant difference compared to TO
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Figure (8): TRiiodothyronin. Data is presented as
mean and error bars present standard deviation
Ts: Triiodothyronin; TO: before treatment; T2;
before induction of anesthesia; T5 24 hour after
ICU admission;*: statistically significant difference
between groups I&Ill and groups &I, %:
statistically significant difference compared to
groups Il &lll; #: statistically significant difference
compared to TO

Group I —
t
Group Il — mFree T4 T5
Free T4 T2
* MFree T4 TO
Group | — %

0.5 1 15 25

Free thyroxine {ng/dl)

Figure (9): Thyroxin. Data is presented as mean
and error bars present standard deviation
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T4 Thyroxin;, TO: before treatment; T2; before
induction of anesthesia; T5 24 hour after ICU
admission;*:  statistically significant difference
between groups | & Il and groups Il & IlI; #:
statistically significant difference compared to
groups Il & IlI; #: statistically significant difference
compared to TO

Discussion:

In the current study, 50 pg of triiodothyronine
given as an oral single dose per day for three
successive days preoperatively proved to maintain
hemodynamic parameters in the immediate post
induction period till post bypass period. Moreover,
it resulted in reduction of the systolic pulmonary
artery pressure at weaning from CPB and
prevented postoperative non-thyroidal illness (NTI)
state in patients undergoing valvular heart
surgeries.

Cardiopulmonary bypass in open heart surgeries
represents a stressful element that may affect the
course of patients. It was found that after CPB
there is a 50-70 % decline in free T3 hormone that
may extend to the postoperative period'” 2.
However the question should be “Does NTI
represent neuroendocine adaptation to CPB? Or is
it a disease that requires treatment?” The answer
comes from the finding that low T3 is a predictor of
morbidity and mortality'® and it is associated with
increased hospital stay in cardiac patients™.

In this study we selected a group of patient with
least risk factors to precisely define the rule of
preoperative T; in the surgical course without
conflicting co-stressors. Contradictory, a study
done on oral T; for valvaular surgeries recruited
patients with poor systolic function and pulmonary
hypertension™ and another study™ has enrolled
patients with NHA class Il and IV heart failure and
previous valvular operations.

The vascular tone can be diminished in response to
cardiac surgery®, studies have demonstrated that
vasoconstrictor response to noradrenaline can be
increased in response to T3 and MAP is improved
by T; in patients with different types of shock ***.

In this study, the maintenance of blood pressure
was evident in group | in the immediate post
induction period and at weaning from CPB
compared to the other groups. Hence, group Il
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showed improved blood pressure compared to
group lII. Sirlak and his collegues™ demonstrated
that 125ug of oral T3 given for 7 days(875 ug)
preoperatively maintains cardiac output for
patients undergone CABG . In this study only 150
pg of Ty was effective in maintaining the blood
pressure  to demonstrate  the positive
hemodynamic effect of T, even 50 pg in the group
was sufficient to achieve better result than group
[ll. Opposing to this study, Magahaes and his
collegues™ did not demonstrate improved
hemodynamics when they used 75 ug of T;, and
the difference between our results could be
justified by the different selection criteria of the
sample patients used in this study. In the same
context, choi et al”> who used a small dose of T;
(20 pg) did not find improved hemodynamics in his
study which could be justified by the small dose of
T,

T; is known to increase the number and affinity of
beta adrenergic receptors on cardiac myocytes®
and the positive chrontrpic effect of T3 could be
attributed to increased expression of HCN2 gene
with its consequences on ion channels found on
the SA node®*. In this study the number of patients
who needed cardiac pacemaker at weaning was
significantly lower in group |I. Oppositely,
Magahaes and his collegues™ did not find any
significance in post weaning regarding the need for
pacemakers despite their finding of supernormal
level of T; in the post bypass period.

Acetylcholine is a pulmonary vasodilator; however
this effect can be diminished in the presence of
hyperthyroidism where pulmonary hypertension
becomes evident®. In this study it was found that
systolic  pulmonary artery pressure  was
significantly lower in group | than group Il and 50
pg of T; was suffient to demonstrate lower SPAP in
group |l compared to group Il

Sirlak and his collegues™ demonstrated lower
pulmonary vascular resistance in patients treated
with high dose of T; preoperatively. While other
studies™ did not find any difference in PAP when
they pre-treated their patients with oral T; .

For CABG surgeries, Novitzky et al ° found that
intravenous T; at cross clamp removal and before
coming off bypass has resulted in reduced
pulmonary vascular resistance. While Guden et al*
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and Bennett-Guerrero et al** did not find any
effect of T; on PAP.

The number of patients who needed inotrpic
support and its doses as well at weaning from CPB
were significantly lower in group | compared with
the other groups. These findings are consistent
with Choi et al®® and Novitzky et al °  but
contradicting with other studies* ** which did not
demonstrate this difference. This study results can
be explained by the positive effect of T; given for
48 hours preoperatively on hemodynamics from
immediately post induction till weaning from CPB;
however 150ug and not 50 pg of T; was the
sufficient dose to reduce the need for inotrpic
support at weaning from CPB.

In the current trial, intergroup comparison before
induction of anesthesia at (T2) revealed significant
decline in TSH in group | compared to group Ill and
in group Il compared to group lll. This decline was
accompanied by significant increase in free T; level
in group | compared to other groups and it was
significantly higher in group Il compared to group
lll,whereas free T4 decreased significantly in group
| compared to group lll. The explanation of our
results could be related to high free T; level that
suppressed the hypothalamic-pituitary —thyroid
axis which is matched with lower levels of TSH and
free T,. The interesting result that 50 ug of T; given
orally 3 hours before induction of anesthesia was
sufficient to increase free T; in group Il in
comparison with group lll. It was demonstrated
that Ts is almost totally absorbed, 95 percent in 4
hours”” and this could offer the opportunity to
assess the effects of single 50 ug dose of Ts.

After 24 hours of ICU admission, TSH significantly
decreased in group | compared to the other groups
however it was comparable with TO level and was
within normal limits, while it increased significantly
in group Il compared with baseline value.
Magalhaes et al'* demonstrated a decline in TSH
after 24 hours of ICU stay in T; treated group and
placebo group and they related their finding to the
effect of heparin and dopamine used intra-
operatively. The rise in TSH in this study in groups
Il and Il may be attributed to the effect of stress
hormones. Hoda et al’® demonstrated a rise in
leptin hormone in 24 hours after valvular heart
surgeries. Leptin hormone crosses the blood brain
barrier and can express a-MSH that increases TSH
levels®.
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In group | of this study, free T; increased
significantly at T5 compared with other groups and
this could explain negative feedback on the TSH,
while free T, was significantly lower compared
with the other groups which was matched with
lower TSH level. These results matched Magalh3es
et al** and Choi et al®, a rise in postoperative free
T; blood level in a group treated with oral T;
preoperatively.

Does the effect of significant rise of free T; in this
group | counteract the effects of stress hormones?
The answer of this question remains to need
further investigations and documentations.
Sirmalek et al Pselected an oral dose of T; (125 pg
daily for 7 days preoperatively) according to a
previous finding of its safety in non-surgical obese
patients®. However in his study he recruited a
group of patients who were totally different than
non-surgical obese patients, therefore he
demonstrated a hyperthyroid profile where its risk
outweighs its benefits. Whereas Magalh3es et al**
selected a lower dose (75 pg for three days)
started 24 hours before surgery, and they didn’t
find any clinical significance. Moreover, Choi et al®®
reduced the dose to 20 ug every 12 hours starting
just before induction till first day postoperative,
yet they didn’t find any intraoperative clinical
significance or beneficial postoperative effects to
the prevention of NTI. It is known that maximum
pharmacologic response or oral T; occurs within 2
or 3 days, providing early clinical response. The
biological half-life is about 2- % days®’. Therefore
the selected doses and duration of administration
in this study were based according to the previous
three studies and to pharmacokinetics of oral Ts,to
avoid the harmful postoperative hyperthyroid
profile and to try verifying the clinical effects of
prevention of NTI.

The limitations in this study could be the lack of
correlation of the results with measurements of
stress hormones that affect the NTI. Furthermore,
the course of patients in the ICU was not followed
for more than 24 hours.

In conclusion, three successive doses of 50 pg /day
of oral triiodothyronine given 48 hours before
induction of anesthesia, maintained blood
pressure with lower inotropic support and lower
systolic pulmonary artery pressure and prevented
NTI in patients undergoing valvular heart surgeries.
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