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ABSTRACT

The association between diabetes mellitus (DM) and hypothyroidism in cardiovascular
disease (CVD) is well established. Both are associated with significant adverse impacts on
patients undergoing percutaneous coronary interventions (PCI). DM is an independent
predictor of adverse outcomes after drug-eluting stent (DES) implantation. Despite
reasonable glycemic control in the peri-procedural period, DM is associated with worse
clinical outcomes than non-diabetic patients. Hypothyroidism leads to higher cardiovascular
comorbidities and is associated with an increased incidence of major adverse cardiac and
cerebrovascular events (MACCE) than euthyroidism in PCI patients. Low T3 syndrome has
also been associated with adverse outcomes in PCI patients. Diagnosis and optimal
management of hypothyroidism may improve outcomes in CAD patients undergoing PCI.
This review focus on the impact of T2DM and hypothyroidism in patients undergoing PCI.

Keywords: Acute coronary syndrome, Coronary artery disease, Endocrine disorder,
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INTRODUCTION:
Cardiovascular disease (CVD) is the
primary cause of morbidity and mortality in
developed and developing countries.
Hypothyroidism and diabetes mellitus
(DM) are the two most common endocrine
disorders seen in adults, and their co-
existence increases the risk of coronary
(CAD) [1]

glycemic status and decreased thyroid

artery  disease Elevated
hormone level show worse cardiovascular
(CV) outcomes. Recent evidence shows
that reasonable glycemic control and
thyroid hormone homeostasis would
positively impact the outcomes of the
patients undergoing percutaneous coronary
interventions (PCI).

Coronary artery disease in diabetes
mellitus

Type 2 diabetes mellitus (T2DM) is a
chronic metabolic disorder associated with
higher blood glucose levels due to
insufficient insulin secretion, insulin action,
or both [2]. T2DM is highly prevalent in
patients with CAD, peripheral artery
disease, and cerebrovascular disease. CVD
prevalence is 21.4% to 77% [3-5] in DM
patients, and it is steadily increasing over
time. Several prospective studies indicated
DM as an independent risk factor for CVD,
and the presence of other risk factors like
smoking, hypertension and dyslipidemia,

further increases the risk of CVD. The

incidence of myocardial infarction (MI),
acute coronary syndrome (ACS), and heart
failure is increased in the presence of
T2DM as comorbidity.

In patients with T2DM, an increase in
adipose tissue deposits results in insulin
resistance within hepatocytes, myocytes
and it is mainly reported in people prone to
genetic  susceptibility for ectopic fat
deposition [6]. T2DM leads to endothelial
cell (EC) dysfunction, the elevation of
plasminogen activator inhibitor 1 (PAI-1),
fibrinogen, coagulation factor VII and
inflammatory proteins, which accelerates
atherosclerotic plaque formation and
generate a pro-thrombotic environment and
increases clot formation. The clot's
structure is altered by elevated levels of
thrombin and fibrinogen, which results in a
denser fibrin network, which is highly
resistant to fibrinolysis, thereby associated
with increased CV risk [7].

Plaque formation is a cascade of events
triggered by the early development of EC
dysfunction, leading to the genesis of
unstable, lipid-rich atheromatous plaques
comprising macrophages and inflammatory
proteins. The nitric oxide (NO) released

from EC
properties. Altered EC function in T2DM

exhibits  anti-atherosclerotic

results in impairment of NO release, which

in turn leads to a reduction in the
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bioavailability of NO and impairment of
vasodilation, increase in inflammation,
oxidative stress, smooth muscle cell
proliferation, and expression of adhesion
molecules such as integrins, selectins,
cadherins and vascular adhesion protein 1
(VAP-1) [8]. These adhesion molecules
facilitate infiltration of vessel walls with
monocyte that later becomes macrophages.
These macrophages transform into foam
cells and secrete inflammatory cytokines
such as tumor necrosis factor-o and
interleukin-6, resulting in a fatty streak, a
precursor for atherosclerotic plaques. The
formation of reactive oxygen species
(ROS) due to an increase in oxidative stress
accelerates the oxidation of LDL particles
and increases susceptibility to plaque
rupture. The consequences of
atherosclerotic plaque rupture are ACS,
stroke, and lower limb ischemia. In patients
with unstable angina, T2DM is an
independent predictor of adverse plaque
morphology [9]. Coronary atherosclerotic
plaques in T2DM patients exhibit a more
extensive content of lipid, thin fibrous cap,
macrophage infiltration than patients
without T2DM. These features increase
vulnerability for coronary thrombosis in
patients with T2DM [10]. Poor glycemic
control, oxidative stress, insulin resistance,
and low-grade inflammation are proposed

as putative factors linking T2DM and

CVD. There is an altered platelet function
leading to increased platelet aggregation in
the diabetic state, compromising the
coronary microvascular circulation leading
to increased macrovascular and

microvascular  disease = and  further
exacerbating the effect of coronary artery
stenosis [11].

Hypercholesterolemia is a

determinant of CAD [12]. One of the

significant

crucial functions of insulin in euglycemic
patients is to balance the triglyceride-rich
lipoprotein (TRL) derived from the liver
and intestine. In T2DM, this regulation is
impaired, leading to the liver's
inappropriate production of very-low-
density lipoprotein (VLDL) and
hypertriglyceridemia. Lipoprotein lipase
and endothelial enzyme initiate the
catabolism of TRL, which hydrolyses
triglyceride component of chylomicrons,
VLDL, and releases fatty acids for energy
production in muscle and storage in adipose
tissue. This lipoprotein lipase enzyme
activity is low in patients with T2DM. In
addition, there is a delay in the passage of
TRL through the lipolytic cascade due to
the shortage of catalytic sites on lipoprotein
lipase, and overproduction of triglycerides
rapidly saturates available sites, which
promotes hypertriglyceridemia.
Hypertriglyceridaemia and low

concentrations of high-density lipoprotein
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(HDL) characterize diabetic dyslipidemia.
High hepatic lipase activity is a constant
feature in T2DM results in hydrolysis of
triglycerides in HDL and LDL cores,
resulting in small dense HDL and LDL
particles. The predominance of small,
dense, low-density lipoprotein (LDL)
particles which are poor in lipid and
enriched in protein, is associated with an
increased risk of CAD and myocardial
infarction [13]. The severity of CAD
evaluated angiographically is positively
related to the numbers of TRL particles in
the plasma of diabetic patients. This
relationship is more robust in women than
in men, and it is independent of HDL and
LDL [14]. Significant coronary artery
stenosis (>50% stenosis) per patient was
higher in people with diabetes than in non-
diabetic subjects (p<0.05) [15]. In another
study, abnormal coronary arteries (>50%
stenosis) lead to a higher incidence of triple
vessel disease with high atherosclerotic
angiographic score (ATS) were observed in
T2DM than non-diabetic patients [16].
Revascularization outcomes in T2DM:
T2DM patients present with ACS much
earlier in life. The severity of CAD and the
incidence of multivessel disease in ACS
were significantly higher in T2DM when
compared to non-diabetic. T2DM with
ACS requires coronary artery bypass graft
(CABG) more often than non-diabetic

patients [17]. In a Korean nationwide study
presence of DM is associated with poor
outcomes  following  revascularization
[18]. Glycated
(HbAlc) < 7% measured two years after
PCI was associated with a less MACCE

than those with HbAlc > 7 %. High HbAlc

procedure hemoglobin

was associated with an increased incidence
of repeat revascularization. Strict glycemic
control after PCI may improve long-term
clinical outcomes in diabetic patients [19].
At long-term follow-up, T2DM patients
with CAD and LVD (left ventricular
dysfunction) treated with CABG exhibited
a significantly lower incidence of MACCE
and better long-term survival over PCI,
without an increased risk of stroke [20].
Future Revascularization Evaluation in
Patients with Diabetes Mellitus: Optimal
Disease

of  Multivessel

(FREEDOM) trial showed that CABG is

Management

superior to PCI in T2DM patients. At one
year follow-up, repeat revascularization
was high among DM patients. Mortality
and MI were significantly increased among
PCI patients at five years of follow-up.
Events were high among insulin-dependent
DM patients [21].

In another study, a lower incidence of
target vessel failure (TVF) was seen in non-
diabetic when compared to diabetic. At two
diabetic

year  follow-up, patients

experienced higher incidence of cardiac
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death following PCI (3.5% vs1.0%, p =
0.048) [22]. Wanget al, observed that
diabetic patients undergoing PCI for
chronic total occlusion had higher mortality
at longer length of follow up period (OR:
1.67, 95% CI: 1.06-2.64; p= 0.03). MACE
and repeat revascularization were higher (p
= 0.01 [23]. In SYNTAX trial, T2DM
patients had higher MACCE (PCI: 46.5%
vs CABG: 29.0%; p < 0.001) and repeat
revascularization (PCI: 35.3% vs CABG:
14.6%; p < 0.001) in PCI as compared to
CABG group at 5 year follow up [24].

Maayan Konigstein et al. found that at 30
days, the target vessel revascularization
(TVR) was more frequent in the T2DM
group (1.4% vs. 0.5%, p=0.04). At one
year, TLF, MACE, stent thrombosis, and
TVR were all significantly more frequent
among insulin-treated patients compared
with non-insulin-treated patients and non-
diabetic patients. A trend toward more MI
events and all-cause mortality among
insulin-treated patients was also observed
[25]. Corpus et alfound that diabetic
patients with HbAlc > 7% had a
significantly higher rate of TVR than those
with HbAlc < 7% (34% vs 15%, p=0.02).
HbAlc > 7% was a significant independent
predictor of TVR [26]. Intensive glycemic
control could improve the clinical outcome
in patients undergoing PCIL. Abnormal

hemoglobin A1C levels (6% to 7%) were

found in 30% of non-diabetic patients. Non
diabetic patients with an abnormal HbAlc
level had a significantly higher rate of
MACE (33 % vs 22%, p=0.04), TVR (31%
vs 19%, p=0.02) and cardiac mortality
(4.6% vs 0.5%, p= 0.03) compared to non
diabetic patients with HbAlc < 6% [27].
Coronary artery disease in
hypothyroidism

The CV system is one of the main target
organs for thyroid hormones that have a
direct effect on it. T3 (triiodothyronine), the
essential thyroid hormone for
cardiomyocytes, is mainly produced by the
process of T4 deiodination. It can affect
cardiomyocytes via genomic and non-
genomic actions. T3 regulates transcription
by binding to thyroid hormone receptors
(TRs) in the nucleus, which then binds to
thyroid  hormone-responsive  elements
(TREs) present in regulatory regions of
target genes. Non-genomic actions of T3
include thyroid hormone signaling, changes
in thyroid hormone levels, and thyroid
hormone receptors. Evidence has proved
that the thyroid hormone receptor (TRal)
can reduce myocardial injury and post-
ischemic cardiac remodeling through T;
binding, and it controls genes related to
contractile proteins, pacemaker activity and
conduction, cell growth, differentiation,
and metabolism. T3 may also regulate

plasma membrane ion currents, activate
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survival pathways, and decrease oxidative
stress in mitochondria [28].
Hypothyroidism is diagnosed when low
levels of the thyroid hormones result in
elevated levels of thyroid stimulating
hormone (TSH), and it can be primary or
secondary. Whereas subclinical
hypothyroidism (SCH) is diagnosed when
TSH levels are elevated above the upper
limit of the assay reference range with
normal thyroid hormone levels, overt
hypothyroidism is when TSH is increased,
and T4 level is decreased [29].
Hypothyroidism increases CVD risk due to
the presence of thyroid hormone receptors
in myocardial and vascular endothelial cells
that result in alteration in heart rate, cardiac
contractility, vascular smooth muscle, and
endothelial function. It also increases total
and LDL cholesterol in proportion to the
rise in serum TSH levels [30]. It has been
shown that the TSH receptor is expressed
on vascular endothelial cells, and elevated
TSH can promote endothelial dysfunction
by altering gene expression in human
umbilical vein endothelial cells [31].TSH
levels can adversely affect myocyte
function. In addition, alteration in the CV
system by activating the inflammatory
immune response through genomic and
non-genomic mechanisms [32].

Clinical studies have shown that SCH

increased CV risk through altered lipid

profile, insulin resistance, oxidative stress,
increased vascular stiffness, endothelial
dysfunction, increased systemic vascular
resistance, and modified coagulability.
SCH manifests in the CV system in
numerous ways, including increased heart
rate, left ventricular mass, decrease in
cardiac  output, cardiac contractility,
increased peripheral vascular resistance,
susceptibility to endothelial dysfunction,
and left ventricular diastolic dysfunction,
which can cause changes in CV
morphology and function. There are also
significant changes in carotid intimal media
thickness and endothelial-derived
relaxation factor [33]. SCH on admission
for acute decompensated heart failure
(ADHF) was an independent predictor of
adverse CV outcomes, suggesting a
possible interaction between thyroid
dysfunction and the pathophysiology of
ADHF. Increased TSH level may be a
marker to predict CV events in ADHF
patients [34]. Thyroid dysfunction is highly
prevalent among females and contributes to
the overall coronary risk. Microvascular
endothelial dysfunction is noted in women
with  hypothyroidism [35]. Low T3
negatively affects the CV system, such as
delayed diastolic filling, decreased cardiac
contractility, and increased vascular
resistance. Low T3 syndrome constitutes a

hormonal imbalance that may significantly
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affect pathophysiological mechanism and
CV hemodynamics and was found to be a
strong prognostic predictor of mortality in
patients with cardiac disease [36]. Also,
mildly altered thyroid status is associated
with an elevated risk of mortality in
patients with cardiac disease [37]. SCH is
associated with an increased risk of CVD
events and CVD mortality in those with
higher TSH levels, particularly in those
with a TSH > 10mlU/L [38]. Glucose and
lipid metabolism is altered in thyroid
dysfunction, leading to insulin resistance,
which is an essential risk factor for CVD,
and intervention in such patients may
reduce CV morbidity and mortality [39].
Revascularization outcomes in
hypothyroidism:

Clinical studies showed that low T3 was
associated with more significant thrombus
burden, increased severity of coronary
artery disease, worse cardiac functions, and
larger myocardial injury size in ACS
patients [32]. In patients undergoing
coronary angiography, the prevalence of
thyroid dysfunction was up to 40% [37].
Among  patients  undergoing  PCI,
hypothyroidism is also associated with a
higher risk of MACCE, cardiac death, M1,
heart failure, and TVR [40]. The post-PCI
patients with overt or SCH have more
MACCE and more significant angiographic

progression of CAD than euthyroid

patients, even when adjusted for

comorbidities such as  dyslipidemia
associated with hypothyroidism.
Hypothyroidism is associated with an
increased  frequency  of  in-hospital
cardiogenic shock and peri PCI bleeding
and increases the risk of mortality up to 3
years after PCL. According to TSH, the
mortality difference was achieved within
the first 30 days after PCI in ST-elevation
myocardial infarction (STEMI) patients and
was maintained over the rest of 3 years
follow-up.

Further study is needed to assess the
association between TSH in the upper part
of the reference range and the prognosis of
patients with CAD [41]. SCH is largely
undiagnosed among STEMI patients
undergoing primary PCI. It is a significant
predictor of worse in-hospital outcomes
and elevated short and long-term mortality.
Thyroid function tests are not regularly
performed during hospitalization for acute
MI. Regular testing of thyroid function
before performing PCI should be
considered. Large-scale prospective studies
are needed to clarify the optimal
management of STEMI patients with SCH
undergoing primary PCI [42]. Additional
trials are required to prove the benefit of L-
thyroxine substitution in addition to
conventional therapies on morbidity and

mortality of CAD patients [43].
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CVD in T2DM and hypothyroidism:

The CVD risk further increases in patients
with the combination of T2DM and
hypothyroidism. T2DM patients with
thyroid dysfunction exhibit significantly
higher CVD risk when compared to their
euthyroid counterparts. A  significant
positive linear association was found in
T2DM subjects between TSH and CVD

with elevated inflammatory markers,

dyslipidemia, and poor glycemic control
[1]. Table-1 summarizes PCI outcomes in
patients with T2DM and hypothyroidism.
No prospective randomized studies so far
have evaluated in patients combined with
hypothyroidism and T2DM on PCI
outcomes. Figure 1 shows the mechanism

of DM and hypothyroidism causing cardiac

complications.
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Table 1: Review of Literature

S. No Study Yr Design Condition Sample size Duration of Follow up Outcomes Measured Outcome Results
1 BK 2021 Prospective CAD 302 12 month ML, repeat coronary Longer DM duration [>10 Yr] is a significant independent
Benjamin et revascularzation, cardiac death predictor of MACE at one year after coronary Intervention
al 44 using DES and DCB. Significantly higher prevalence of MI ,
with longer duration of diabetes vs shorter duration (7.7% vs
0.6%, p-0.001). There is no significant association between DM
duration and all-cause mortality at one year following PCI.
2 Konigstein 2018 Prospective CAD 1919 2 Yrs MACE, TLR,TVR,TLF DM was associated with higher rates of TLF and MACE,
M et al '™ driven by higher rates of TLR.
Insulin treated DM patients are at higher risk of adverse
outcomes compared with non insulin treated DM patients. RES
and ZES presented similar performance among diabetic and
non diabetic
3 Hwang JK 2017 Prospective CAD 980 2Yrs MACE, cardiac death, MI, Good Glycemic control (HbAlc <7.0 %) after 2 years of
et al repeat revascularization, stroke, PCI, was associated with improved clinical outcomes.
4 Jiang YJ et 2017 Retrospectiv ACS 600 2 Yrs Cardiac death, ST,TVF,TLF, DM is still an independent risk factor for worse outcomes in
al™ e MI, MACE. patients treated with PCI using DES . This study concluded
that DM patients were more likely to have poor prognostic
outcomes and higher incidence of adverse events after DES
implantation.
5 Koskinas 2016 Prospective CAD 6081 2 Yrs MACE, TLR, cardiac death, MI. | This study assessed DES outcomes in relation to diabetic status
KC et al'® and CAD complexity as assessed by the SS. MACE in DM vs
Non-DM (14.5% vs 9.9%, p-<0.001).
Diabetic patients had higher SS (13.9+8.8 vs 12.9+8.7, p-
<0.001) , more frequently underwent multi vessel treatment
than non diabetic patients (25% vs 23%, p-0.03).
6 Sato T et 2012 Prospective CAD 562 8 month MACE, cardiac death, non fatal DM patients have worse mid- term prognosis than non-
al*! MI, congestive heart failure, diabetic patients undergoing PCI with DES.
recurrent angina pectoris.
7 Kassaian SE 2012 Prospective CAD 2884 6 Months MACE , TVR, TLR CABG, Non | Good glycemic control (HbAlc levels <7%) was associated with
et al¥’ fatal MI, All cause Mortality, a better clinical outcome after PCI.
8 Sohrabi B et 2011 Prospective CAD 163 1Yr MACE ( Death, MI, Repeat DM in patients undergoing successful PCI on CTO, was
al*! revascularization) associated with higher in-hospital adverse events (25.8% vs
7.8%, p-0.02). However there is no significant difference in
long term outcomes.
9 Ike A et 2011 Prospective Excluded 546 300 Days MACE. DM patients with HbAlc < 6.9% showed better clinical
al®! ACS outcomes > 6.9% group. Glycemic control during PCI was not
associated with improvement in the clinical outcome at follow
up.
10 Ruperto C 2011 Retrospective ACS 1462 3Yr Composite of death, non fatal DM patients experienced higher 3-year rates of death, non-
et al™ MLTVR fatal MI or TVR (32.3 vs. 21.9%, p- 0.001).
11 Liu YS et al 2021 Retrospective CAD 3168 4Yr All cause mortality, cardiac In patients with age > 65 undergoing PCI, SCH is not a risk
51 death factor for mortality. No significant difference in mortality
rate between the SCH and euthyroid groups at 4 year follow
up.
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12

Cao Q et
al®

2020

Prospective

ACS

1560

12 Month

All cause mortality, cardiac
mortality, non fatal reinfarction

Prevalence of mild thyroid dysfunction was higher in patients
with ACS undergoing PCI. Low T; syndrome was associated
with a higher rate of all cause and cardiac mortality at 12
month follow up .

13

Maninder

Singh et al
Is2]

2018

Prospective

CAD

1317

1Yr

Mortality and MACE.

Hypothyroidism was associated with higher all cause mortality
after PCI (14% vs 6.7%, p=0.014) and there was no significant
difference in MACE.

14

Desai R et
al’>!

2018

Retrospectiv
e

CAD

9205

After PCI with Coronary
Atherectomy for Calcified
Coronary Lesions:

In hospital mortality and post
operative complications

In-hospital mortality (4.1% vs. 3.2%, p<0.01), post myocardial
infarction rate (9.7% vs. 8.8%, p<0.05),
postoperative respiratory failure (1.6% vs.

0.9%, p<0.001) and acute kidney injury requiring dialysis
(1.3% vs. 0.8%, p<0.001) were
higher in the hypothyroid group as compared to the euthyroid
group. Length of hospital stay (days) were more in
hypothyroid group (4.8+5.3 vs. 4.245.9, p<0.001).

15

LeeY et
al[54|

2017

Prospective

CVD

936

3.1Yrs

Cardiac death, non fatal MI
,repeat revascularization

Cardiac mortality was high in the SCH
group than in the euthyroidism group. SCH was associated
with worse PCI outcomes and was associated with the repeat
revascularisation for in-stent restenosis rather than the de
novo lesions.

16

Xue C et
all™!

2017

Prospective

ACS

613

1Yr

MACE, stroke or repeat
revascularization.

The incidence of low T3 syndrome is common in ACS patients.
Patients with Low freeTs;, normal thyroxine (T4) and thyroid-
stimulating hormone (TSH) had increased mortality. Low T3
patients had poorer Health related quality of life (HRQOL)
both at baseline and 1-year follow-up (p<0.05). In ACS
patients treated with DES, Low fTj; level is a predictor of worse
HRQOL improvement.

17

Zhang M et
al

2016

Prospective

CAD

2430

10Yr

MACCE, Cardiac death, MI,
HF, Revascularization,Stroke.

Hypothyroidism is associated with a higher incidence of
MACCE as compared with euthyroid patients undergoing
PCIL

18

Ndrepepa G
etal ¥

2016

Retrospectiv
e

CAD

8010

3Yr

All cause of mortality.

Patients with TSH level ranging from 1.67 mU/L to 4.00
mU/L(tertile 3) had increased risk of mortality upto 3 years
after PCI (p-<0.001) when compared with other two groups

tertile 1 (0.3 mU/L to <1.02 mU/L) and tertile 2 ( 1.02 mU/L to
<1.67 mU/L) and had increased in- hospital cardiogenic shock
(p <0.001) and peri PCI bleeding (p- 0.005).

19

Ozcan KS et
al 15

2013

Prospective

STEMI

457

14 months

MACE such as recurrent MI,
TVR mortality.

Among STEMI patients with thyroid dysfunction undergoing
primary PCI showed significant difference in-hospital (p
<0.01) and long term mortality (p <0.01) as compared with
euthyroid.

DCB-Drug coated balloon; RES-Ridaforolimus eluting stent; ZES-Zotarolimus eluting stent; ST-Stent thrombosis; TLR-Target lesion revascularization; TLF-Target lesion failure; HF-Heart failure;

SYNTAX-Synergy between PCI with taxus and cardiac surgery; CTO-chronic total occlusion
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Figure 1: Shows the mechanism of diabetes mellitus and hypothyroidism causing cardiac complications. Protein markers that are responsible for the development and progression of diabetes , hypothyroidism
and associated coronary artery disease complication. Different pathological protein markers may act as mediators in the initiation of insulin resistance, systemic inflammation, endothelial dysfunction, increase
lipolysis and free fatty acids , dyslipidemia and diastolic dysfunction.(PAI-1-Plasmin activator Inhibitor-1, IL-Interleukin, IF- interferon, GM CSF-Granulocyte macrophage colony stimulating factor, RANTES-
Regulated upon activation, normal T cell expressed and secreted, GIP- Gastric Inhibitory peptide,Ts- 3,5,3° triiodothyronine,T,-3,5,3°,5’ tetraiodothyronine,Ca*-Calcium, SERCA-Sarco endoplasmic reticulum
Ca?" ATPase, Apo-Apolipoprotein, NO -Nitric oxide)'2,57,58]

IJBPAS, January, 2023, 12(1)

388




Gokila S et al

Research Article

CONCLUSION:
CVD is a significant public health
concern. T2DM and hypothyroidism are the
two  common  endocrine  disorders
associated with CVD. There is a complex
association between T2DM
/hypothyroidism in patients with CVD
attributed to insulin resistance and
endothelium dysfunction. Both
comorbidities have an increased risk for
adverse outcomes among the patients
undergoing PCI. On CV outcomes, it is
essential to optimize the treatment of these
conditions in patients undergoing PCI.
Further large-scale evidence is needed to
understand the combined effect of T2DM
and hypothyroidism on CV outcomes in
patients undergoing PCI.
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