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ABSTRACT

Objective: Of all malignant cancers, differentiated thyroid
carcinoma (DTC) has the most rapidly increasing incidence
rate in both women and men. Cardiac complications can
occur due to the hypothyroidism occurred before radioactive
iodine" whole-body scan (I'-WBS). Fifteen days after
thyroid hormone treatment withdrawal, TSH levels were
measured and the cases over 50 mU/L are accepted as
severe acute hypothyroidism. The purpose of this study was
to investigate, whether severe acute hypothyroidism before
treatment with the I**'-WBS caused any myocardial damage
in patients with DTC during postablative follow-up period.

Material and Method: Forty-eight patients with DTC
were recruited to the study. Twenty-four patients were
assigned to the subclinical hyperthyroidism (SH) and
euthyroid subgroups each. Blood samples were collected
from patients under levothyroxine (LT4) treatment 15
days after cessation of thyroid hormone therapy, after the

occurrence of acute severe hypothyroidism before I!-
WBS blood samples were collected second time. Serum
cardiac troponin I (cTnl) were measured by automated
electrochemiluminescence immunoassay.

Results: No significant difference was detected (p>0.05) between
cTnl values measured under LT4 treatment SH and euthyroid
subgroups. Within each subgroup, ¢Tnl values under LT4
treatment and in the hypothyroid condition showed no
significant either (p>0.05).

Conclusion: We concluded that severe acute hypothyroidism
observed before I'’'-WBS in patients with DTC may not cause
myocardial damage. Therefore, cTnl may still be a reliable
marker in differential diagnosis in patients with severe acute
hypothyroidism mimicking acute coronary syndrome.

Keywords: Hypothyroidism, acute hypothyroidism, troponin
I, differentiated thyroid carcinoma. Nobel Med 2016;
12(3): 47-50
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DIiFERANSIYE TIROIiD KARSINOMLU
HASTALARDA CiDDIi AKUT HiPOTIiROIDIDE
KARDIYAK TROPONIN I ARTMAZ

OZET

Amag: Tim malign kanserler arasinda, diferansiye ti-
roid karsinom (DTK) insidans: hem kadin hem de er-
keklerde en hizh artan karsinomdur. Radyoaktif Tyot!3!
tim viicut taramast (I"*'-TVT) ¢ncesi olusturulan hipo-
tiroidi nedeniyle kardiyak komplikasyonlar olusabilir.
Tiroid hormone tedavisi kesildikten 15 gtin sonra TSH
seviyeleri olctildti ve 50mU/L'nin tizerinde olan vakalar
ciddi akut hipotiroidi olarak tanimlandi. Bu ¢alismanin
amact; DTK'li hastalarda postablatif désnemde 1'3'-TVT
oncesi olusturulan ciddi akut hipotiroidinin herhangi
bir miyokard hasarina sebep olup olmadigim arastir-
maktl.

Materyal ve Metot: Bu calismaya DTK'li 48 hasta da-
hil edildi. Herbiri 24 hasta iceren subklinik hipertiroidi

(SH) ve otiroid iki subgruba ayrildi. Hastalardan levoti-
roksin (LT4) tedavisi alunda ve tiroid hormone tedavisi
kesildikten 15 gtin sonra I1-TVT oncesi akut ciddi hi-
potiroidi olustugunda kan ¢rnekleri alindi. Automated
electrochemiluminescence immunoassay ile serum kardiyak
troponin I (cTnl) slctldi.

Bulgular: T4 tedavisi alunda ve hipotiroidi durumunda SH
ve otiroid subgruplarm  ¢Tnl degerleri arasmda anlamb fark
saptanmad: (p>0,05). Alt gruplarm kendi icinde LT4 tedavisi
alunda ve hipotiroidi durumunda él¢tilen ¢Tnl degerleri arasm-
da da anlaml fark saptanmadi (p>0,05).

Sonug: DTK'u hastalarda IP-TVT ncesi gortilen ciddi akut
hipotiroidinin myokard hasarma sebep olmadig sonucuna var-
dik. Akut koroner sendromu taklit eden ciddi akut hipotiroidili
hastalarda ayirici taruda ¢Tnl giivenilir bir marker olabilir

Anahtar kelimeler: Hipotiroidi, akut hipotiroidi, troponin I,
diferansiye tiroid karsinomu. Nobel Med 2016; 12(3): 47-50

INTRODUCTION

Among endocrine cancers, differentiated thyroid
carcinoma (DTC) is the most frequent and has the most
rapidly increasing incidence rate in women and men."?
In these patients, cardiac complications may occur

131

postoperatively and before radioactive iodine"*! whole

body screening (I'*'-WBS).

Serum cardiac troponin I (cTnl) is a very sensitive and
specific indicator of myocardial damage.*® Because of
its cardiac complications, the acute hypothyroidism
might elevate ¢Tnl levels and complicate the diagnosis
of acute coronary syndrome. Fifteen days after thyroid
hormone treatment withdrawal, TSH levels were
measured and the cases over 50 mU/L are accepted as
severe acute hypothyroidism. The purpose of this study
was to evaluate, on postablative follow-up, whether
severe acute hypothyroidism before treatment with I'*!-
WBS caused any myocardial damage in patients with
DTC. To our knowledge, this is the first prospective
study to be published about c¢Tnl in patients with
severe acute hypothyroidism.

MATERIAL AND METHOD
Patients and Study Design

Forty-eight patients with DTC who received treatment
and follow-upin Karadeniz Technical University Medical
Faculty Endocrinology and Metabolism Diseases Clinic
were recruited to the study Twenty-four patients

were assigned to the subclinical hyperthyroidism
(SH) 21 women and 3 men; median age 49+11 years) or
euthyroid (20 women and 4 men; median age 4813 years).
Diagnosis of DTC was made by pathologic examination after
thyroidectomy: All patients received radioactive iodine (I'*')
ablation therapy for DTC treatment. Patients with diseases
that could increase cTnl levels, such as coronary heart disease,
diabetes mellitus, and individuals with smoking history were
excluded from the study Blood samples were taken from
patients under levothyroxine (IT4) treatment. Subsequently,
LT4 treatment was discontinued and triiodothyronine (T3)
3 x 25 mg/day was given for 15 days. Blood samples were
taken 15 days after cessation of T3 treatment, after the
occurrence of acute severe hypothyroidism before I'*'-WBS.
Informed consent was obtained from all enrolled patients,
and the study was approved by the local ethics commiittee of
Karadeniz Technical University (No: 2013/88).

Laboratory Analysis

Blood samples were taken in the morning between 08:00 and
09:00 following 8 hours of fasting, Serum levels of thyroid
stimulating hormone (TSH), free thyroxin (FT4) and cTnl
were measured by automated electrochemiluminescence
immunoassay (Beckman Coulter, USA). Normal range for
adults are 0.27-4.2 plU/mL for TSH, 0.9-1.7 ng/dL for FT4,
and 0-0.04 ng/ml for ¢Tnl.

Statistical Analysis

Data normality was assessed by the Kolmogorov-
Smirnov test. All data were analyzed as normally
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distributed. Statistical analyses were performed by
Student’s t test for normally distribution data and by
Mann-Whitney U test for data not normally distributed.
Data are presented as mean * standard deviation (SD),
p<0.05 was accepted as statistically significant.

RESULTS

No significant difference was detected (p>0.05)
between values measured under LT4 treatment in
the SH and euthyroid subgroubs (Table). ¢Tnl values
under LT4 treatment and in a hypothyroid condition
were compared in the subgroups, and no significant
difference was found (p>0.05). Levels of TSH, FT4
and cTnl measured under LT4 treatment and in a
hypothyroid condition were compared in all patients.
cTnl values were not significantly different (p>0.05).

DISCUSSION

Diagnosis with DTC is made at an average age of 49
years and three times more frequent in women than in
men.” Age is the most important risk factor for mortality
in patients with DTC and the risk prominently increases
after the age of 45." Differential diagnosis of acute and
severe hypothyroidism is difficult because of symptoms
mimicking coronary artery diseases, which is observed
at similar ages.

Thyroid hormones directly affect the cardiovascular
system. T3 hormone has several regulatory roles on the
cardiovascular system. T3, through itsnuclear receptors,
induces peptide mediator production that increases the
number and the sensitivity of adrenergic receptors.®’
In hypothyroidism, cardiac output, heart rate, stroke
volume and myocardial contractility decreases while
systemic vascular resistance, cardiomyocyte atrophy,
and endothelial
hypothyroidism may affect several cardiac functions
evenin the very early stages.”!! Coronary atherosclerosis

dysfunction increases.®'° Mild

frequency is doubled in long-term hypothyroidism
due to endothelial dysfunction, increased blood
pressure, and hypercholesterolemia.”!'> Because
cTnl is related only to myocardium, it is a valuable
indicator of myocardial damage.®'*'* As confirmed
by invasive diagnostic methods, even mildly elevated
cardiac troponin levels have a prognostic importance
in patients diagnosed with or without acute coronary
syndrome.®" The high ¢Tnl in patients with acute
coronary syndrome has been shown to be an
independent risk factor for mortality.'%!" In published

Tablo. Biological parameters of patients with differentiated thyroid carcinoma

Under LT4 treatment | Hypothyroidism state
Paramet
aramet (mean: SD) (meanz SD) ¢
TSH 090+1.06 769712356 <0.001
FT4 1514015 0374019 <0.001
cTnl 0.0047+0.0094 0.0060+0.0168 NS

cTnl: cardiac troponin I,

NS: Non significant (p>0.05), FT4: free thyroxine, SD: standart deviation, TSH: thyroid stimulating hormone,

studies, ¢Tnl has been reported to increase without

acute coronary syndrome, even in the conditions of

supraventricular tachycardia, rotational atherectomy,
acute pulmonary embolism, thalassemia major, norma

pregnancy, preeclampsia and myocarditis.” %% In such
diseases, it is thought that without a structural damage
in myocardium, cardiac troponin can be released from
free cytosolic pool owing to the changes in membrane
permeability of myocytes.

To our knowledge, no studies of ¢Tnl in patients with
severe acute hypothyroidism has been published.
Only one prospective study on patients with chronic
hypothyroidism was found in the literature. In that
study, Cohen et al. reported that ¢Tnl did not increase
in hypothyroidism.!? Similarly, we found that cTnl
also did not increase in severe acute hypothyroidism.
Case reports have reported conflicting results that ¢Tnl
either increased or did not.®**%

The presence of hypothyroidism in patients with chest
pain and slightly elevated cardiac troponin levels
in the emergency clinics can create confusion upon
diagnosing acute coronary syndrome.® From this study,
we conclude that severe acute hypothyroidism was
not a likely cause of myocardial damage. We believe
that in patients with severe acute hypothyroidism
mimicking acute coronary syndrome, cITnl may be a
reliable marker for the differential diagnosis of these
two diseases. In patients with apparent hypothyroidism
and a slight increase in ¢Tnl, acute coronary syndrome
must be considered. Further and more comprehensive
studies are needed to evaluate the relationship between

24,25

severe acute hypothyroidism and c¢Tnl.

*The authors declare that there are no conflicts of interest.

C | CORRESPONDING AUTHOR: Nadim Givan Bingdl Devlet Hastanesi Endokrinoloji ve Metabolizma Hastaliklan Klinigi 12000 Bingdl-Tiirkiye nkeivan@hotmail.com

4| oevvervg oate: 15 / 07/ 9015 - aceePTED DATE: 23 / 02/ 2016

CARDIAC TROPONIN
11S NOT INCREASED
IN SEVERE ACUTE
HYPOTHYROIDISM

NOBEL MEDICUS 36 | CILT:12, SAYI: 3

49

IN PATIENTS WITH
DIFFERENTIATED
THYROID CARCINOMA



REFERENCES

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

NOBEL

Howlander N, Noone AM, Krapcho M, et al. SEER Cancer
Statistics Review, 1975-2011, National Cancer Institute.
Bethesda, MD, http://seer.cancer.gov/csr/1975_2011/, based on
November 2013 SEER data submission, posted to the SEER web
site, April 2014.

Braverman LE, Cooper DS. Werner & Ingbar’s The Thyroid A
fundamental and clinical text. In carcinomas of follicular
epithelium: epidemiology and pathogenesis (Schneider AB,
Brenner AV). Lippincott Williams & Wilkins, Philadelphia

2013: 665-681.

Ness-Abramof R, Nabriski DA, Shapiro MS, et al. Cardiac
troponin T is not increased in patients with hypothyroidism. Intern
Med J 2009; 39: 117-120.

Mair J, Genser N, Morandell D, et al. Cardiac troponin | in the
diagnosis of myocardial injury and infarction. Clin Chim Acta
1996; 245: 19-38.

Suguta M, Nakano A, Endo M, et al. Increase in serum troponin-I
following rotational atherectomy reliably predicts the occurrence
of reversible wall motion abnormalities. Int J Cardiol 2006; 107: 78-84.
Patane S, Marte F. Atrial fibrillation associated with exogenous
subclinical hyperthyroidism, changing axis deviation, troponin-I
positive and without acute coronary syndrome. Int J Cardiol 2011;
150: e85-88.

Cooper DS, Doherty GM, Haugen BR, et al. Revised American
Thyroid Association management guidelines for patients with
thyroid nodules and differentiated thyroid cancer. Thyroid 2009;
19:1167-1214.

Buschmann IR, Bondke A, Elgeti T, et al. Positive cardiac troponin
I'and T and chest pain in a patient with iatrogenic hypothyroidism
and no coronary artery disease. Int J Cardiol 2007; 115: e83-85.
Kaplan S, Kiris A, Erem C, et al. Assessment of left ventricular
systolic asynchrony in patients with clinical hypothyroidism.
Echocardiography 2010; 27: 117-122.

Toft AD, Boon NA. Thyroid disease and the heart. Heart 2000;

84: 455-460.

Hak AE, Pols HA, Visser TJ, et al. Subclinical hypothyroidism is an
independent risk factor for atherosclerosis and myocardial
infarction in elderly women: the Rotterdam Study. Ann Intern Med
2000; 132: 270-278.

Cohen LF, Mohabeer AJ, Keffer JH, Jialal I. Troponin |'in
hypothyroidism. Clin Chem 1996; 42: 1494-1495.

Auer J, Berent R, Weber T, Lassnig E, Eber B. Thyroid function is
associated with presence and severity of coronary
atherosclerosis. Clin Cardiol 2003; 26: 569-573.

Gunduz H, Arinc H, Yolcu M, et al. A case of hypothyroidism
mimicking acute coronary syndrome. Int J Cardiovasc Imaging
2006; 22: 141-145.

Pham MX, Whooley MA, Evans GT Jr, et al. Prognostic value of
low-level cardiac troponin-| elevations in patients without definite
acute coronary syndromes. Am Heart J 2004; 148: 776-782.
Antman EM, Tanasijevic MJ, Thompson B, et al. Cardiac-specific
troponin I levels to predict the risk of mortality in patients with
acute coronary syndromes. N Engl J Med 1996; 335: 1342-1349.
Polanczyk CA, Lee TH, Cook EF, et al. Cardiac troponin | as a
predictor of major cardiac events in emergency department
patients with acute chest pain. J Am Coll Cardiol 1998; 32: 8-14.
Patane S, Marte F, Di Bella G. Abnormal troponin | levels after
supraventricular tachycardia. Int J Cardiol 2009; 132: e57-59.
Patane S, Marte F, La Rosa FC, et al. Abnormal troponin | levels
in acute pulmonary embolism without abnormal concentrations
of D-dimer at admission. Int J Cardiol 2010; 138: 104-105.
Patane S, Marte F. Abnormal troponin | levels in a thalassemia
major patient with high ferritin concentration, permanent atrial
fibrillation and without acute coronary syndrome. Int J Cardiol
2010; 138: e24-27.

Patane S, Marte F, Di Bella G, Davi M. Abnormal troponin | levels

22,

23.

24.

25,

during pregnancy without acute coronary syndrome and without
hypertensive disorders. Int J Cardiol 2008; 128: e47-49.
Nabatian S, Quinn P, Brookfield L, Lakier J. Acute coronary
syndrome and preeclampsia. Obstet Gynecol 2005;

106: 1204-1206.

Baig MA, Ali S, Khan MU, et al. Cardiac troponin | release in
non-ischemic reversible myocardial injury from parvovirus B19
myocarditis. Int J Cardiol 2006; 113: E109-110.

Shah AN, Dubrey SW, Thomas D. Hypothyroid cardiomyopathy
due to hypopituitarism: a diagnostic dilemma. Clin Med

2007; 7: 639-640.

Shuvy M, Shifman OE, Nusair S, Pappo O, Lotan C.
Hypothyroidism-induced myocardial damage and heart failure: an
overlooked entity. Cardiovasc Pathol 2009; 18: 183-186.

MEDICUS’

50

NOBEL MEDICUS 36 | CILT:12, SAYI:3



