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Abstract

This is a retrospective study over a 5-year period from January 1, 2013 to De-
cember 31, 2018. The diagnosis of cardiothyreosis was retained before clinical
signs of hyperthyroidism confirmed to biology by an elevation of T4 and a
collapse of ultrasensitive TSH associated with at least one of the following
heart failure: insufficiency heart disease, coronary heart failure, rhythm dis-
order. Sociodemographic, anthropometric, clinical and paraclinical data were
analyzed from medical records. Follow-up was evaluated over a period of 6
months to one year after being put on synthetic antithyroids. Results: Of 72
patients seen with hyperthyroidism conditions during the period, we identi-
fied 10 cases of cardiothyresis at the departments of Endocrinology and Car-
diology of the CNHU/HKM Teaching hospital of Cotonou, Benin. The fre-
quency of cardiothyreosis among hyperthyroidsis was 13.88%. The mean-age
for our patients was 50.9 years with bounds from 29 to 79 years. The pre-
dominance was female, 8 women for 2 men. A clinical background of high
blood pressure is founded in 6/10 patients; 4/10 had a history of hyperthy-
roidism. All patients had heart failure associated with complete arrhyth-
mia by atrial fibrillation in 6 patients. The multi-modular goiter was found in
5/10 of the patients, the vascular goiter 5/10. Synthetic antithyroids, hygie-
nic-dietary measures and a specific treatment for heart failure were used.
The average length of hospital’s stay was 7 days. Immediate development is
satisfactory with euthyroidism in all patients and improved functional signs.
Conclusion: Cardiothyreosis is infrequent in Cotonou. This is a serious com-
plication of hyperthyroidism, which is expensive to manage. Hence the need
for early diagnosis and effective treatment of hyperthyroidism.
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1. Introduction

Cardiothyreosis is a heart condition caused by hyperthyroidism. It is a serious
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complication that associates the signs of thyrotoxicosis with heart diseases such
as heart failure, coronary heart failure, rhythm disorders or conduction [1]. Some
clinical studies have been done in sub-Saharan Africa showing that diagnosis is
often made at the caricatural stage [2]-[9]. It is a multidisciplinary condition,
which enlists endocrinologist, cardiologist, ophthalmologist, ENT surgeon, and
nuclear doctor.

The difficulties of management in Benin may be due to the patient or the tech-
nical platform both of medical practitioner and hospital. No studies have been
done in Benin. The purpose of our study is to report our experience and com-

pare it with studies achieved in our area.

2. Methodology
2.1. Study Framework

Benin is a low-income French-speaking country in West Africa. Its population
in 2018 was 11.48 million and its gross domestic product (GDP) was US$10.359
billion. Annual per capita income was US$870 in 2018 and the poverty rate was
40.1% in 2015. Life expectancy was 61.17 years in 2018 [10]. Potentially active
population (15 - 64 years) represented 52.5% of the population. In 2012, the ur-
ban population was estimated at 45.7%. The guaranteed minimum wage is
US$80 [11].

2.2. Patients and Method

This is a retrospective clinical study over a 5-year period from January 1, 2013 to
December 31, 2018. Patients have received a clinical examination and biological
assessment which have been recorded in medical files hyperthyroidism confirmed
to biology by an elevation of T4 > 1.56 ng/l1 (0.7 - 1.5) and a collapse of ultrasen-
sitive TSH < 0.25 mui/l (0.25 - 7) associated with at least one of the heart disease:
heart failure, coronary artery disease, rhythm disorder. The High Blood Pressure
was defined according to WHO 1999 recommendations for Blood pressure >
140/90 mmHg. Patient follow-up was evaluated over a period of 6 months to one
year after taking carbimazole (Neomercazole), a synthetized antithyroid, through
clinical and biological assessment (TSH and T4 blood tests). Patients’ data have
been collected: dependent variables were hyperthyroidism and signs of cardio-
thyreosis, independent variable were sex and age. The analysis of the data was

done with the Excel software version 2016.

3. Results
3.1. Clinical Characteristics

During the study period 72 patients were diagnosed of hyperthyroidism, whom
10 of were suffering from cardiothyreosis. The mean age of the patients were
50.9 * 15.60 years with range of 29 years to 72 years. There were eight women
and two men. All patients came from an urban setting. Cardiovascular risk fac-

tors found were high blood pressure in 4 patients. Hyperthyroidism had been
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diagnosed in only one patient. Reasons for consultation were dyspnea in 9 cases,
lower limb edema 7 cases, weight loss 2 cases and palpitations 4 cases. Frequent
clinical manifestations were tachycardia in all patients, exophthalmia in 5 pa-
tients, weight loss in 3 patients and thermophobia in one patient (Table 1). All

patients were in overall heart failure.

3.2. Paraclinicals Explorations

At the paraclinical level, complete arrhythmia by atrial fibrillation was found in
the electrokardiogram (EKG) in 6 patients, 4 patients were in sinus rhythm. Ta-
chycardia was consistent in all patients with an average heart rate of 125 £ 15
beats/mn.

Cardiac echodoppler had left systolic ventricular dysfunction in 5 patients with
a left ventricular ejection fraction (LVEF) less than 40% and systolic function
was pre-tested in 5 patients whose LVEF > 50%. All patients had left ventricular
dilation with an indexed end-diastolic diameter of the left ventricle (IEDDLV)
between 32 and 35 mm/m’. There was no mitral or organic aortic valvular dis-
ease.

Thyroid ultrasound performed in 8 patients allowed to identify a nodular goi-
ter in 5 patients and a homogeneous vascular appearance compatible with Base-

dow’s disease in 3 patients.

3.3. Treatment

Management consisted of hygienic-dietary measurements in all patients as well
as taking a synthetic antithyroid SAT, carbimazole was the most used. The other
drugs used are presented in Table 2. All patients were hospitalized and the av-

erage length of hospital’s stay was 7 days with range of 4 to 14 days.

Table 1. Clinical signs of thyrotoxicosis.

Signs Number
Tachycardia 10
Thermophobia
Weigh loss 3
Exophtalmia 5

Table 2. Therapeutic measures.

Therapeutic Number
Diet and lifestyle measures 10
Synthetized antithyroids 10
Cardiac glycosides and diuretics
Cardiac glycosides -
Diuretics

Converting enzyme inhibitors
Beta-blockers
Calcium antagonist

O W o O~

Anticoagulation treatment
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3.4. Evolution

Positive evolution in all patients with a regression of signs of heart failure, stabi-
lization of hemodynamic state and heart rate, weight gain and regression of thy-

rotoxicosis.

4. Discussion

4.1. Limits and Constraints

We conducted a retrospective study with hospital recruitment, which is a re-
cruitment bias in terms of prevalence and incidence assessment. Not all desired
information was always collected in medical files. Management issues were pri-
marily diagnostic delays and difficulties in carrying out additional examination
which were the responsibility of patients. Therefore, this recruitment was low 72
cases of hyperthyroidism in 5 years as in most sub-Saharan studies [2]-[8]. This
may result in poor health coverage in our countries or poor access to care, in-
cluding lack of knowledge of the discipline of endocrinology by patients and
cultural beliefs that guide patients to tradi-practitioners. In our study all patients
come from the urban environment, highlighting the difficulty of making so-called
modern medicine accessible in rural areas due to financial and geographical in-
accessibility. The guaranteed minimum wage in Benin is $80, a specialized med-
ical consultation at the hospital is $14, the cost of the minimum hornomal check-up
is $42 and Echocardiography and cardiac doppler ultrasound is $30. Despite
the financial difficulties all our patients were able to make the necessary prethe-
rapeutic paraclinical assessments. The hospital prevalence of cardiothyreosis is
13.88% among the population of patients with hyperthyroidism in our study. In
sub-Saharan studies this frequency ranges from 9.8% to 46.66%, reflecting late
and last resort consultation of patients. This attitude is not specific to hyperthy-
roidism. In Morocco, Hattaoui reported a prevalence of 16.6% similar to those
reported in Subsharian Africa [12]. This prevalence is 1% among patients with
hyperthyroidism in Minnesota in the USA [13]. The average age of cardiothyre-
osis occurs in the 4th and 5th decade (Table 3) as is Hattaoui in Morocco [12].
Female predominance was classically found in our study, as were most authors
in sub-Saharan Africa [2]-[9].

4.2. Clinical Characteristics

Patients were mostly at the pictural stage of cardiothyreosis. Thus having signs
of thyrotoxicosis (tachycardia, thermophobia weight loss) and cardiac complica-
tions were dominated outside of heart failure by rhythm disorders with 6 cases
of complete arrhythmia by atrial fibrillation. (Table 3) These same complica-
tions have been reported by the authors in sub-Saharan Africa (Table 3). During
clinical hyperthyroidism, tachycardia, vascular erethism, increased pulse draught
are frequent, even constant [14]. The pathophysiological explanations of thyrotox-
ic crisis in hyperthyroid patients are poorly understood. Several factors appear to

be involved, more or less simultaneously [15]:
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Table 3. Comparative table of Subsaharan studies.

Duration

Number of case

Prevalence (%)

Mean-age (years)

Average duration (months)
Sex (dominance)

High BP background
Hyperthyroidism background
Heart disease background

Aetiology

- Multinodular goiter
- Basedow’s disease
- Toxic adenoma

- Thyroid cancer

Heart failure
Complete arrhytmia by atrial fibrillation
Coronary artery disease

Therapeutics measures

- Synthetized antithyroids

- Dietary and hygienics procedures
- Diuretics ans cardiac glycosides

- Peta-blockers

- Anticoagulation treatment

- Nitrates

- Converting enzyme inhibitors

- Calcium antagonist

- Platelets aggregation inhibitors

Surgery
Average hospital stay

Evolution
- Positive
- Death

N = ~ ~
— N 5 © = o 8 Q9 = 2~ —
-8 .& &3 _8 :g &% g8 237 g
o — g~ =g ] N X =} o —~ 5 =~ =~
e = S~ o = S s = e 3 s B g S ¥ 2
5 T 2 < o M ) < £ 2 5 =8 SIS
= B ] S B S 95 m 3 S < = 2 a9 = =
e B o] a0 @ v I - © o0 2 % D )
°cL =< g5 =z &2 SE g 2E& “3
=] = @) a < g & o Z < o 8 A
o ~ o C R [} > A
S S Z =
5 ans 4 ans 4 ans 3 ans 9 ans 6 ans 4 ans 1an 4 ans
10 7 10 16 20 32 30 14 150
13.88 14 22.2 10.52 12.6 - 36.58 333 9.8
50.9 41.14 44 48 43 43.3 - 53.57 42.6
12 20.10 - - - - - - 27
F F F F F F F F F
6 - 2 4 6 - - 9 31.3%
1 - - - - - - 3 -
1 - - 7 - 5 - - 10%
5 - 4 2 8 - 3 Not fin -
5 - 4 9 8 - 25 - -
- - 2 2 - 2 1 18%
- - - - 2 - -
10 3 3 12 19 22 57.14% 14 62%
6 2 3 9 7 13 28.57% 8 38%
1 3 2 - - - 21.43% 6 8%
10 Yes 9 Yes Yes Yes Yes Yes Yes
10 Yes - - - Yes Yes Yes Yes
9 Yes - - - 22 Yes Yes Yes
4 Yes - - - 10 Yes Yes Yes
9 - - - - 22 - -
- - - - - - Yes - -
- - - - - Yes Yes -
- - - - - Yes Yes -
- - - - - - Yes -
- - 4 - - - 1 - -
7 jrs - - - - 18.3 - 23.57 -
10 - - - - 9.7 29 - -
- - 1 - - 1 1 1 -

High circulating levels of thyroid hormones: although this may appear to be a
palisade, circulating thyroid hormone levels are not much higher during the
thyroid attack than in stable hyperthyroid patients;

Quick and sudden increase in thyroid hormone levels: this would be the pri-
mary factor in the occurrence of the crisis, much more significant than the

absolute value of circulating thyroid hormone levels;
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- Hyperactivity of the sympathetic nervous system: the sympathetic nervous
system was involved in the genesis of the thyroid attack due to the similar
symptomatology between thyrotoxicosis and the catecholaminergic crisis and
the beneficial effect of the administration of blockers in these two patholo-
gies;

- Amplification of cellular response to thyroid hormones: this mechanism has
been mainly evoked during pathological situations, such as sepsis, hypoxia,
hypovolemia and metabolic acidosis.

During thyrotoxicosis, preload is frequently increased through stimulation of
the renine-angiotensin-aldosterone system and positive regulation of erythropoie-
tin secretion, without this variation being significantly noticeable. Nevertheless,
it maintains a blood volume in relation to tachycardia and thus induces an in-
crease in cardiac output. The increase in myocardial contractility remains con-
troversial. It is believed to be related to a change in the synthesis of the heavy
myosin chain, an increase in the transcription of the gene encoding ATPase, and
an increase in the use of glucose and calcium resulting in reversible “cardiomyo-
pathy” [16]. The main etiologies of hyperthyroidism set were multinodular goi-
ter and Basedow disease in our study. These two etiologies are the most fre-
quently recognized in the literature [15]. Our explorations were limited to thy-
roid ultrasound; cytopuncture was not performed in patients who had a thyroid

nodule. Similarly we do not have the scan which limits etiological research.

4.3. Treatment

The treatment was essentially medical in our study and involved hospitaliza-
tion in all cases with an average hospital stay of 7 days. Medical treatment was
based on carbimazole and supportive treatment following the complications of
each patient. This attitude was that of most authors in sub-Saharan Africa. We
did not use surgical treatment. The management of heart failure in cardiothyre-
osis has been classic. It used hygienic-dietary measures and digital-diuretic treat-
ment associated with vasodilators and beta-blockers. This is a treatment regi-
men used by most authors. High blood pressure was treated with conversion
enzyme inhibitors or calcium inhibitors based on the hemodynamic state of pa-
tients. In our study, the treatment of atrial fibrillation was based on beta-blockers
alone or associated with cardiac glycosides. He routinely used anticoagulants
to prevent thromboembolic complications that are quite common in cardiothyre-
osis [2]. The evolution of cardiothyreosis in our series, differs little from the results
described in the literature. Positive evolution in all patients with a stabilization
of hemodynamic state at a near future is between 4 and 6 weeks. Majority of
patients were lost after 18 months. Only one achieved a complete follow-up treat-
ment. This finding has been reported by other authors in sub-Saharan Africa
[2] [6]. This loss can be put on the account of the financial accessibility to me-
dicines such as carbimazole or the poor awareness on the chronicity of this

condition.
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5. Conclusion

Cardiothyreosis is a serious complication of hyperthyroidism that can cause mor-
bidity and mortality. Prevention involves early diagnosis of hyperthyroidism and
effective treatment. The unfavourable socio-economic level may limit hormonal
dosages and inhibit this prevention. Cardiothyreosis remains a health problem

in developing countries.
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