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Abstract
Background: Abnormalities of thyroid function have

Methods: This was a cross-sectional study from

been reported in patients with heart failure (HF). We

January to May 2020. Including consenting adults

aimed to evaluate the frequency and clinical

followed up at the Yaoundé Central hospital for HF.

relevance of dysthyroidism in Cameroonians with

We assessed serum level of TSH, free T 3 and free T4

HF.

using ELISA method. We sought for associations
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between thyroid hormones levels and HF-related

1. Introduction

variables using Pearson and Spearman correlations

Heart failure (HF) represents the final outcome of the

tests. The threshold of significance was set at 0.05.

majority of cardiovascular diseases [1]. It is a major
public health problem that affects around 26 million

Results: 63 participants were included (33males)

people worldwide [2]. In Western countries, its

with a mean age of 62 ±14 years. Among them, 33

prevalence ranges from 1.36% in people aged 25 to

(52%) were hypertensive, 16 (25.4%) had atrial

49 years, to 16.14% in people over 80 years old [3].

fibrillation, and half (52%) had stage II HF according

The prevalence available in sub-Saharan Africa are

to the New-York Heart Association. Dysthyroidism

from hospital-based studies, where they vary between

was found in 25 subjects (39.6%), with 17 (26.9%)

9.4% to 42.5% [4]. It is a disabling disease that

and 6 (9.5%) cases of low-T3 syndrome, and

remains one of the leading causes of death worldwide

subclinical hyperthyroidism respectively. TSH levels

with a death rate of 17.5% within one year of

were weakly but significantly correlated with the

diagnosis [5]. This mortality is even higher in

stage of HF (r=0.31, p=0.01) and slightly correlated

patients with co-morbidities and can be up to 35%

with left ventricular ejection fraction (LVEF) (r=-

within one year of diagnosis [6, 7]. The comorbidities

0.31, p=0.01). Free T 3 levels were weakly but

that can influence the prognosis of HF are not only

significantly

of

limited to the presence of other cardiovascular risk

hospitalizations over the last 12 months (r=-0.36,

factors (diabetes, arterial hypertension, dyslipidemia,

p<0.01), and the LVEF (r=0.28, p=0.02).

renal failure), but also include endocrine disorders,

correlated

with

the

number

and in particular thyroid dysfunction [7, 8].
Conclusion: Dysthyroidism affects nearly two out of
five patients suffering from heart failure in our

The relationship between the heart and the thyroid is

sample. It could be associated with a more severe

a two-way street: on the one hand, thyroid hormones

clinical presentation. More studies need to be done to

(TH),

assess the long-term prognosis in sub-Saharan

chronotropic effects, can be responsible for high-

African populations with HF and dysthyroidism.

output HF in hyperthyroidism; hypothyroidism by its

through

their

positive

inotropic

and

atherogenic effects increases cardiovascular risk and

Keywords: Heart failure; Thyroid hormones;

can thus contribute to the development of HF [9, 10].

Dysthyroidism; Cameroonians

On the other hand, in 20 to 30% of patients with
chronic HF, a low T3 syndrome (LT3S) is observed,

Abbreviations: HF: heart failure; TSH: thyroid

characterized by a decrease in free triiodothyronine

stimulating hormone; FT3: free triiodothyronine;

(FT3) with normal values of free thyroxine (FT4) and

FT4: free thyroxine; LVEF: left ventricular ejection

thyroid stimulating hormone (TSH) [11-13]. This

fraction; LT3S: Low T3 syndrome; NYHA: New

syndrome, initially interpreted as an adaptive

York Heart association; YCH: Yaoundé Central

phenomenon, has deleterious effects in patients with

Hospital; ELISA: Enzyme Linked Immunosorbent

HF contributing to a progressive deterioration of

Assay

cardiac function, thus representing a powerful
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predictive marker of mortality [8, 14-16]. Other

(synthetic antithyroid, amiodarone, levothyrox (free

studies show that fT3 supplementation in these

T4), synomel (free T3), corticosteroids, nonsteroidal

patients increases their life expectancy [17-19]. In

anti-inflammatory drugs).

addition to LT3S, other thyroid abnormalities such as
hyperthyroidism (subclinical and clinical) as well as

2.3 Sample size estimation

hypothyroidism (subclinical and clinical) have been

The sample size was estimated at 56 participants

observed in patients followed up for chronic HF and

using the Cochran formula [21]. This value was

are also associated with a poor prognosis [8].

obtained using a 10% precision, 5% error, and the
prevalence of Akono et al. (17.5%) [22].

Given the importance of thyroid abnormalities in
patients followed up for chronic HF and their impact

2.4 Data collection

on prognosis, the American Heart Association

Data was collected using a data collection sheet. For

recommends

thyroid

all the participants, we reported the age, sex, history

function in these patients [20]. In sub-Saharan Africa,

of heart failure (baseline cardiopathy, current stage of

especially in Cameroon, few studies have been

the disease according to the New York Heart

carried out on the frequency of thyroid disorders in

Association (NYHA) classification, the current

patients with heart failure and therefore the

ventricular

usefulness of this assessment remains to be

ultrasonography, number of hospitalizations during

demonstrated. Knowing that the presence of thyroid

the last 12 months, the current treatment), and the

abnormalities during HF can influence the prognosis,

comorbidities. Afterwards, a physical examination

we aimed to evaluate the frequency and clinical

was conducted, and vital signs noted. A 5 ml

relevance of dysthyroidism in this population.

peripheral blood sample was obtained to assess

systematic

evaluation

of

ejection

fraction

assessed

by

thyroid hormones. TSH assay was done using ELISA

2. Material and Methods

sandwich method while FT3 and FT4 assay were

2.1 Study design and Setting

done using ELISA competition method. The reagents

We carried out a cross-sectional study, over a period

used were branded Cypress Diagnostics® (Belgium).

of 5 months (January to May 2020) at the Yaoundé
2.5 Definition of terms

Central Hospital, Cameroon (YCH).

We defined euthyroidism as a case of TSH level
between 0.4-4.2 uUI/ml. Dysthyroidism was defined

2.2 Participants
cardiology

for all cases out of this value range. These included

outpatient unit of the YCH. We included all

Low T3 syndrome: FT3 (<2.2 pg/mL) with normal

consenting adults (≥ 21 years), who were followed up

FT4 (7-22 pg/mL) and TSH (0.4-4.2 IU/mL); overt

for chronic heart failure. We excluded patients with

hyperthyroidism: low TSH level (<0.4 uIU/mL) with

known thyroid dysfunction prior to the diagnosis of

elevated FT4 (>22 pg/mL); overt hypothyroidism:

heart failure and those who were taking drugs that

elevated TSH level (>4.2 uUI/mL) with a drop in

could

FT4 level (<7 pg/mL); subclinical hyperthyroidism:

Participants

were

modify

enrolled

thyroid

at

the

hormones
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low TSH level (< 0.4 IU/mL) with a normal FT4

an

associated

atrial

fibrillation.

The

level (between 7 and 22 pg/mL); or subclinical

characteristics are summarized in Table 1.

clinical

hypothyroidism: elevated TSH level (> 4.2 IU/mL)
with a normal FT4 level (between 7 and 22 pg/mL)

3.2 Frequency and distribution of dysthyroidism

[23-25].

About two thirds of the sample (60.3%) were
euthyroid with 25 (39.7%) being dysthyroid. In

2.6 Statistical analysis

patients having thyroid abnormalities, the most

All the data collected were analyzed using the

frequent abnormality was the low T3 syndrome

software SPSS version 21.0. Quantitative variables

which was observed in 17 participants (68%). We

were expressed in terms of means and standard

observed that 6 patients (24%) had subclinical

deviations, while qualitative variables were expressed

hyperthyroidism. No participant was found with

as counts and proportions. The association between

clinical hypothyroidism (Figure 1).

different variables was assessed using the Pearson
and Spearman correlations tests. Spearman test was

3.3 Influence of thyroid hormones on clinical

used for non-parametric variables. Results are

parameters

presented using the correlation coefficient (r). The

We

threshold of significance was set at 0.05.

correlation between FT3 levels and age (r=-0.27,

found

a

negative,

weak

and

significant

p=0.03), which was not the case for the other

3. Results

hormones studied (Figures 2a, 2b, 2c). A weak

3.1 Characteristics of the sample

significant correlation was also observed between left

Overall 63 participants were included in the study.

ventricular ejection fraction (LVEF) and levels of

Among them, 33 (52.4%) were males. Their mean

FT3 (r=-0.28, p=0.02) and TSH (r=-0.31, p=0.01)

age was 62 ± 14 years. More than half of the

(Figures 3a, 3b). FT4 levels did not show a

participants (52.3%) were classified as stage II

significant influence on LVEF (Figure 3c). The

according to the NYHA. We found that 33

results presented in Figures 4a and 5a show

participants (52.3%) had not been hospitalized during

respectively the significant but weak correlations

the last 12 months. The main baseline cardiopathies

between TSH levels and the clinical stage of heart

were hypertensive (52.4%) and valvular (14.3%). The

failure assessed by NYHA (r=0.31, p=0.01), and FT3

main co morbidities were hypertension (55.6%),

levels and the number of hospitalizations in the last

diabetes mellitus (11.1%). 16 (25.3%) subjects had

12 months (r=-0.36, p=0.004).
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Variables

Overall

Men

Women

p value

N (%)

63 (100)

33 (52.4)

30 (47.6)

>0.05

Mean Age (SD), years

62.2 (14)

62.1 (14)

62.3 (14.8)

>0.05

Age, min-max, years

22-90

22-83

31-90

-

I

12 (19)

6 (18.2)

6 (20)

>0.05

II

33 (52.4)

16 (48.5)

17 (56.7)

III

15 (23.8)

9 (27.3)

6 (20)

IV

3 (4.8)

2 (6.1)

1 (3.3)

Hypertensive

33 (52.4)

19 (57.6)

14 (46.7)

Valvular

9 (14.3)

2 (6.1)

7 (23.3)

Cardiomyopathy

7 (11.1)

3 (9.1)

4 (13.3)

Ischemic

4 (6.3)

2 (6.1)

2 (6.7)

Rhythmic

7 (11.1)

4 (12.1)

3 (10)

Toxic

1 (1.6)

1 (3)

0 (0)

Congenital

2 (3.2)

2 (6.1)

0 (0)

46.8 (21)

48.7 (20)

44.9 (22)

>0.05

>0.05

Heart Failure NYHA stage, n (%)

Baseline cardiopathies, n (%)

Mean Ventricular ejection fraction (SD), in%

>0.05

Number of hospitalizations in the last 12 months, n (%)
0

33 (53)

17 (51.5)

16 (53.3)

1 or 2

26 (41)

13 (39.4)

13 (43.3)

>2

4 (6)

3 (9.1)

1 (3.3)

25.4 (5.8)

25.6 (4.1)

25.3 (7.4)

>0.05

Hypertension

35 (55.6)

16 (48.5)

12 (40)

>0.05

Atrial fibrillation

16 (25.3)

9 (27.3)

7 (23.3)

>0.05

Diabetes mellitus

7 (11.1)

4 (12.1)

3 (10)

>0.05

Dyslipidemia

7 (11.1)

4 (12.1)

3 (10)

>0.05

Chronic kidney disease

2 (3.17)

1 (3)

1 (3.3)

>0.05

Chronic liver disease

3 (4.76)

2 (6.1)

1 (3.3)

>0.05

ACE inhibitor/ARB

27 (42.8)

10 (30.3)

17 (56.6)

>0.05

Beta blocker*

13 (20.6)

12 (36.4)

13 (43.3)

>0.05

Digoxin

12 (19.04)

6 (18.2)

6 (20)

>0.05

Diuretic

52 (82.5)

28 (84.2)

23 (76.7)

>0.05

Mean BMI, Kg/m² (SD)
Comorbidities, n (%)

Current treatment, n (%)
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Mean TSH (SD), uUI / ml

1.6 (1.1)

1.53 (1)

1.67 (1.2)

>0.05

Mean Free T3 (SD), pg / ml

2.3 (1.8)

2.4 (1.7)

2.2 (1.8)

>0.05

Mean Free T4 (SD), pg / ml

11.4 (5.5)

11.4 (5.6)

11.4 (5.5)

>0.05

SD: Standard deviation; NYHA: New York Heart Association; ACE: Angiotensin converting enzyme; ARB:
angiotensin receptor blocker; *Beta blocker other than propranolol

Table 1: Clinical characteristics of the sample.

Figure 1: Frequency of dysthyroïdism in the sample.

Figure 2a: Correlation between the free T3 and age.
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Figure 2b: Correlation between the TSH and age.

Figure 2c: correlation between the free T4 and age.

Figure 3a: Correlation between free T3 and LVEF.
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Figure 3b: Correlation between TSH and LVEF.

Figure 3c: Correlation between free T4 level and LVEF.

Figure 4a: Correlation between TSH level and the NYHA stage of heart failure.
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Figure 4b: Correlation between free T4 and the NYHA stage of heart failure.

Figure 4c: Correlation between free T3 and the NYHA stage of heart failure.

Figure 5a: Correlation between the free T3 and the number of hospitalizations during the last 12 months.
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Figure 5b: Correlation between the TSH and the number of hospitalizations during the last 12 months.

Figure 5c: Correlation between the free T4 and the number of hospitalizations during the last 12 months.

4. Discussion

patients having heart failure [7, 9, 11, 29, 30]. A

Dysthyroidism has been reported as deleterious in

possible explanatory mechanism for this, is a

patients with heart failure. The aim of our study was

decreased peripheral conversion of T4 to T3 due to a

to evaluate the thyroid function of patients followed

decrease in intra-tissue (hepatic, myocardial, renal)

for chronic heart failure in order to determine the

expression of 5'deiodase, an enzyme which allowing

frequency of those abnormalities and their clinical

the peripheral conversion of T4 to T3 [12, 17, 29,

implications, in our context. We observe a high

31]. There is also an increased catabolism of thyroid

frequency of LT3S. Already known to be frequent in

hormones due to an ectopic induction of 5 desiodase

people with chronic diseases [26-28], LT3S is the

which transforms T4 into reverse T3, its inactive

most common thyroid disorder found in Caucasians

form [12, 13, 15, 31]. This phenomenon result in a
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biological fall in the concentration of FT3 and thus

feedback on TSH and therefore a fall in FT3 leads to

leads to a low FT3. Other thyroid abnormalities were

an increase in TSH. Since FT3 is generally lower in

found but at lower frequencies. They may precede the

patients with advanced stages, a concomitant increase

onset of HF, or even be a cause, but may also appear

in TSH is therefore observed [33].

concomitantly or after its onset [5, 15]. The large
proportion of these various abnormalities can also be

We found a significant correlation between the FT3

explained by the increased age of our study

concentrations and the number of hospitalizations

population, as evidence exists to prove that

during the last twelve months which are similar to the

abnormalities in thyroid hormones metabolism are

findings of other studies presenting low FT3 as a

more frequent in the elderly [20]. Additionally, we

marker of poor prognosis in patients with HF,

found a negative correlation between FT3 levels and

associated with a higher long-term mortality, more

age. This is explained by age-induced changes in the

severe symptoms and a higher number of re-

thyroid gland. Increasing age causes a gradual

hospitalizations [7, 12, 13, 29]. In addition, our study

decrease in thyroid hormone levels due to progressive

found

fibrosis of the thyroid gland. Also, progressive

concentration and LVEF which is similar to the

muscle wasting occurs with increasing age, leading to

results obtained by Saurav et al.; FT3 has a direct and

a reduction in peripheral muscle conversion of T4 to

indirect action on systolic function, thus it is capable

T3 [20]. We did not have any cases of clinical

of exerting changes to LVEF. This provides further

hypothyroidism. A potential reason for this is the fact

proof that myocardial contractility is significantly

that in Cameroon, since 1991, iodine has been

influenced by variations in thyroid hormone levels. A

systematically

salt,

decrease in FT3 leads to a decrease in myocardial

considerably contributing to the low prevalence of

contractility, an increase in afterload and therefore a

hypothyroidism [32].

decrease in LVEF [29]. We did not find a significant

introduced

into

cooking

a

positive

correlation

between

FT3

association between thyroid hormone levels and the
With the high occurrence of dysthyroidism, it

presence of arrhythmias. This is contrary to the

highlights the importance of systematic evaluation of

results obtained by Kannan et al. [7] who observed

thyroid function in patients with HF as recommended

that an elevated FT4 concentration was associated

by the American Heart Association [20]. However,

with the presence of atrial fibrillation [7]. This

with the lack of universal health coverage, routinely

difference can be explained by the fact that we

thyroid hormones assessment is difficult or even

carried out only one set-point electrocardiogram

impossible. To this end, we evaluated the clinical

analysis, as opposed to a 24 hour holter, which would

impact of thyroid hormones variations in patients

have better assessed the rhythm disturbances.

suffering from heart failure, and found that an

However, atrial fibrillation was linked to their cardiac

elevated TSH level was associated with a more

diseases (valve disease, cardiomyopathy, etc.).

advanced stage of the disease. This result is similar to
that obtained by Kannan et al. [7]. Basically, it could

The findings presented in this study raise possible

be explained by the fact that FT3 exerts negative

clinical implications related to dysthyroidism, as it
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to

the

benefits
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of

hormone

supplementation in patients with these abnormalities.

Hospital Center, and the staff of the cardiology unit
of the Yaoundé Central Hospital.

Some authors in western studies have revealed that
FT3 supplementation in patients with HF having a
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