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Introduction: Thyroid disease is an independent predictor of heart failure in patients. This study aimed to investigate the prevalence
of thyroid dysfunction among patients with heart failure in Mogadishu, Somalia.

Methods: From January 2019 to January 2021, a total of 250 patients diagnosed with heart failure admitted to the cardiology
outpatient and emergency departments were evaluated retrospectively. The demographic characteristics, the cause of heart failure, and
the kind of heart failure were recorded. Patients were categorized into subclinical hypothyroidism, hypothyroidism, low T3 syndrome,
subclinical hyperthyroidism, and hyperthyroidism.

Results: A total of 250 heart failure patients. The prevalence of thyroid dysfunction among heart failure patients was 35.6%. The mean age
of the patients was 59.8+14 years. Males outnumbered females by 159 (63.2%). The prevalence of thyroid dysfunction was 35.6%. Out of
the 250 patients that were examined, most of the patients 30(33.3%) had subclinical hypothyroidism. 23 (25.6%) had overt hypothyroidism,
15 (16.7%) had overt hyperthyroidism, 20 (22.2%) had low T3 syndrome, and two cases had subclinical hyperthyroidism. Regarding the
gender status of the thyroid dysfunction, 43(48.3%) were male, and 46(51.7%) were female. Regarding heart failure types among thyroid
dysfunction patients, most patients were HFrEF (n=64, 71.9%), and 25(28.1%) were HFpEF. Patients with heart failure and reduced ejection
fraction (HFrEF) were more likely to have thyroid dysfunction than those with preserved ejection fraction (p = 0.012). Regarding
comorbidities among heart failure patients with thyroid dysfunction, approximately half of the patients had hypertension (40.4%).
Conclusion: Thyroid problems are one of the most prevalent endocrine abnormalities in our practice. Subclinical hypothyroidism was
the most common type of thyroid dysfunction among this population. We suggest that thyroid function be evaluated with cardiac
function in patients with heart failure and followed up and treated together with heart failure.
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Introduction

Heart failure (HF) is a complex clinical syndrome characterized by the reduced ability of the heart to pump and fill blood." Heart
failure affects around 64.3 million people throughout the world. In developed countries, the prevalence of acknowledged heart
failure is between 1 to 2% of the general adult population. Heart failure occurs at a rate of 1 to 9 per 1000 person-years in Europe
and the United States.” According to hospital studies, the prevalence rates in Sub-Saharan Africa range from 9.4 to 42.5%.>
Despite breakthroughs in HF treatment during the last 15 years, the outlook for this disorder remains terrible.* Overt, untreated
hyperthyroidism and hypothyroidism have been discovered as common causes of heart failure in the last decades.” Additionally,
persistent subclinical thyroid dysfunction has recently been associated with HF development in patients with or without under-
lying heart disease.® Comorbidities that can affect the outcome of heart failure include diabetes, hypertension, dyslipidemia, and

renal failure. Endocrine diseases, such as thyroid abnormalities, are also important.” Low T3 syndrome (LT3S) affects 20 to 30%
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of people with chronic heart failure and is characterized by a decrease in Free triiodothyronine (FT3) with normal levels of free
thyroxine (FT4) and thyroid stimulating hormone (TSH).® Other studies show that fT3 supplementation increases life expectancy
in these patients.” Given the importance of thyroid abnormalities in patients with chronic HF and their impact on prognosis,
thyroid function should be checked regularly in these patients, according to the American Heart Association.'” Despite the
importance of this topic, there have been no studies on the variety of prevalence of thyroid dysfunction among patients with heart
failure in Somalia. The main purpose of this study is to investigate the prevalence of thyroid dysfunction among heart failure
patients at a tertiary hospital in Mogadishu, Somalia.

Methods and Materials

This single-center retrospective cohort study was conducted in Mogadishu, Somali Turkish Training and Research
Hospital, Between January 2019 and January 2021. Our hospital is the region’s largest multidisciplinary tertiary referral
hospital. The research ethics committee of our hospital approved this study (22.11.2021- MSTH/8129). This study was
carried out following the Helsinki Declaration’s contents. Patients gave their informed permission. We followed the
protocols of our work center. The data were obtained from electronic medical records of patients diagnosed with thyroid
disease via the hospital information system.Patients diagnosed with heart failure were included in the study.

A total of 250 heart failure patients, regardless of age and sex, who had no missing data were selected for the study. Patients
younger than 30 years and those with missing data in the hospital database were excluded from this study. Age, cause of heart
failure, and type were among the examined variables. Patients were categorized into five groups subclinical hypothyroidism,
hypothyroidism, low t3 syndrome, subclinical hyperthyroidism, and hyperthyroidism. The normal range for thyroid function
assays in our institution is TSH 0.35-5.10 ulU/mL, FT4 0.60-1.20 ng/mL, and FT3 1.80-4.20 pg/mL. Hypothyroidism was
defined as FT4 < 0.60 ng/mL and TSH > 5.1 ulU/mL, and subclinical hypothyroidism was defined as normal free hormone levels
and a TSH > 5.1 plU/mL. Hyperthyroidism was defined as FT4 > 1.20 ng/mL and TSH < 0.35 pIU/mL, and subclinical
hyperthyroidism was defined as normal free hormone levels, TSH < 0.35 ulU/mL, low t3 syndrome was defined as normal free
hormone levels, and a TSH > 5.1 plU/mL and FT3 < 4.20 pg/mL. Thyroid function tests were measured by a Roche e411
Immunoassay Analyzer (Roche Diagnostics Corporation, Indianapolis, IN)."' The epidemiological and clinical importance of OA
and CA in patients with heart failure with mid-range ejection fraction (HFmrEF, defined as LVEF between 40 and 49%) and heart
failure with preserved ejection fraction (HFpEF, defined as LVEF between 40 and 49%) (HFpEF, defined as LVEF greater than
50%.'*'> The data was collected using Microsoft excel and was analyzed using Statistical Package for Social Sciences (SPSS)
software version 26. Descriptive data analysis and Pearson correlation were mainly used in this study. A P-value of less than 0.05
was considered statistically significant.

Results

We included this study with a total of 250 heart failure patients. The prevalence of thyroid dysfunction among heart failure
patients was 35.6% (89/250) (Figure 1). The mean age of the patients was 59.8+14 years. According to the gender distribution
among heart failure patients, 159(63.2%) were male, and 91(36.4%) were female.The thyroid disorder patients were grouped
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Figure | Thyroid dysfunction among heart failure patients.
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Table | Thyroid Dysfunction Types

Types of Thyroid Dysfunction | No. of Patients | Percentage %
Subclinical hypothyroidism 30 33.3%

Overt hypothyroidism 23 25.6%

Low t3 syndrom 20 22.2%

Overt hyperthyroidim 15 16.7%
Subclinical hyperthyroidim 2 2%

into five categories; most of the patients were subclinical hypothyroidism (n=30, 33.3%), while 23(25.6%) were overt
hypothyroidism, 15(16.7%) were overt hyperthyroidism, 20(22.2%) were low t3 syndrome, and 2 cases were subclinical
hyperthyroidism (Table 1). Regarding the gender status of the thyroid dysfunction patients, 43(48.3%) were male, and 46
(51.7%) were female. There was no statistically significant association between age groups and thyroid dysfunction (p = 0.80).
The heart failure patients were classified into two groups, most of the patients (n=147, 58.8%) were HFrEF, and 103(41.2%)
were HFpEF (Figure 2). Regarding heart failure types among thyroid dysfunction patients, most patients were HFrEF (n=64,
71.9%), and 25(28.1%) were HFpEF. Patients with heart failure and reduced ejection fraction (HFrEF) were more likely to
have thyroid dysfunction than those with preserved ejection fraction (p = 0.012).Regarding Comorbidities among heart failure
patients with thyroid dysfunction, approximately half of the patients had hypertension (40.4%), ischemic heart disease
(31.5%), valvular heart disease (20.2%), and cardiomyopathy at 9% (Figure 3).The drugs used for heart failure in thyroid
dysfunction patients were as follows: ACE Inhibitors at 97.8%, Beta-Blockers at 98.9%, Spironolactone at 77.5%, and Lasix
at 80.7%. Thyroid drugs at about 19.1% and Levothyroxine at about 38.2%.

HFpEF
41%

HFrEF
59%

Figure 2 Types of heart failure patients regarding ejection fraction.
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Figure 3 Comorbidities associated with heart failure.
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Discussion

The current global prevalence of heart failure is expected to be 64.34 million cases (8.52 per 1000 inhabitants, with 29%
moderate heart failure, 19% intermediate, and 51% severe heart failure), or 9.91 million YLDS (11.61 per 1000 YLD)."
Hospitalization is common among HF patients, with 83% admitted at least once and 43% admitted three to four times.
Heart failure is more common in the elderly.'> Because it is regarded to have a poorer prognosis than most
malignancies.'® Thyroid hormone regulates the cardiovascular system, especially when heart failure is prevalent(HF).
With over 23 million people diagnosed worldwide, heart failure is a major public health concern.'” Hyperthyroidism and
hypothyroidism cause changes in cardiac contractility, myocardial oxygen consumption, cardiac output, blood pressure,
and systemic vascular resistance (SVR).'"® The current study is the first study to examine the prevalence of thyroid
dysfunction among heart failure patients in Somalia. Thyroid disease is the most common endocrine disorder
worldwide, second to diabetes mellitus in terms of endocrine diseases, particularly in Africa.'” Hyperlipidemia and
ventricular arrhythmias are caused by insufficient thyroid hormone, while atrial arrhythmias are caused by excess thyroid
hormone, and both cause hypertension and heart failure. These heart irregularities are usually reversible if the underlying
thyroid disease is treated. Thyroid disorder patients were grouped into four categories. Most of our patients had
subclinical hypothyroidism, followed by overt hypothyroidism and overt hyperthyroidism, with similar findings reported
by Mfeukeu-Kuate et al.® Another study from Cameroon conducted by Yemele Honoré, Kemnang et al revealed that
approximately two-thirds of their study participants had euthyroid, while 25 (39.7%) were dysthyroid (30).Bernad et
Biondi et al conducted a study in Italy and suggested that the SHypo with TSH >10 mU/I is a significant risk factor for
HF in older patients. A meta-analysis of six prospective cohort studies involving a total of 2068 patients with SHypo
recently validated these findings. In hyperthyroid patients with underlying cardiac problems such as ischemic, hyperten-
sive, or valvular disease, and/or atrial fibrillation, the risk of HF and low ejection fraction is raised. About 7-8% of
middle-aged hyperthyroid patients develop atrial fibrillation or flutter; this risk rises to 10-20% in elderly patients and up
to 20-35% in those over 65.° Lippi G, Sanchis-Gomar F et al studied the prevalence and types of thyroid dysfunction in
patients with chronic HF in Africa, as well as the factors that contribute to it. They reported that hypertension (52.4%)
and valvular heart disease (14.3%) were the most common causes of HF.? Similarly, in our study, approximately half of
the patients (40.4%) had hypertension, 31.5% had ischemic heart disease, 20.2% had valvular heart disease, and 9% had
cardiomyopathy.This study has certain limitations, including 1. It is a single-center retrospective study 2. A number of
the patients is small, and data cannot be generalized. Besides these limitations, this is the first study regarding thyroid
dysfunction among heart failure patients reported from Somalia. The main objective of this study is in its epidemiolo-
gical, descriptive nature; further studies are needed to distinguish the true thyroid dysfunction and low t3, which arise
secondary to HF.

Conclusion

Thyroid problems are one of the most prevalent endocrine abnormalities in our practice. Subclinical hypothyroidism was
the most common type of thyroid disease in our study, followed by overt hypothyroidism and low t3 syndrome among
the heart failure population. Thyroid disease has become a major endocrine problem in Somalia. As a result, public
health programs involving the supply of iodine-fortified foods, prenatal fe, and iodine vitamin supplements, as well as
boosting public awareness of thyroid problems through the media, may be beneficial in the prevention of thyroid
disorders.

Abbreviations

EF, Ejection Fraction; HFpEF, Heart Failure with Preserved Ejection Fraction; HFrEF, Heart Failure with Reduced
Ejection Fraction; ICD-10, International Classification of Diseases 10; TSH, thyroid stimulating hormone; T3,
Triiodothyronine; T4, thyroxine; SPSS, Statistical Package for Social Sciences.
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