



Epidemiology and left ventricular impact of secondary hypertension: A case series





ABSTRACT

	Secondary hypertension is defined as arterial hypertension due to an identifiable cause, and therefore can be cured when the underlying cause is treated. It is a rare entity, often underdiagnosed, with an overall prevalence estimated at 10% of hypertensive patients in literature. However, it is important to look for it given its reversible nature after treatment of the cause. This is a case series aiming to uncover this often heterogeneous entity by highlighting its epidemiological particularities and its impact on the left ventricle in our patient population and comparing its results with data in literature. The left ventricle is a primary target for hypertension end-organ damage. In addition to being a marker of hypertension, left ventricular hypertrophy (LVH) is a major independent risk factor for not only cardiovascular disease morbidity and mortality but also for all-cause mortality and neurological pathologies. Electrocardiogram and 2D transthoracic echocardiography are the primary diagnostic tools for the diagnosis and quantification of LVH. To identify the cause of hypertension in our patients, radiological examinations were used such as renal artery ultrasound, abdominal CT scan, and arteriography. Polysomnography was also used when obstructive sleep apnea was suspected. Routine blood tests were performed such as potassium level, as well as aldosterone level and plasma renin activity in case of suspected primary aldosteronism. In our case series, primary aldosteronism was the most frequent etiology of secondary hypertension representing 22.7% of the cases as well as renal artery stenosis. Primary aldosteronism, also known as Conn’s syndrome, is described in literature as the most common form of secondary hypertension.
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1. INTRODUCTION

“Most patients with hypertension (HTN) have essential or primary hypertension, where the exact cause remains unknown, while an estimated 10% have secondary hypertension (SH), with an identifiable cause (notably some studies indicate that the prevalence of secondary hypertension may be substantially higher, with modern systematic screening)” [1]. “The 2024 European Society of Cardiology (ESC) guidelines for the management of elevated blood pressure and hypertension recommend a comprehensive screening for the main causes of secondary hypertension in adults diagnosed with hypertension before the age of 40 years, except for obese young adults where it is recommended to start with an obstructive sleep apnea evaluation. They also recommend an appropriate screening for secondary hypertension in patients with hypertension presenting with suggestive signs, symptoms, or medical history of secondary hypertension” [2]. “Failure to recognise secondary causes can lead to resistant hypertension, cardiovascular complications or complications of the underlying condition” [3].

2. MATERIAL AND METHODS

We report a case series of patients who suffered from secondary hypertension. The patients were treated in the cardiology and vascular diseases department of the Mohammed VI University Hospital of Marrakesh. Clinical data about gender, age, anthropomorphic parameters and blood pressure measurement were recorded. Left ventricular hypertrophy was assessed with electrocardiogram (ECG) and 2D transthoracic echocardiography (TTE). Recorded radiological examinations were renal artery ultrasound, abdominal CT scan, and arteriography (performed for patients with renal artery stenosis). Polysomnography was also used when obstructive sleep apnea was suspected. Routine blood tests were performed such as potassium level, as well as aldosterone level and plasma renin activity in case of suspected primary aldosteronism.

3. RESULTS

There were 22 patients in our series, 10 were women (46%) and 12 were men (54%), with a sex ratio of 0.83. The mean age at diagnosis was 36 years, with extremes of 9 years and 72 years. Hypertension (HTN) affected 50% of our patients under the age of 40 years. It was discovered mainly by refractory headaches (32% of cases). In 22.7% of the patients, hypertension was discovered incidentally and during an assessment of resistant hypertension in 13.6% of cases. The disease was revealed by exercise dyspnea in 9%. Electrical left ventricular hypertrophy (LVH) was found in 50% of cases. This LVH was objectified by transthoracic echocardiography (TTE) in 41% of cases, with a female predominance (60% of women had LVH on TTE). Among patients who had electrical LVH, 64% had LVH in TTE, while in patients who did not have electrical LVH, 18% had LVH in TTE. The first etiology of secondary hypertension (SH) found in our series was primary aldosteronism (Conn's syndrome) and renal artery stenosis (mainly due to Takayasu arteritis) by a percentage of 22.7% each, followed by pheochromocytoma (13.6%) one of which was bilateral malignant. Coarctation of the aorta and somatotroph adenoma represented 14% of the causes each. Adrenal mass for which investigations are still in progress, represented 9% of cases. Obstructive sleep apnea was found in an elderly patient, and glomerular nephropathy was the etiology in one young patient. Hypertension was controlled in 80% of our patients whether by medical and/or interventional and/or surgical treatment.
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Fig. 1: Example of electrocardiogram (ECG) showing a LVH in one of our patients.
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Fig. 2. TTE image of LVH in TM mode in one of our patients.

Table 1: Clinical and paraclinical characteristics of our patients.

	Patients
	Male (M) / Female (F)
	Age
(years)
	Clinical presentation 
	Arterial blood pressure mmHg
	LVH
in ECG
	LVH
in TTE 
	Etiology

	1
	M
	15
	Acute pulmonary edema
	202/134
	No
	No
	Bilateral renal artery stenosis (Takayasu)



	2
	F
	12
	Headache 
	162/95
	No
	No
	Bilateral renal artery stenosis (Takayasu)



	3
	F
	36
	Syncope + headache
	189/99
	Yes
	Yes
	Renal artery stenosis (Takayasu)



	4
	M
	24
	Incidental finding
	183/91
	Yes
	Yes
	Renal artery stenosis (Takayasu)
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	F 
	22
	Headache
	180/130
	Yes
	No
	Renal artery stenosis


	6
	F
	42
	Exercise dyspnea + palpitations
	160/84
	Yes
	No
	Bilateral malignant pheochromocytoma


	7
	F 
	34
	Headache + palpitations
	170/100
	No
	No
	Pheochromocytoma


	8
	F 
	40
	Headache + Palpitations
	200/105
	No
	No
	Pheochromocytoma


	9
	F
	49
	Resistant HTN 
	188/91
	No 
	No 
	Conn’s syndrome



	10
	F 
	47
	Digestive symptoms

	160/95
	Yes
	Yes
	Conn’s syndrome




	11
	M 
	57
	Transient ischemic attack

	200/110
	Yes
	Yes
	Conn’s syndrome




	12
	M 
	32
	Incidental finding
	165/92
	No
	No
	Conn’s syndrome



	13
	F
	42
	Headache
	160/86
	Yes
	No 
	Conn’s syndrome



	14
	F
	47
	Resistant HTN
	160/87
	Yes
	Yes
	Adrenal Mass


	15
	M
	28
	Incidental finding
	160/98
	No
	Yes
	Adrenal Mass



	16
	F
	9
	Hypertensive peak
	182/94
	Yes
	No 
	Coarctation of the aorta

	
	
	
	
	
	
	
	

	17
	M
	53
	Incidental finding
	162/97
	No 
	Yes
	Coarctation of the aorta



	18
	M
	21
	Dyspnea
	186/102
	Yes 
	Yes 
	Coarctation of the aorta


	19
	M
	51
	Acromegaloidism
	160/100 
	No
	No
	Somatotroph adenoma



	20
	F 
	35
	Acromegaloidism
	140/90
	No
	No
	Somatotroph adenoma

	21
	M 
	24
	Headache 
	200/120
	No
	No
	Glomerular nephropathy



	22
	M
	72
	Resistant HTN 
	165/87
	Yes 
	Yes 
	Obstructive sleep apnea





Fig. 3. Incidence of clinical presentation of SH patients in our case series.



Fig. 4. Clinical manifestations of each etiology of SH.

4. DISCUSSION

[bookmark: _GoBack]Secondary hypertension is more prevalent than previously thought. Depending on the definition used and the cohort studied, the prevalence of secondary hypertension is 10%–35% in all hypertensive patients [4,5]. Secondary forms of hypertension, when untreated, cause more cardiac damage than primary hypertension and are associated with greater cardiovascular risk [6]. “Left undiagnosed, secondary hypertension can lead to resistant hypertension, cardiovascular and renal complications, multiple specialist referrals and an unnecessary burden on the healthcare system” [3]. However, “once the secondary etiology is identified, the patient benefits profoundly from a potentially curative treatment that may lead to significant improvements in quality of life, morbidity, and mortality” [7].
Primary aldosteronism, also known as Conn’s syndrome [8], is a common cause, with a high prevalence of hyperaldosteronism (up to 12%) observed in patients with BP of >180/110 mmHg [9,10]. “Despite being widely recognised as the most common form of secondary hypertension, among the general hypertensive population the true prevalence of primary aldosteronism and its main subtypes, aldosterone-producing adenoma and bilateral adrenal hyperplasia, remains a matter of debate” [11]. In our series primary aldosteronism was the most frequent etiology of secondary hypertension representing 22.7% of the cases as well as renal artery stenosis. In literature, the most common causes of renal artery stenosis are atherosclerosis and fibromuscular dysplasia [6,12]. In our series, renal artery stenosis was mainly due to Takayasu arteritis.
“Takayasu arteritis (TA) is a rare type of vasculitis that affects mainly the aorta and its major branches” [13]. Arterial hypertension is the most common feature of the disease [14]. The diagnosis of TA was made based on the modified Ishikawa criteria [15] and the American College of Rheumatology criteria [16].
The left ventricle is a primary target for hypertension end-organ damage. In addition to being a marker of hypertension, left ventricular hypertrophy (LVH) is a major independent risk factor for not only cardiovascular disease (CVD) morbidity and mortality but also for all-cause mortality and neurological pathologies [12,17]. ECG and 2D transthoracic echocardiography (TTE) are the primary diagnostic tools for the diagnosis and quantification of LVH [12]. Despite the low sensitivity and specificity in diagnosing LVH, electrocardiographic LVH has a well-established prognostic value in cardiovascular diseases. In the ALLHAT (Antihypertensive and Lipid - Lowering Treatment to Prevent Heart Attack) study, baseline LVH was independently associated with increased CVD morbidity and all-cause mortality during a five-year follow-up among treated hypertensive participants [18,19].



 
CONCLUSION

SH is a rare entity that mainly affects young people under the age of 40 years. The main causes of SH are primary aldosteronism (Conn’s syndrome) and renal artery stenosis.
Since many studies showed an increased cardiorenal risk in patients with SH profiles, particularly those with primary aldosteronism, and since the prevalence of SH is increased in adults less than 40 years old, a thorough workup should be conducted in these patients to determine the most appropriate etiologic approach [20–22]. A detailed history, a meticulous cardiovascular examination and a simple exploration algorithm allow the identification of curable causes, thus avoiding complications and long-term medical therapy.
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