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Abstract
Hypertension is an important modifiable risk factor for cardiovascular disease and stroke. Most cases are
diagnosed as essential hypertension however, in some patients, a secondary (and potentially curable) cause
is identified. Selecting the right patient to screen for a secondary cause can be challenging and certain
clinical and laboratory characteristics can guide work-up. We report a case of a 67-year-old man who
presented with intracranial hemorrhage. He had a history of resistant hypertension for three decades and
chronic hypokalemia while on a non-diuretic antihypertensive regimen. We discuss our approach to a
hypertensive hypokalemic phenotype that led to the diagnosis of Liddle’s syndrome with complete
amelioration of hypokalemia with directed therapy. This case highlights the importance of accurate and
early screening for causes of secondary hypertension in the outpatient community, and in doing so,
preventing downstream catastrophic outcomes. It is imperative to develop a clear, concise approach to
secondary hypertension, and raising awareness for the importance of early diagnosis as it can potentially
avoid downstream sequela.
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Introduction
Hypertension is an important modifiable risk factor for cardiovascular disease and stroke. In about 10% of
patients with hypertension, a secondary (and potentially curable) cause is identified. Secondary
hypertension is defined as hypertensions that persist despite three or more blood pressure medications at
appropriate doses, including one diuretic [1-3]. Selecting the right patient to screen for a secondary cause
can be challenging and certain clinical and laboratory characteristics can guide work-up. Common causes of
secondary hypertension in adults according to prevalence include obstructive sleep apnea, primary
hyperaldosteronism, and reno-vascular hypertension [1]. This case report aims to provide a clear, concise
approach to secondary hypertension, and raise awareness for the importance of early diagnosis as it can
potentially avoid catastrophic downstream sequela.

Case Presentation
A 67-year-old Italian male with over three decades of hypertension and chronic hypokalemia, treated with
three non-diuretic antihypertensives, and 40-80meq of potassium chloride daily was admitted with sudden
onset of altered mental status, right-sided hemiparesis, and dysarthria. Blood pressure upon arrival to the
emergency department was 190/115 mmHg. Initial CT scan revealed an acute left basal ganglia hemorrhage
requiring emergent craniotomy and hematoma evacuation (Figure 1).
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FIGURE 1: CT head without contrast showing acute left basal ganglia
hematoma
Acute left basal ganglia hematoma (volume approximately 16.5 mL) with local mass effect and partial
effacement left lateral ventricle. Minimal left to right shift of midline at the level of the septum pellucidum.

Laboratory data was notable for persistent hypokalemia as low as 2.5 mEq/L (reference range: 3.5-5.0),
metabolic alkalosis with bicarbonate levels ranging from 30-34 mEq/L (reference range: 22-29) and
preserved renal function (creatinine 0.70 mg/dL, glomerular filtration rate [GFR] >120 mL/min/BSA). After
ruling out transcellular shift and non-renal losses of potassium, we focused on renal losses, with further
investigation of the aldosterone axis. Aldosterone level was 5 ng/dL in sitting position (reference range: 3-
16) and renin was 0.13 ng/ml/h (reference range: 0.25-5.82). Morning cortisol was normal at 21.4 ug/dL
(reference range: 5-25). Suspecting a low renin etiology of hypertension, gene sequencing for monogenic
causes of hypertension was performed which identified a mis-sense mutation in the SCNN1B
gene (p.Val63Ile), confirming the diagnosis of Liddle’s syndrome (Figure 2).

FIGURE 2: Chromatogram representation of genetic mutation in the
SCNN1B gene
Chromatogram displaying single point mutation with substitution of guanine to adenosine in position 187 of
exon 2 in the SCNN1B gene.

The patient was started on amiloride with robust rescue of potassium levels without the need for further
potassium supplementation and normalization of blood pressures.

Discussion
Hypertension is an important modifiable risk factor for cardiovascular disease and stroke. In 10% of patients
with hypertension, a secondary (and potentially curable) cause is identified [4]. Selecting the right patient to
screen for a secondary cause can be difficult. However, having an easy-to-use approach for all adults with
suspected secondary hypertension can lead to earlier diagnostic accuracy of underlying causes, allowing for

2021 Tolu et al. Cureus 13(6): e15698. DOI 10.7759/cureus.15698 2 of 4

https://assets.cureus.com/uploads/figure/file/199257/lightbox_f1d0b980877a11ebae3b2f2ab716aa8a-headCT.png
https://assets.cureus.com/uploads/figure/file/194568/lightbox_d4de8430877811eb82f4e9cdeed9a445-HighResChromImage1.png


directed treatment and prevention of end-organ damage. With this case, we discuss our approach for when
to suspect and how to screen for secondary hypertension (Figure 3).

FIGURE 3: When to suspect and how to screen for secondary
hypertension
*Syndrome of Apparent Mineralocorticoid Excess, **Renal Artery Stenosis

The three most common causes of secondary hypertension include obstructive sleep apnea, primary
hyperaldosteronism, and reno-vascular hypertension [5]. Those under the age of 30, with resistant
hypertension, defined as being on three anti-hypertensives of different classes, one of which is a diuretic, or
with significant hypokalemia, should prompt workup for secondary hypertension.

Those with a hypokalemic hypertensive phenotype should be screened for hyper-aldosteronism which can
be reliably tested for by the aldosterone-renin ratio (ARR). Mid-morning samples of plasma aldosterone and
renin taken after a patient has been seated for 5-10 minutes and while on a diet liberal in salt before testing
is considered to be ideal. Correction of hypokalemia and stopping aldosterone antagonists for 4-6 weeks
prior to testing is recommended. An elevated ARR suggests hyper-aldosteronism as in aldosterone secreting
adrenal adenoma (primary aldosteronism) or reno-vascular hypertension including renal fibromuscular
dysplasia (secondary aldosteronism) [6].

Resistant hypertension with hypokalemia but with low renin-low aldosterone syndromes (low ARR), as in
our case, is seen in monogenic disorders such as Syndrome of Apparent Mineralocortocoid Excess (SAME)
and Liddle’s syndrome. SAME is a genetic disorder caused by an inactivating mutation in the 11-beta-
hydroxysteroid dehydrogenase enzyme type 2 isoform (11-beta-HSD2). 11-beta-HSD2 normally converts
cortisol to cortisone, latter has no mineralocorticoid activity. However, cortisol has an affinity to the
mineralocorticoid receptor and behaves like aldosterone. An acquired SAME syndrome can also be seen with
chronic licorice ingestion as it inhibits 11-beta-HSD2. The hypokalemic and low ARR phenotype of our
patient promoted further workup for monogenic causes of hypertension and that revealed a mutation in the
SCNN1B gene. This gene encodes a constitutively active ENaC leading to sodium retention, hypertension,
and hypokalemic metabolic alkalosis as seen in Liddle’s Syndrome [7-8]. Though the prevalence of Liddle’s
Syndrome is rare, his persistently hypokalemic phenotype and relatively early-onset hypertension (early
30s) warranted workup for secondary hypertension.

Conclusions
In the famous Martin Handford books, ‘Waldo’ is a bespectacled cartoon character wearing a red-striped shirt
and cap. The challenge for the reader is to identify him in this massive crowd as he is mingled with other
similar striped red herrings. Multiple perceptual and cognitive processes come together to identify ‘Waldo’
in a cluttered scenario and there are times when despite being obviously in front the brain fails to recognize
the image. Amongst the many patients with hypertension seen in practice, identifying a correctable cause of
hypertension can be crucial in preventing catastrophic outcomes and end-organ damage.
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Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Charles L, Triscott J, Dobbs B: Secondary hypertension: discovering the underlying cause. Am Fam

Physician. 2017, 96:453-461.
2. Viera AJ, Hinderliter AL: Evaluation and management of the patient with difficult-to-control or resistant

hypertension. Am Fam Physician. 2009, 79:863-869.
3. Chobanian AV, Bakris GL, Black HR, et al.: Seventh report of the Joint National Committee on Prevention,

Detection, Evaluation, and Treatment of High Blood Pressure. Hypertension. 2003, 42:1206-1252.
10.1161/01.HYP.0000107251.49515.c2

4. Camelli S, Bobrie G, Postel-Vinay NA, Azizi M, Plouin PF, Amar L: LB01. 11: prevalence of secondary
hypertension in young hypertensive adults. J Hypertens. 2015, 33:47. 10.1097/01.hjh.0000467473.21331.70

5. Viera AJ, Neutze D: Diagnosis of secondary hypertension: an age-based approach . Am Fam Physician. 2010,
82:1471-1478.

6. Sampson UK, Mensah GA: Initial clinical encounter with the patient with established hypertension . Cardiol
Clin. 2010, 28:587-595. 10.1016/j.ccl.2010.08.003

7. Acelajado MC, Calhoun DA: Resistant hypertension, secondary hypertension, and hypertensive crises:
diagnostic evaluation and treatment. Cardiol Clin. 2010, 28:639-654. 10.1016/j.ccl.2010.07.002

8. Rimoldi SF, Scherrer U, Messerli FH: Secondary arterial hypertension: when, who, and how to screen? . Eur
Heart J. 2014, 35:1245-1254. 10.1093/eurheartj/eht534

2021 Tolu et al. Cureus 13(6): e15698. DOI 10.7759/cureus.15698 4 of 4

https://www.aafp.org/afp/2017/1001/p453.html
https://www.aafp.org/afp/2009/0515/p863.html
https://dx.doi.org/10.1161/01.HYP.0000107251.49515.c2
https://dx.doi.org/10.1161/01.HYP.0000107251.49515.c2
https://dx.doi.org/10.1097/01.hjh.0000467473.21331.70
https://dx.doi.org/10.1097/01.hjh.0000467473.21331.70
https://www.aafp.org/afp/2010/1215/p1471.html
https://dx.doi.org/10.1016/j.ccl.2010.08.003
https://dx.doi.org/10.1016/j.ccl.2010.08.003
https://dx.doi.org/10.1016/j.ccl.2010.07.002
https://dx.doi.org/10.1016/j.ccl.2010.07.002
https://dx.doi.org/10.1093/eurheartj/eht534
https://dx.doi.org/10.1093/eurheartj/eht534

	A Search for Secondary Hypertension: “Where’s Waldo?”
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT head without contrast showing acute left basal ganglia hematoma
	FIGURE 2: Chromatogram representation of genetic mutation in the SCNN1B gene

	Discussion
	FIGURE 3: When to suspect and how to screen for secondary hypertension

	Conclusions
	Additional Information
	Disclosures

	References


