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Table 100 Secondary hypertension and causes

Diseases Causes

Related hormone

Renal hypertension

Renal parenchymal hypertension Renal dysfunction

Renovascular hypertension
Endocrine hypertension
Primary aldosteronism
Pheochromocytoma
Cushing syndrome
Cushing disease
Hyper-/hypo-thyroidism

Cardiovascular disease related hypertension

Aortic coarctation
Aortitis syndrome
Drug induced hypertension

Adrenal cortical tumor
Adrenal medullary tumor
Adrenal cortical tumor
Pituitary tumor

Renal artery stenosis Renin

Mineralocorticoid
Catecholamine
Glucocorticoid
Glucocorticoid
Thyroid hormone

Licorice root, cortisone, oral contraceptives

Table 200 Secondary hypertension and clinical findings

Secondary hypertension

Clinical findings

Renal parenchymal hypertension
Renovascular hypertension

Primary aldosteronism

Urine examination, renal function
Abdominal bruit, renint , aldosteronet

Reninl , aldosteronet , hypokalemia,

potassium excretion 1 , weakness paralysis, polyuria

Cushing syndrome,
cushing disease

Pheochromocytoma
Hyperthyroidism

Drug induced hypertension

Physical findings, cortisol (disappear circadian rhythm),
ACTH, urinary excretion of 17-OHCS and 17-KS

Catecholamine, urinary VMA
Physical findings, thyroid function

Licorice root, herbal medicine, cortisone,

oral contraceptives, NSAID, health foods

ACTH: adrenocorticotropic hormone, 17-OHCS: 17-hydroxy corticosteroids, 17-KS: 17-ketosteroid,
VMA: vanillyl mandelic acid, NSAID: nonsteroid anti-inflammatory drug
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Table 301 Features of the two major forms of renal artery stenosis

Incidence Age, years Location of lesion in the renal artery Natural history
Atherosclerosis 90% > 50 yr Ostia, proximal Progressive (50%)
Fibromuscular 1-2% (Intima) Children, young adults Mid Progressive
dysplasias 10% (Media) 15-50 yr Distal and branch Progressive (33%)
< 1% (Adventitia) 15-30 yr Mid to distal Progressive

Modified from reference 5 (Table 10-3. Features of Two Major Forms of Renal Artery Stenosis, Chapter 10, p351)

Table 40 Clinical findings associated with renal artery stenosis

Hypertension

Abrupt onset of hypertension before 50 years of age
(suggestive of fibromuscular dysplasia)
Abrupt onset of hypertension at or after 50 years of age
(suggestive of atherosclerotic renal-artery stenosis)
Accelerated or malignant hypertension
Refractory hypertension (not responsive to therapy with »3 drugs)

Renal abnormalities
Unexplained azotemia

(suggestive of atherosclerotic renal-artery stenosis)
Azotemia induced by treatment with an ACE inhibitor

Unilateral small kidney
Unexplained hypokalemia
Other findings

Abdominal bruit, flank bruit, or both

Severe retinopathy

Carotid, coronary, or peripheral vascular disease
Unexplained congestive heart failure or acute pulmonary edema

Modified from reference 3
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Table 500 Captopril test for differential diagnosis of renovascular hypertension and
primary aldosteronism

Procedure
Resting supine position for more than 30 minutes
Collect blood for PRA and PAC (basal level)
Captopril, 50 mg, p.o. (25 mg in some situations)
Collect blood for PRA and PAC (1 hr, 2 hr)
Criteria of renovascular hypertension (collect blood at 1 hr)
PRA 212 ng/ml/hr (= 5.4 ng/ml/hr for screening)
% increase of PRA >150% (basal PRA =3 mg/ml/hr)
>400% (basal PRA < 3 mg/ml/hr)
Criteria of primary aldosteronism (collect blood at 2 hr)

PAC/PRA >50
PAC >15 ng/ml
% change of PAC not less than 50% of basal PAC

PRA: plasma renin activity, PAC: plasma aldosterone concentration

| Captopril test

!
Ultrasonography

| [
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Figure 101 Differential diagnosis of renovascular hypertension.
MRA: magnetic resonance angiography, CTA: computed tomography angiography,
RI: resistive index, Formula of Rl = 1-(enddiastolic velocity)/(maximal systolic velocity)
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CTA, gadolinium-enhanced MRA

Non—gadolinium-enhanced MRA

Figure 200 Summary receiver-operating
characteristic (ROC) curves.
Meta-analysis was performed to compare
sensitivity and specificity for differential
diagnosis of renovascular hypertension.
CTA: computed tomography angiography,
MRA: magnetic resonance angiography.
Modified from reference 4.

Table 60] Causes of primary aldosteronism

APA > 90%
Bilateral adrenal hyperplasia (IHA) < 10%
GRH (Familial hyperaldosteronism, type 1) 01%
Adrenal carcinoma 0 0.5%
APA: aldosterone-producing adenoma, IHA: idiopathic hyper-

aldosteronism, GRH: Glucocorticoid-remediable hyperaldoster-
onism
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Secondary Hypertension

Hiromi Rakugi and Toshio Ogihara

Department of Geriatric Medicine, Osaka University Graduate School of Medicine, Osaka, Japan
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Prevalence of secondary hypertension is reportedly lessthan 10%. Recent articles, however, indicate there may be
ahigh incidence of primary aldosteronism being diagnosed as essential hypertension due to microadenoma and its diffi-
culties in detection and diagnosis. The increase in the elderly population has resulted in a corresponding increase in
arteriosclerosis triggering a growth of renovascular hypertension. In many cases both diseases are curable by appropriate
therapy, yet misdiagnoses of these diseases may accelerate hypertensive complications. Therefore, physicians must be
aggressive in the detection, diagnosis, and treatment of secondary hypertension. (JJpn Coll Angiol, 2006, 46: 143—149)
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