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Secondary Hypertension

• Essential hypertension (hypertension without an 
identifiable cause) is found as the main reason for 
hypertension, 

• 10% of patients with hypertension are found to 
have secondary hypertension.

• Secondary hypertension is defined as elevated 
blood pressure (BP), secondary to an identifiable 
cause. 

• Since its prevalence is relatively low, performing 
routine evaluations in every case of hypertension 
is not cost-effective and is also time-consuming



Clinical or biochemical features 
suggestive of endocrine causes of 
hypertension

Severe and/or extensive 
HMOD, particularly if 
disproportionate for the 
duration and severity of the 
BP elevation

. Severe hypertension in 
pregnancy (>160/110 mmHg) or 
acute worsening of BP control 
in pregnant women with 
preexisting hypertension 

Younger patients (<40 years) with 
grade 2 or 3 hypertension or 
hypertension of any grade in 
childhood 
. Sudden onset of HT in people 

previously documented 
normotension 

True resistant 
hypertension 

Hypertensive 
Emergency 

Clinical features suggestive of 
atherosclerotic renovascular disease or 

fibromuscular dysplasia

. 

Severe (grade 3) or 
malignant hypertension

Acute worsening of BP 
control in patients with 
previously well controlled by 
treatment 

Clinical features 
suggestive of 
obstructive sleep apnea

Patient characteristics that should raise the suspicion of secondary hypertension 

2023 ESH Guidelines for the 
management of 
arterial hypertension 
The Task Force for the 
management of arterial 
hypertension of the 
European Society of 
Hypertension 



Causes of secondary hypertension 



Rare genetic causes of secondary hypertension 



Drugs that can cause hypertension
• Non-steroidal anti-inflammatory drugs
• Sodium-containing antacids
• Drugs used to treat attention-deficit/hyperactivity disorder(ADHD): Methylphenidate, amphetamine, 

dexmethylphenidate, and dextroamphetamine

• Anti-depressants: Monoamine oxidase inhibitors, tricyclic antidepressants, and serotonin-norepinephrine reuptake 
inhibitors

• Atypical antipsychotics like clozapine and olanzapine
• Decongestants that have phenylephrine or pseudoephedrine

• Appetite suppressants
• Herbal supplements like St John wort, ephedra, and yohimbine
• Systemic corticosteroids like dexamethasone, methylprednisolone, prednisone, prednisolone, and fludrocortisone

• Mineralocorticoids like carbenoxolone, licorice, 9-alpha fludrocortisone, and ketoconazole
• Estrogens, androgens, and oral contraceptives
• Immunosuppressants like cyclosporine

• Chronic recombinant human erythropoietin
• Recreational drugs: cocaine, methamphetamine, MDMA, bath salts
• Nicotine, alcohol

• Chemotherapeutic agents like gemcitabine (which causes microvascular injury)



Incidence of selected forms of secondary 
hypertension according to age

2023 ESH Guidelines for the 
management of 
arterial hypertension 
The Task Force for the 
management of arterial 
hypertension of the European 
Society of Hypertension 



Etiology



Renal Parenchymal 
disease (RPD)

• the most common cause of 
secondary hypertension

• diabetic nephropathy, 
glomerulonephritis, interstitial renal 
parenchymal diseases, and 
polycystic kidney diseases

• > ½ of patients have HT

• HT has a negative effect on RPD 
and it accelerates the worsening of 
renal function and leads to ESRD



ESRD
Hypertension is common 

in dialysis patients1

Elevated blood pressure, 
measured by ambulatory 

blood pressure monitoring, is 
clearly associated with 

shorter survival2-5

Appropriate treatment 
requires understanding 

of the principal causes of 
hypertension6

1DOPPS http://www.dopps.org/DPM\
2Alborzi, P., Patel, N., and Agarwal, R. Home blood pressures are of greater prognostic value than hemodialysis unit recordings. Clin J Am Soc Nephrol. 2007; 2: 1228–1234.
3Agarwal, R. Blood pressure and mortality among hemodialysis patients. Hypertension. 2010; 55: 762–768.
4Agarwal, R. The controversies of diagnosing and treating hypertension among hemodialysis patients. Semin Dial. 2012; 25: 370–376.
5Agarwal, R. Pro: Ambulatory blood pressure should be used in all patients on hemodialysis. Nephrol Dial Transplant. 2015; 30: 1432–1437.
6Sarafidis PA, et al. Hypertension in dialysis patients. J Hypertens. 2017;35(4):657-676



Numerous Causes of Hypertension1

1Sarafidis PA, et al. Hypertension in dialysis patients. J Hypertens. 2017;35(4):657-676
2DOPPS http://www.dopps.org/DPM\



Bottom Line

+ Key Causes 
of Hypertension1

“Sodium and volume excess appear to be the most important 
causes of hypertension in dialysis patients” 1

1Sarafidis PA, et al. Hypertension in dialysis patients. J Hypertens. 2017;35(4):657-676



“Until fluid and sodium 
overload is removed during 
dialysis, a rise in peripheral 
vascular resistance will 
sustain hypertension in these 
individuals.”1

1Sarafidis PA, et al. Hypertension in dialysis patients. J Hypertens. 2017;35(4):657-676
2Zoccali C et al. Chronic fluid overload and mortality in ESRD. J Am Soc Nephrol. 2017 Aug;28(8):2491-2497.



Treatment Strategies1

Non-pharmacological strategies Pharmacological strategies

Management of hypertension in dialysis patients should focus at correction 
of the primary pathogenetic mechanisms, that is sodium and volume 
excess.

1Sarafidis PA, et al. Hypertension in dialysis patients. J Hypertens. 2017;35(4):657-676. 



Non-pharmacological Strategies to Reduce Blood Pressure

Reduce salt intake

Individualize dialysate sodium

Increase treatment length 
and frequency

Reduce salt intake1

• Reducing the amount of sodium gained from 

diet or dialysate fluid is critical to achieve BP 

control

• Dietary sodium restriction appears to be an 

effective approach to limit sense of thirst, 

reduce interdialytic weight gain and facilitate 

achievement of dry-weight and BP control

1Sarafidis PA, et al. Hypertension in dialysis patients. J Hypertens. 2017;35(4):657-676. 



Non-pharmacological Strategies to Reduce Blood Pressure

Reduce salt intake

Individualize dialysate sodium

Increase treatment length 
and frequency

Individualize dialysate sodium1

• Recent research has emphasized that a high-

dialysate sodium concentration may increase 

thirst and interdialytic weight gain

• A consensus document by the Chief Medical 

Officers of US Dialysis Providers warns against 

the use of dialysate with a sodium 

concentration exceeding predialysis serum 

sodium

1Sarafidis PA, et al. Hypertension in dialysis patients. J Hypertens. 2017;35(4):657-676. 



Non-pharmacological Strategies to Reduce Blood Pressure

Reduce salt intake

Individualize dialysate sodium

Increase treatment length 
and frequency

Increase treatment length 
and frequency1

• Length of dialysis session must not be decided only 

on the grounds of optimal Kt/V

• Hemodialysis patients should receive at least 3 

dialysis sessions of 4 hours each per week

• Increasing duration of dialysis may represent an 

additional approach to control BP

• Patients assigned to longer or more frequent

dialysis regimens achieve better BP control with 

reduced requirements for antihypertensive 

medications
1Sarafidis PA, et al. Hypertension in dialysis patients. J Hypertens. 2017;35(4):657-676. 



1Sarafidis PA, et al. Hypertension in dialysis patients. J Hypertens. 2017;35(4):657-676. 

Pharmacological Strategies1

Beta blockers Calcium channel blockers

ACE inhibitors 
& ARBs

Mineralocorticoid receptor 
antagonists

Administration of antihypertensive drug therapy in dialysis patients 
considered to be volume overloaded should follow the attainment of dry-
weight.



Renovascular 
Hypertension (RVH)



2023 ESH Guidelines for the management of 
arterial hypertension 
The Task Force for the management of arterial 
hypertension of the European Society of 
Hypertension 





Clinical findings suggestive of renovascular hypertension (RVH) according to the etiology

18.Hirsch AT, Haskal ZJ, Hertzer NR, Bakal CW, 

Creager MA, Hal- perin JL, et al. ACC/AHA 2005 

guidelines for the management of patients with 

peripheral arterial disease (lower extremity, 

renal, mesenteric, and abdominal aortic): a 

collaborative report from the American Association 

for Vascular Surgery/Society for Vascular Surgery. 



High Blood Pressure & Cardiovascular Prevention (2020) 27:547–560 
https://doi.org/10.1007/s40292-020-00415-9 



A Collaborative Report from the 

American Association for Vas-

cular Surgery/Society for 

Vascular Surgery. Soc. J Am 

ACC/AHA recommendations to perform angioplasty and stent in ATS-RVH 



Renal artery angioplasty would be ‘rarely appropriate’ in: 

• (1) asymptomatic unilateral 
hemodynamically significant RAS in a 
viable kidney; 

• (2) patients with small (< 7 cm pole to 
pole) nonviable kidneys; 

• (3) patients with moderate RAS (50–
69% diameter stenosis) with 
translesional gradients that fail to 
achieve the threshold 

Bailey SR, Beckman JA, Dao TD, Misra S, 

Sobieszczyk PS, White CJ, et al. 

ACC/AHA/SCAI/SIR/SVM 2018 appropriate use criteria 

for peripheral artery intervention: a report of 

the Ameri- can College of Cardiology Appropriate 

Use Criteria Task Force, American Heart Association, 

Society for Cardiovascular Angiog-raphy and 



Primary 
Aldosteronism 



Clinical characteristics suggestive of primary aldosteronism 

• PA is the most common curable form of HT
• PA is associated with an excess rate of HMOD and 

CV complications as compared to primary essential 
HT with a similar degree of BP elevation 

Mulatero P, Monticone S, Deinum J, 

Amar L, Prejbisz A, Zen-

naro M-C, et al. Genetics, 

prevalence, screening and 



2023 ESH Guidelines for the management of 
arterial hypertension 
The Task Force for the management of arterial hypertension of the 
European Society of Hypertension 



High Blood Pressure & 
Cardiovascular Prevention (2020) 
27:547–560 
https://doi.org/10.1007/s40292-020-
00415-9 



Pheochromocytoma/Paraganglioma 

• About 80–85% of chromaffin-cell tumors are 
pheochromocytomas (PHEO), and 15–20% 
are paragangliomas (PGL) 

• Owing to their common embryologic origin 
and clinical similarities, they are usually jointly 
defined as pheochromocytomas and 
paragangliomas, in short PPGLs 

• PPGLs have been defined as ‘the great 
simulators’ as symptoms can range from 
none to many. Symptoms are usually due to a 
mass effect and/ or derive from 
catecholamines excess 

• Paroxysmal or sustained high BP is the most 
common sign of PPGLs and involves up to 
80% of patients 



2023 ESH Guidelines for the management of 
arterial hypertension 
The Task Force for the management of arterial hypertension of the 
European Society of Hypertension 





2023 ESH Guidelines for the management of 
arterial hypertension 
The Task Force for the management of arterial hypertension of the 
European Society of Hypertension 



Screening and 
Diagnostic Tests 
for CS 

• (1) patients with unusual 
features, for example, 
osteoporosis at a young age

• (2) patients with suggestive 
signs and symptoms 

• (3) adrenal incidentaloma 
compatible with adenoma 

Nieman L, et al. The diagnosis of Cushings 

syndrome: An endocrine society clinical practice 

guidline. J Clin Endocrinol Metab. 2008;93:152640 



1-mg overnight 
dexamethasone suppression 
test

Serum cortisol < 1.8 μg/dL - normal 
response 

Between 1.8 and 5 μg/dL- subclinical 
CS. 

Serum cortisol >5 μg/dL (or >140 
nmol/L) : CS diagnosis. 



Obstructive Sleep 
Apnea 

OSA is a frequent cause of SH and ‘difficult-to-

treat’ HT. Patients with obesity, snoring, upper 

airway abnormalities, excessive daytime 

sleepiness, reduced sleep-related quality of life 

should be screened for OSA. The effect of PAP 

on BP is still controversial but, if associated with 

sleep hygiene and specific antihypertensive 

drugs, it can ameliorate BP control with the 

largest effect on nocturnal BP





To sum up
• The detection of SH can be simplified 

and made cost-effective by estimating the 
patient’s prior (pre-test) probability of 
the disease, which can be established by 
knowing the prevalence of the most 
common forms and by following few rules

• Once a form of SH has been detected, 
knowledge of the underlying 
pathophysiology warrants a more 
rational and more effective treatment, 
which can allow to achieve long-term cure
of arterial hypertension or a better control 
of the high BP values when cure is not 
accomplished. 

• These outcomes are rewarding for the 
doctor, but even more so for the patient, 
who will avoid the complications of life-
long exposure to high BP values, will 
enjoy a better quality of life



THANK YOU


