
“Primary hyperaldosteronism” 



The objectives of the presentation:  

1- Discuss the epidemiology/ pathophysiology of primary hyperaldosteronism 
2- Clinical presentation of primary hyperaldosteronism 
3- Diagnosis and management of primary hyperaldosteronism 
4- Primary hyperaldosteronism during pregnancy 
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•  H/P: 58 y/o male presented to our clinic for hypertension assessment.  

• He was diagnosed with hypertension about 10 years ago and was managed with 2 BP meds with 
well controlled BP < 130/70s. However, 6-8 months prior to presentation, started having BP 
fluctuations with highest readings in the morning 160s/170s/90s-100.  

• PCP tried him on different BP meds and ended up with 4 different medications including 
Losartan 100 mg, Clonidine 0.1 BID, Norvasc 10 mg, HCTZ 12.5/KCL 40 meq daily.. Yet BP 
remained poorly controlled.  

• Reported being adherent to low salt diet. He avoids processed food. Cooks at home most of the 
time and reads labels when shopping to maintain sodium intake < 2500 mg a day.  

• Denies sleeping issues and wakes up rested in the morning.  

• Denies weight gain in the last one year.  

• PMH is positive for hypertension with no other medical issues.  

• FH of HTN in his Father who died of MI in his 70s.  

• Denies smoking and drinks occasionally with no change in drinking habits. 

 

 



Physical exam :  

•  Generally well- appearing male, BMI 55.  

• ENT : Clear oropharynx  

• Neck : Thyroid is normal and not palpable.  

•  Chest : Clear to auscultation bilaterally.  

• Cardiovascular: Regular rate /Rhythm with no murmurs / LE edema. 

• Abdomen : No organomegaly. No bruits. 

• CNS : No focal deficits.   

• Skin : No skin rash/ or striae 

• Musculoskeletal : Normal gait and boney appearance 
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      Workup 

 

 

 

 

 

 

CT abdomen showed 1.5 cm right adrenal nodule and bilateral thickening  
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Glucose Na CL K CO BUN Cr GFR CA Albumin

88 141 102 3.1 22 14 0.7 77 8.7 4.0

Aldosterone Renin 

25 < 0.6 

24 h Urine aldosterone Urine creatinine Urine volume 

19 --- 2925

Vein Aldosterone Cortisol A/C ratio

Right adrenal 1510 634 2.38

Left adrenal 297 222 1.38 1.72

Femoral vein 17 13



Primary hyperaldosteronism ( PH) 

• PH represents subset of disorders collectively known as mineralocorticoid excess 
states.  

• Aldosterone, Cortisol and deoxycorticosterone are the three major mineralocorticoid 
receptors ligands.  

• Hypertension resulting from mineralocorticoid excess can be categorized based on 
levels of renin and aldosterone.  
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Pathophysiology/ Clinical presentation  of PH :  

• The diagnosis is usually made in patients who are in the third to sixth decade of life 

• In the past, clinicians would not consider the diagnosis of PH unless patient presented 
with spontaneous hypokalemia. That diagnostic approach resulted in prevalence rate 
of < 0.5%. However, it is know recognized that most patients with PH are not 
hypokalemic and screening tests can be completed while patients on anti-hypertensive 
medications. This approach increased the prevalence estimates for PH to 5-10 % of all 
patients with hypertension.  

• Hypertension is the major clinical finding :  Volume expansion / Increase in systemic 
vascular resistance that helps to preserve the hypertension 

• Although, aldosterone induces water and sodium retention initially, this is followed by 
spontaneous diuresis ( Aldo escape phenomenon) and new steady state of volume 
expansion driving up the blood pressure without evidence of LE edema on physical 
exam.  
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• Hypokalemia : historically has been considered to be one of the major clinical 
findings, however, it is now estimated that only up to 1/3 of patients with PH are 
hypokalemic. 

• In a retrospective international report combining data from five centers including 
Italy, USA, Singapore, Chile and Australia, <  50 % of patients with PH were 
hypokalemic at presentation.  

• Aldosterone mainly stimulates Na reabsorption through ENaC, which makes the 
collecting duct lumen relatively electronegative and thereby promotes K loss through 
specialized K channels in the luminal membranes.  

• Hypokalemia itself results in reduction of the activity of these K channels ( 
Aldosterone channels), potentially mediated by angiotensin II, and this may explain 
why hypokalemia is inconsistent finding in PH.  

• In some patients like in our patient, the hypokalemia becomes evident only with the 
addition of K- wasting diuretics. 
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• Diagnostic evaluation:  

• The diagnostic approach can be 
considered in three phases : Case-
detection tests, confirmatory tests and 
subtype evaluation tests. 

•    A- Case detection test :  

• It is paired measurement of PAC and 
PRA in a random morning ambulatory 
blood sample to avoid postural 
stimulation. 

• Hypokalemia should be corrected 
before the test because low K tends to 
suppress aldosterone. 

• BP medications can be continued 
except ACE/ARBs, and 
mineralocorticoid receptors antagonists.  
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   Confirmatory test:  

• The case detection test is not diagnostic by itself, and inappropriate aldosterone 
secretion must be confirmed.  

• Aldosterone suppression test can be performed with either orally administered sodium 
chloride or IV sodium chloride.  

•  with oral sodium loading test, the patient is instructed to have a high sodium diet 
supplemented with sodium tablets if needed for 3 days. The goal is 5000 mg of 
sodium a day. Hypokalemia is expected and close monitoring of K level is 
recommended. On the third day,  24-hour urine is collected for aldosterone, creatinine 
and sodium.  To document adequate sodium repletion, the 24-hour urinary sodium 
excretion should > 200 meq. Urinary Aldosterone excretion > 12 mq/24h in this 
setting is diagnostic of PH. The sensitivity and specificity of the test is 96%, and 93% 
respectively.  

• With saline infusion test, 2 litters of NS 0.9% infused over 4 hours. PAC levels 
decrease to < 5 ng/dl in normal subjects while PH don’t suppress to < 10ng/dl. 
Preliminary data suggest that seated position is more accurate.  
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• After the syndrome is confirmed, subtype study is needed to guide the therapeutic approach and 
distinguish Aldosterone-producing adenoma and unilateral adrenal hyperplasia ( Surgery is an 
option)  from bilateral adrenal hyperplasia ( Only tx medically). 
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• Adrenal venous sampling is the gold standard test to distinguish between unilateral and 
bilateral disease.  

• The procedure requires an experienced radiologist because cannulation of the right 
adrenal vein can pose a challenge.  

• At some centers like Mayo clinic, continuous cosyntropin infusion during AVS is used to 
a)- maximize cortisol gradient from adrenal vein to IVC and thus confirm successful 
sampling of the adrenal vein and b) - maximize secretion of aldosterone. 

• Adrenal vein/IVC cortisol ratio is typically > 10 :1 in successful catheterization.  

• Then calculate cortisol-corrected ratio to correct the dilutional effect of the inferior 
phrenic vein flow into the left adrenal vein 
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Back to our patient :  

 

• Is it successful cannulation ?  

•  is it unilateral or bilateral disease ?  

•  What should we offer him ? 
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Vein  Aldo Cortisol A/C ratio 

R adrenal 1510 634 

L adrenal 297 222 

Femoral  17 13 

2.38 

1.38 1.72 



Treatment:  

• Mineralocorticoid receptors are present in the kidneys, colon, brain, and CV system. 

• Therefore, the goal of treatment should not be only controlling BP, but protecting 
these organs from aldosterone deleterious effects.  

• Unilateral adrenalectomy is the preferred treatment option for patients with adrenal 
adenoma or unilateral hyperplasia.  

• However, average long-term cure rate for HTN ranges 30-60%. Swaka et al.  

• Laparoscopic approach is preferred over open approach with shorter hospital stay and 
less total long-term morbidity.  

• After surgery, K should be monitored weekly for 4 weeks with generous sodium 
intake to avoid hypokalemia. 

• Usually hypertension resolves in 1-3 months after surgery in patients with more 
favorable predictors.  
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• Medical therapy is the treatment of choice for bilateral adrenal hyperplasia, 
and patients not fit/unwilling for surgical intervention. 

• No placebo-controlled randomized trails have evaluated the efficacy of drugs 
in the treatment of PH. 

• Spironolactone has been the drug of choice to treat PH 

• The goal is (a)-  achieve high normal K concentration without the aid of K 
supplements and (b) to antagonize the aldosterone receptors and protect 
patients from target organ damage.  

•  spironolactone is not selective for the mineralocorticoid receptor and may 
antagonize testosterone and progesterone receptors as well.  

• Eplerenone is a selective mineralocorticoid receptor antagonist with 0.1 % 
binding affinity to androgen and < 1% affinity to progesterone receptors.  
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• PH is uncommon during pregnancy with few cases reported in the literature.  

• PH can lead to intrauterine growth retardation, preterm delivery and 
intrauterine fetal demise.  

• The diagnostic approach is similar to non-pregnant women, however, MRI 
without gadolinium is the test of choice. CT and AVS should be avoided 
during pregnancy.  

• The degree of the disease may get improved or aggravated during pregnancy 
because of the balance of other hormones i.e. progesterone and HCG. 

• Spironolactone crosses the placenta and is an FDA category C, because of 
feminization of newborn male rats, while eplerenone is category B. 
Nonetheless, it should be cautiously considered.  
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 Take home points :  

• PH is not uncommon disease and physicians should always have high suspicion. 

• Hypokalemia is NOT a primary criterion  to consider work ups. 

• The goal of medical therapy and the possibility of persistent hypertension after 
surgery should be discussed in details with patients.  
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• References :  
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