
Primary aldosteronism: An underdiagnosed cause of hypertension

Abstract
Primary aldosteronism (PA), the most common form of secondary hypertension, can be either surgically 
cured or treated with targeted pharmacotherapy. PA is frequently undiagnosed and untreated, leading to 
aldosterone-specific cardiovascular morbidity and nephrotoxicity. Thus clinicians should perform case 
detection testing for PA at least once in suspected patients with hypertension. We report a case of a young 
man presented with hypertension and recurrent hypokalemia. This case highlights the need for clinicians to 
orient themselves with the clinical and biochemical features of PA to avoid delays in diagnosis and specific 
treatment of PA to reduce morbidity and mortality. [J Assoc Clin Endocrinol Diabetol Bangladesh, July 
2023; 2 (2): 79-81]
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Introduction
Primary aldosteronism (PA) is characterized by 
increased aldosterone secretion and suppressed renin 
activity which would clinically manifest as 
hypertension, and hypokalemia and was first described 
by J. W. Connin 1955.1 PA is one of the most prevalent 
forms of secondary hypertension.2 The prevalence of 
PA is 5-13% of all patients with hypertension.3 PA is 
frequently undiagnosed and untreated leading to 
aldosterone-specific cardiovascular morbidity and 
nephrotoxicity.4 Classically PA presents as 
hypertension and hypokalemia but normokalemic 
hypertension is the most common presentation. 
Aldosterone-producing adenoma (APA) and bilateral 
idiopathic hyperaldosteronism (IHA) are the two most 
common subtypes of PA, less common causes are due 
to primary (unilateral) adrenal hyperplasia, 
aldosterone-producing adrenocortical carcinoma or 
familial hyperaldosteronism.5 Over the past few 
decades, there has been considerable progress in 
understanding the genetics, pathophysiology, 
diagnosis, prognosis, and therapy of PA. Screening for 
PA is done by measuring the plasma aldosterone renin 
ratio.6 Screening for PA is, however, only infrequently 
performed outside of specialized hypertension 

centers.7 In patients suspected of having PA, the 
diagnosis can be confirmed by several techniques, 
including an oral salt loading suppression test, saline 
infusion test, fludrocortisone suppression test, or 
captopril challenge test.8 Once the diagnosis is 
confirmed, a CT scan and/or adrenal venous sampling 
is used in patients with PA to determine whether 
unilateral adrenalectomy is likely beneficial.6

Case Summary
A 28 year-old-male presented with recurrent attacks of 
weakness in all four limbs and hypertension for two 
years. During the initial attack, he was found to be 
hypokalemic and hypertensive. His initial blood 
pressure was 170/110 mm-Hg and was treated with 
olmesartan and then cilnidipine with prazosin but with 
poor control (Figure-1). During this period he had 
several attacks of hypokalemia. He was hospitalized 
twice and managed with intravenous potassium. The 
weakness had no relation with taking carbohydrate 
meals and alcohol. He had no family history of 
hypertension and hypokalemia. Examination findings 
included uncontrolled blood pressure, and reduced 
muscle power (MRC grade 3/5) in all four limbs, with 
otherwise normal findings. Apart from hypokalemia, 

serum corrected calcium, creatinine, urine routine 
examination, liver function test, and arterial blood gas 
analysis were normal. The USG of the whole abdomen 
and echocardiogram were normal. Serum aldosterone 
was elevated and plasma renin was suppressed as well 
as plasma aldosterone after saline infusion was not 
suppressed (12.4 ng/dl). The CT scan of the adrenal 
glands showed a small (17×15) mm rounded lesion 
seen in the adjacent/ lateral limb of the left adrenal 
gland (adrenal adenoma) (Figure-2).

 

After correction of hypokalemia and control of 
hypertension, he underwent laparoscopic left 
adrenalectomy and histopathology showed adrenal 
adenoma. After the operation, his blood pressure and 

potassium levels became normal without any 
medication (Figure-1).

Discussion
PA is one of the commonest causes of secondary 
hypertension and commonly occurs between 30 and 50 
years of age. The uncontrollable synthesis of 
aldosterone leads to increased sodium reabsorption, 
kaliuresis, and renin suppression.1,3

All of them produce arterial hypertension and 
hypokalemia, which affects target organs (heart, 
kidneys, brain) more severely than essential 
hypertension, matched for age, blood pressure, and 
duration of hypertension.9 PA is usually associated 
with hypokalemia and arterial hypertension due to 
excessive aldosterone but hypokalemia is not common 
and present only in 7% to 38% of cases.6 PA may 
present as recurrent flaccid quadriparesis due to 
hypokalemia in a few of the patients.6 Our patient 
presented with recurrent flaccid paralysis with young 
onset hypertension. In efforts to conserve medical 
costs and limit the consequences of false-positive case 
detection testing, the Endocrine Society guidelines on 
PA, recommend testing high-risk groups for PA.6

These groups include (i) sustained blood pressure 
above 150/100 mm-Hg (ii) resistant hypertension; (iii) 
hypertension and spontaneous or diuretic-induced 
hypokalemia iv) hypertension and adrenal 
incidentaloma (v) hypertension and sleep apnea; (vi) 
family history of early onset hypertension or 
cerebrovascular accidents at a young age (<40 years); 
and (vii) all hypertensive first-degree relatives with 
PA.6 Our patient had hypertension of more than 
150/100 mm-Hg and hypokalemia.
The diagnostic approach of PA can be summarized in 
three main steps i) case detection by plasma 
aldosterone concentration (PAC), plasma renin activity 
(PRA), and calculation of PAC/PRA Ratio calculation 
ii) confirmation of PA is based on oral sodium load 
test, saline infusion test, fludrocortisone suppression 
test and captopril challenge test iii) subtype testing by 
adrenal CT scan and may need adrenal venous 
sampling.6

In our patient’s case detection is positive with elevated 
plasma aldosterone with low renin, confirmation by 
unsuppressed plasma aldosterone after saline infusion 
and subtyping by adrenal CT scan. We did not need 
adrenal venous sampling due to the young age of the 
patient with unilateral adrenal adenoma.
Surgery is the preferred treatment for patients with 

unilateral disease. A marked reduction in aldosterone 
secretion and correction of hypokalemia in almost all 
patients is seen after unilateral adrenalectomy. Blood 
pressure control improves in all patients and 
normalization is around 30% of patients.10 After 
surgery our patient is normotensive and normokalemic 
without any drug. 

Conclusions
Diagnosis of primary aldosteronism is important 
because it can be either surgically cured or treated with 
targeted pharmacotherapy and reduce aldosterone- 
specific morbidity and mortality. This case highlights 
the need for clinicians to orient themselves with the 
clinical and biochemical, features of PA to avoid 
delays in diagnosis and specific treatment of PA to 
reduce morbidity and mortality.

Acknowledgement
We are grateful to our patient for giving consent to report the case.
Disclosure
The authors have no multiplicity of interest to disclose.
Financial Disclosure
The author(s) received no specific funding for this work.
Data Availability
Any inquiries regarding supporting data availability of this study 
should be directed to the corresponding author and are available 
from the corresponding author on reasonable request.
Ethics Approval and Consent to Participate
Written informed assent was taken from the patient.
Copyright: ©2023. Mohibullah et al. Journal of Association of 
Clinical Endocrinologist and Diabetologist of Bangladesh. This 
article is published under the Creative Commons CC BY-NC 
License (https://creativecommons.org/ licenses/ by-nc/4.0/). This 
license permits use, distribution and reproduction in any medium, 
provided the original work is properly cited, and is not used for 
commercial purposes.
How to cite this article: Mohibullah M, Fariduddin M, Haq T, 
Mahrukh H, Rayhan M, Alam F. Primary aldosteronism: An 

underdiagnosed cause of hypertension. J Assoc Clin Endocrinol 
Diabetol Bangladesh, 2023; 2(2):79-81
Publication History
Received on: 4 May 2023
Accepted on: 29 May 2023
Published on: 1 July 2023

References
1. Conn JW. Primary aldosteronism. J Lab Clin Med 

1955;45(4):661-64. 
2. Faselis C, Doumas M, Papademetriou V. Common secondary 

causes of resistant hypertension and rational for treatment. Int J 
Hypertens 2011;2011:236239. DOI: 10.4061/2011/236239. 

3. Young WF. Primary aldosteronism: Renaissance of a syndrome. 
Clin Endocrinol (Oxf) 2007;66(5):607-18. DOI: 10.1111/ 
j.1365-2265.2007.02775.x. 

4. Young WF Jr. Diagnosis and treatment of primary 
aldosteronism: Practical clinical perspectives. J Intern Med 
2019;285(2):126-48. DOI: 10.1111/joim.12831. 

5. Young WF Jr. Minireview: Primary aldosteronism--changing 
concepts in diagnosis and treatment. Endocrinology 
2003;144(6):2208-13. DOI: 10.1210/en.2003-0279. 

6. Funder JW, Carey RM, Mantero F, Murad MH, Reincke M, 
Shibata H, et al. The management of primary aldosteronism: 
Case detection, diagnosis, and treatment: An Endocrine Society 
clinical practice guideline. J Clin Endocrinol Metab 
2016;101(5):1889-916. DOI: 10.1210/jc.2015-4061. 

7. Funder JW. Mineralocorticoid receptor antagonists: Emerging 
roles in cardiovascular medicine. Integr Blood Press Control 
2013;6:129-38. DOI: 10.2147/IBPC.S13783. 

8. Young W. F., Jr. Diagnosis and treatment of primary 
aldosteronism: practical clinical perspectives. Journal of 
internal medicine, 2019;285(2):126–48. https://doi.org/ 
10.1111/joim.12831.

9. Viola A, Tizzani D, Monticone S, Crudo V, Galmozzi M, 
Burrello J, et al. Diagnosis and treatment of unilateral forms of 
primary aldosteronism. Curr Hypertens Rev 2013;9(2):156-65. 
DOI: 10.2174/15734021113099990008. 

10. Sawka AM, Young WF, Thompson GB, Grant CS, Farley DR, 
Leibson C, et al. Primary aldosteronism: Factors associated 
with normalization of blood pressure after surgery. Ann Intern 
Med 2001;135(4):258-61. DOI: 10.7326/0003-4819-135-4- 
200108210-00010.

Journal of Association of Clinical Endocrinologist and Diabetologist of Bangladesh
July 2023, Vol. 2, No. 2, pp. 79-81

1Md Mohibullah, Resident, Department of Endocrinology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, 
Bangladesh; 2Md Fariduddin, Professor, Department of Endocrinology, BSMMU, Dhaka, Bangladesh; 3Tahniyah Haq, Assistant 

Professor, Department of Endocrinology, BSMMU, Dhaka, Bangladesh; 4Hafsa Mahrukh, Resident, Department of Endocrinology, 
BSMMU, Dhaka, Bangladesh; 5Mukul Rayhan, Ex-resident, Department of Endocrinology, BSMMU, Dhaka, Bangladesh; 
6Ferdous Alam, Associate Professor, Department of General Surgery (Endocrine Surgery), BSMMU, Dhaka, Bangladesh

*Correspondence: Dr. Md. Mohibullah, Resident, Department of Endocrinology, Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka, Bangladesh. Cell# +88 01818-823900, email: muhibullah129192@gmail.com

J Assoc Clin Endocrinol Diabetol Bangladesh July 2023;2(2)

DOI: https://doi.org/10.3329/jacedb.v2i2.78454

ISSN (Online): 2959-8176
ISSN (Print): 2958-0307

http://www.banglajol.info/index.php/JACEDB



Primary aldosteronism: An underdiagnosed cause of hypertension Mohibullah et al.

80

Introduction
Primary aldosteronism (PA) is characterized by 
increased aldosterone secretion and suppressed renin 
activity which would clinically manifest as 
hypertension, and hypokalemia and was first described 
by J. W. Connin 1955.1 PA is one of the most prevalent 
forms of secondary hypertension.2 The prevalence of 
PA is 5-13% of all patients with hypertension.3 PA is 
frequently undiagnosed and untreated leading to 
aldosterone-specific cardiovascular morbidity and 
nephrotoxicity.4 Classically PA presents as 
hypertension and hypokalemia but normokalemic 
hypertension is the most common presentation. 
Aldosterone-producing adenoma (APA) and bilateral 
idiopathic hyperaldosteronism (IHA) are the two most 
common subtypes of PA, less common causes are due 
to primary (unilateral) adrenal hyperplasia, 
aldosterone-producing adrenocortical carcinoma or 
familial hyperaldosteronism.5 Over the past few 
decades, there has been considerable progress in 
understanding the genetics, pathophysiology, 
diagnosis, prognosis, and therapy of PA. Screening for 
PA is done by measuring the plasma aldosterone renin 
ratio.6 Screening for PA is, however, only infrequently 
performed outside of specialized hypertension 

centers.7 In patients suspected of having PA, the 
diagnosis can be confirmed by several techniques, 
including an oral salt loading suppression test, saline 
infusion test, fludrocortisone suppression test, or 
captopril challenge test.8 Once the diagnosis is 
confirmed, a CT scan and/or adrenal venous sampling 
is used in patients with PA to determine whether 
unilateral adrenalectomy is likely beneficial.6

Case Summary
A 28 year-old-male presented with recurrent attacks of 
weakness in all four limbs and hypertension for two 
years. During the initial attack, he was found to be 
hypokalemic and hypertensive. His initial blood 
pressure was 170/110 mm-Hg and was treated with 
olmesartan and then cilnidipine with prazosin but with 
poor control (Figure-1). During this period he had 
several attacks of hypokalemia. He was hospitalized 
twice and managed with intravenous potassium. The 
weakness had no relation with taking carbohydrate 
meals and alcohol. He had no family history of 
hypertension and hypokalemia. Examination findings 
included uncontrolled blood pressure, and reduced 
muscle power (MRC grade 3/5) in all four limbs, with 
otherwise normal findings. Apart from hypokalemia, 

serum corrected calcium, creatinine, urine routine 
examination, liver function test, and arterial blood gas 
analysis were normal. The USG of the whole abdomen 
and echocardiogram were normal. Serum aldosterone 
was elevated and plasma renin was suppressed as well 
as plasma aldosterone after saline infusion was not 
suppressed (12.4 ng/dl). The CT scan of the adrenal 
glands showed a small (17×15) mm rounded lesion 
seen in the adjacent/ lateral limb of the left adrenal 
gland (adrenal adenoma) (Figure-2).

 

After correction of hypokalemia and control of 
hypertension, he underwent laparoscopic left 
adrenalectomy and histopathology showed adrenal 
adenoma. After the operation, his blood pressure and 

potassium levels became normal without any 
medication (Figure-1).

Discussion
PA is one of the commonest causes of secondary 
hypertension and commonly occurs between 30 and 50 
years of age. The uncontrollable synthesis of 
aldosterone leads to increased sodium reabsorption, 
kaliuresis, and renin suppression.1,3

All of them produce arterial hypertension and 
hypokalemia, which affects target organs (heart, 
kidneys, brain) more severely than essential 
hypertension, matched for age, blood pressure, and 
duration of hypertension.9 PA is usually associated 
with hypokalemia and arterial hypertension due to 
excessive aldosterone but hypokalemia is not common 
and present only in 7% to 38% of cases.6 PA may 
present as recurrent flaccid quadriparesis due to 
hypokalemia in a few of the patients.6 Our patient 
presented with recurrent flaccid paralysis with young 
onset hypertension. In efforts to conserve medical 
costs and limit the consequences of false-positive case 
detection testing, the Endocrine Society guidelines on 
PA, recommend testing high-risk groups for PA.6

These groups include (i) sustained blood pressure 
above 150/100 mm-Hg (ii) resistant hypertension; (iii) 
hypertension and spontaneous or diuretic-induced 
hypokalemia iv) hypertension and adrenal 
incidentaloma (v) hypertension and sleep apnea; (vi) 
family history of early onset hypertension or 
cerebrovascular accidents at a young age (<40 years); 
and (vii) all hypertensive first-degree relatives with 
PA.6 Our patient had hypertension of more than 
150/100 mm-Hg and hypokalemia.
The diagnostic approach of PA can be summarized in 
three main steps i) case detection by plasma 
aldosterone concentration (PAC), plasma renin activity 
(PRA), and calculation of PAC/PRA Ratio calculation 
ii) confirmation of PA is based on oral sodium load 
test, saline infusion test, fludrocortisone suppression 
test and captopril challenge test iii) subtype testing by 
adrenal CT scan and may need adrenal venous 
sampling.6

In our patient’s case detection is positive with elevated 
plasma aldosterone with low renin, confirmation by 
unsuppressed plasma aldosterone after saline infusion 
and subtyping by adrenal CT scan. We did not need 
adrenal venous sampling due to the young age of the 
patient with unilateral adrenal adenoma.
Surgery is the preferred treatment for patients with 

unilateral disease. A marked reduction in aldosterone 
secretion and correction of hypokalemia in almost all 
patients is seen after unilateral adrenalectomy. Blood 
pressure control improves in all patients and 
normalization is around 30% of patients.10 After 
surgery our patient is normotensive and normokalemic 
without any drug. 

Conclusions
Diagnosis of primary aldosteronism is important 
because it can be either surgically cured or treated with 
targeted pharmacotherapy and reduce aldosterone- 
specific morbidity and mortality. This case highlights 
the need for clinicians to orient themselves with the 
clinical and biochemical, features of PA to avoid 
delays in diagnosis and specific treatment of PA to 
reduce morbidity and mortality.

Acknowledgement
We are grateful to our patient for giving consent to report the case.
Disclosure
The authors have no multiplicity of interest to disclose.
Financial Disclosure
The author(s) received no specific funding for this work.
Data Availability
Any inquiries regarding supporting data availability of this study 
should be directed to the corresponding author and are available 
from the corresponding author on reasonable request.
Ethics Approval and Consent to Participate
Written informed assent was taken from the patient.
Copyright: ©2023. Mohibullah et al. Journal of Association of 
Clinical Endocrinologist and Diabetologist of Bangladesh. This 
article is published under the Creative Commons CC BY-NC 
License (https://creativecommons.org/ licenses/ by-nc/4.0/). This 
license permits use, distribution and reproduction in any medium, 
provided the original work is properly cited, and is not used for 
commercial purposes.
How to cite this article: Mohibullah M, Fariduddin M, Haq T, 
Mahrukh H, Rayhan M, Alam F. Primary aldosteronism: An 

underdiagnosed cause of hypertension. J Assoc Clin Endocrinol 
Diabetol Bangladesh, 2023; 2(2):79-81
Publication History
Received on: 4 May 2023
Accepted on: 29 May 2023
Published on: 1 July 2023

References
1. Conn JW. Primary aldosteronism. J Lab Clin Med 

1955;45(4):661-64. 
2. Faselis C, Doumas M, Papademetriou V. Common secondary 

causes of resistant hypertension and rational for treatment. Int J 
Hypertens 2011;2011:236239. DOI: 10.4061/2011/236239. 

3. Young WF. Primary aldosteronism: Renaissance of a syndrome. 
Clin Endocrinol (Oxf) 2007;66(5):607-18. DOI: 10.1111/ 
j.1365-2265.2007.02775.x. 

4. Young WF Jr. Diagnosis and treatment of primary 
aldosteronism: Practical clinical perspectives. J Intern Med 
2019;285(2):126-48. DOI: 10.1111/joim.12831. 

5. Young WF Jr. Minireview: Primary aldosteronism--changing 
concepts in diagnosis and treatment. Endocrinology 
2003;144(6):2208-13. DOI: 10.1210/en.2003-0279. 

6. Funder JW, Carey RM, Mantero F, Murad MH, Reincke M, 
Shibata H, et al. The management of primary aldosteronism: 
Case detection, diagnosis, and treatment: An Endocrine Society 
clinical practice guideline. J Clin Endocrinol Metab 
2016;101(5):1889-916. DOI: 10.1210/jc.2015-4061. 

7. Funder JW. Mineralocorticoid receptor antagonists: Emerging 
roles in cardiovascular medicine. Integr Blood Press Control 
2013;6:129-38. DOI: 10.2147/IBPC.S13783. 

8. Young W. F., Jr. Diagnosis and treatment of primary 
aldosteronism: practical clinical perspectives. Journal of 
internal medicine, 2019;285(2):126–48. https://doi.org/ 
10.1111/joim.12831.

9. Viola A, Tizzani D, Monticone S, Crudo V, Galmozzi M, 
Burrello J, et al. Diagnosis and treatment of unilateral forms of 
primary aldosteronism. Curr Hypertens Rev 2013;9(2):156-65. 
DOI: 10.2174/15734021113099990008. 

10. Sawka AM, Young WF, Thompson GB, Grant CS, Farley DR, 
Leibson C, et al. Primary aldosteronism: Factors associated 
with normalization of blood pressure after surgery. Ann Intern 
Med 2001;135(4):258-61. DOI: 10.7326/0003-4819-135-4- 
200108210-00010.

J Assoc Clin Endocrinol Diabetol Bangladesh July 2023;2(2)

Figure-1: Blood pressure, antihypertensive, aldosterone, 
renin, and potassium levels in relation to adrenalectomy
Y- year, M- month, D- day

Figure-2: CT scan of the abdomen is showing a left-sided 
adrenal adenoma
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