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Primary hyperaldosteronism (PHA) is
a syndrome characterized by increased aldoste-
rone release and suppressed renin-angiotensin
cascade [1]. The main pathophysiological fea-
tures of the disease are hypertension, altera-
tion in potassium homeostasis, and target tis-
sue damage. The importance of recognizing
PHA is due to the fact that it has a very delete-
rious cardiovascular and renal effect which can
result in death [1]. Localization of the source
of excessive aldosterone secretion should be in-
vestigated following screening and diagnostic

procedures in subjects with suspected PHA.
Laparoscopic adrenalectomy should be recom-
mended for patients with appropriate surgical
candidates with documented unilateral source
of aldosterone production [2]. In contrast, bilat-
eral adrenal hyperplasia is best treated medi-
cally with antihypertensive drugs containing
a mineralocorticoid receptor antagonist.

In this case report, we present a patient
with resistant hypokalemia whom consequently
diagnosed with PHA and along with the review
of the literature.

CASE REPORT

A 54-year-old female who was scheduled
for operation due to congenital hip dislocation
was found to have decreased serum potas-
sium in her preoperative tests. Therefore, the
patient was referred to the internal medicine
outpatient clinic with a serum potassium value
of 2.1 mmol/L. The patient was hospitalized

for the investigation of underlying etiology and
treatment of hypokalemia.

On admission, her systolic and diastolic
blood pressures were 150 mmHg and 90 mmHg,
respectively. Heart rate was 72 per minute,
respiratory rate was 16 per minute and body
temperature was 36.5 Celsius degree. All of the
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other physical examination were within nor-
mal range. Her medical history was negative
for previous chronic diseases and use of any
medications. On electrocardiogram, prominent
U waves were noted. Therefore, potassium re-
placement was initiated by intravenous route.
The potassium value in spot urine was
12.4 mmol/L. A 24 hour urine collected and
urinary potassium excretion in 24 hours of
urine was detected as 15 mmol/L, which means
transtubular potassium gradient was greater
than 4 mmol/L. Since she was hypertensive
during clinical follow up in the ward, hyperten-
sion along with hypokalemia raised the clini-

cal suspicion of hyperaldosteronism. Serum al-
dosterone renin ratio was measured as 155 %.
A computerized tomography scan revealed
22 X 16 mm neoplasm which was suggestive of
adrenal adenoma in the right adrenal gland.
Cushing Syndrome was ruled out with a nor-
mal cortisol level and pheochromocytoma was
ruled out by normal levels of metanephrine in
the 24 hours of urine. Spironolactone 50 mg
was initiated and serum potassium was raised
to normal range. She scheduled for unilateral
adrenalectomy and discharged with full reco-
very of hypokalemia.

DISCUSSION

PHA is caused by excessive aldosterone re-
lease and suppression of the renin-angiotensin
cascade. Hypertension, hypokalemia, and dam-
age in target organs (i.e. kidneys, heart) are
characteristics of PHA. The prevalence of the
disease ranges from 5% to 12% in literature
[3]. The most common causes of PHA are adre-
nal adenoma and hyperplasia [3].

The renin-angiotensin-aldosterone system
is an important regulator of fluid volume status
and blood pressure in human. Renin is secre
ted by the juxtaglomerular cells of the kidney
in response to a reduction of renal vascular
perfusion. Then, renin binds to angiotensino-
gen and angiotensin 1 which is converted to
angiotensin 2 by angiotensin-converting en-
zyme in vascular endothelial cells. Angiotensin
2 and potassium are the main stimulants of
aldosterone secretion. Aldosterone induces the
absorption of sodium and the secretion of both
potassium and hydrogen ions in the cortical
collector channels and in the distal nephron.
As a result, volume of extracellular fluid ex-
pands and that has a negative feedback on re-
nin secretion. In PHA, aldosterone production
is autonomous, resulting in inappropriate ex-
pansion of the intravascular volume and deve-
lopment of hypertension [4].

Since PHA has undesired cardiovascular
and renal effects which may increase morta-
lity and morbidity, establishing the diagnosis
as soon as possible is crucial. Hypertensive pa-
tients with hypokalemia (spontaneous or diu-
retic induced), patients with resistant hyper-
tension (systolic blood pressure > 140mmHg

or diastolic blood pressure > 90mmHg despite
treatment with antihypertensive drugs; preva-
lence 8-23 %), patients with moderate (SBP/
DBP: 160-179 / 100-109 mmHg) or severe
(SBP/DBP: < 180/ < 110 mmHg) hypertension,
adrenal incidentaloma together with hyperten-
sion, obstructive sleep apnea which is associate
with hypertension [5] and hypertension with
a family history of PHA [6] should undergo
screening for PHA.

Aldosterone-renin ratio is widely accep-
ted as a priority screening test for PHA [4].
However, antihypertensive drugs that run
along the renin-angiotensin-aldosterone axis,
including beta-blockers, renin inhibitors, an-
giotensin converting enzyme inhibitors and an-
giotensin receptor blockers in addition to alpha
2 agonists that have central effects, may affect
the results of this test. The ideal test condi-
tions require that these drugs to be discontin-
ued for a period of > 2 weeks prior to the test
[7]. Moreover, mineralocorticoid receptor an-
tagonists (including spironolactone and eplere-
none) and potassium-sparing diuretics should
be discontinued at least 4 weeks before the test.
As hypokalemia also decreases the secretion
of aldosterone, it is necessary to normalize the
serum potassium level before obtaining blood
samples for the test [7].

Patients with suspected PHA by initial
screening should undergo additional valida-
tion tests to confirm or exclude the diagnosis.
However, experts suggest that more confirma-
tory testing may not be required if spontaneous
hypokalemia or plasma renin and plasma al-
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dosterone concentration below detection levels
are present (> 20 ng/dL or 550 pmol/L) [8]. These
confirmatory tests include the following: oral
sodium challenge test, saline infusion test, flud-
rocortisone suppression test and captopril test.

The priority of diagnostic challenge follow-
ing the diagnosis is differentiation between
unilateral and bilateral aldosterone sources.
Since bilateral hyperplasia may not respond to
surgery, accurate determination of the underly-
ing subtype is critical for the recommendation
of appropriate treatment [5]. Currently, most
protocols are based on sectional imaging with
computerized tomography and adrenal venous
sampling.

PHA treatment aims to prevent morbidity
and mortality which are associated with the de-
leterios effects of hypertension, hypokalemia, and
direct aldosterone-related organ damage [7].

The best treatment method for aldosterone-
producing adenoma or unilateral hyperplasia is
adrenalectomy, ideally via laparoscopic surgery
[7]. After surgery, the aldosterone renin ratio
and hypokalemia improve in most patients.
In addition most patients (80 % — 95 %) would
have improved blood pressure control. Changes
in blood pressure occur mostly during the first
6 months of the postoperative period [4].

Patients with unilateral disease and who
are not eligible for surgery should be treated
with a mineralcorticoid antagonist [6].

Patients with bilateral hyperplasia do not
respond to surgery. Even in bilateral adre-

nalectomy, cure rates are less than 20 % [5].
Therefore, clinical practice guidelines recom-
mend that patients with bilateral disease
should be treated with additional antihyper-
tensive drugs and mineralacorticoid antago-
nists, if necessary [9]. Patients should be care-
fully monitored for electrolyte abnormalities
and side effects of mineralacorticoid antago-
nists. Spironolactone is generally considered
to be primary choice. However, eplerenone,
is more expensive but selective mineralacor-
ticoid blocker with less antiandrogenic effect,
should be chosen in patients who cannot to-
lerate spironolactone. In addition, amiloride,
a drug that blocks the effects of aldosterone in
cortical epithelial sodium channels, is another
treatment choice [5].

Patients with bilateral disease with resis-
tant hypertension despite appropriate medical
treatment, may occasionally benefit from uni-
lateral adrenalectomy, if a subclinical gradient
is found in favor of one side in adrenal venous
sampling [4].

The PHA is a relatively common cause of
secondary hypertension. Patients with PHA
have more cardiovascular morbidity and mor-
tality than the patients with essential hyper-
tension. Therefore, proper screening, diagnosis
and treatment may positively affect the out-
come of many patients. After screening and di-
agnostic procedures, management algorithms
should attempt to lateralize the source of exces-
sive aldosterone secretion.

CONCLUSION

We suggest that PHA should be kept in
mind in differential diagnosis of the patients
with hypertension and hypokalemia. We also
suggest that surgical treatment (adrenalecto-

my) is the treatment of choice in PHA patients
with unilateral source of aldosterone produc-
tion, whereas medical treatment should be cho-
sen in bilateral disease.
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Primary hyperaldosteronism (PHA) is a syndrome characterized by increased aldosterone release and
suppressed renin-angiotensin cascade. Hypertension, alteration in potassium homeostasis, and target tissue
damage are characteristic features of the disease. The importance of recognizing PHA is due to the fact that it
has a very negative cardiovascular and renal effect which can result in death. In this case report, we present
a patient with resistant hypokalemia whom consequently diagnosed with PHA. A 54-year-old female patient
who was scheduled for operation due to congenital hip dislocation was found to have decreased serum potassium
in her preoperative laboratory tests. Therefore, the patient was referred to the internal medicine outpatient
clinic with a serum potassium value of 2.1 mmol/L. Her systolic and diastolic blood pressures were 150 and
90 mmHg, respectively. On electrocardiogram, prominent U waves were noted. Therefore, potassium replace-
ment was initiated at once by intravenous route. The potassium value in spot urine was 12.4 mmol/L. A 24 hour
urine collected and urinary potassium excretion in 24 hours of urine was detected as 15 mmol/L, which means
transtubular potassium gradient was greater than 4 mmol/L. Since she was hypertensive during clinical fol-
low up in the ward, hypertension along with hypokalemia raised the clinical suspicion of hyperaldosteronism.
Serum aldosterone renin ratio was measured as 155 %. A computerized tomography scan revealed (22 X 16 mm)
neoplasm which was suggestive of adrenal adenoma in the right adrenal gland. Cushing Syndrome was ruled
out with a normal cortisol level and pheochromocytoma was ruled out by normal levels of metanephrine in the
24 hours of urine. Spironolactone 50 mg was initiated and serum potassium was raised to normal range. She
scheduled for unilateral adrenalectomy and discharged with full recovery of hypokalemia. Since PHA has unde-
sired cardiovascular and renal effects which may increase mortality and morbidity, establishing the diagnosis
as soon as possible is crucial. Hypertensive patients with hypokalemia or adrenal incidentaloma or obstructive
sleep apnea syndrome, resistant hypertensive subjects, patients with moderate or severe hypertension, and hy-
pertensive patients with a family history of PHA should undergo screening for PHA. In conclusion, we suggest
that PHA should be kept in mind in differential diagnosis of the patients with hypertension and hypokalemia.

Key words: hypokalemia, primary hyperaldosteronism, secondary hypertension.
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[lepBuuHBIN rUIEPATBIOCTEPOHU3M IIPEICTABIAET COO0M CHHIPOM, XapaKTEePU3YIOI[UICSA TOBHIIIEH-
HBIM BBICBOOOSKIEHUEM aJIbI0CTEePOHA M IO aBJIEHHBIM PEHWH-AHTMOTEH3WHOBBIM KAaCKa0M. [ MIIepTOHUS,
W3MeHeHUe IOMeoCTas3a KaJius U MOBpekJIeHne TKAHEeW-MHUIIeHeH SABJIATCSA XapaKTepHBIMU TPU3HAKAMU
3abosieBaHmUs. BamHOCTH pacriosHaBaHUS MEPBUYHOrO THIEPAJIBIOCTEPOHU3MA 00yCJIOBJIEHA TeM, YTO OH
“MeeT HeraTUBHOE BJIMSHUE HA CEPIIeUHO-COCYIUCTYI0 CUCTEMY U MOYKU, KOTOPOE MOKET MIPUBECTHU K CMep-
Tr. B JaHHOM KJIMHUYECKOM cJiydae cJydyae MbI IIPEeCTABJIAEM MAI[UeHTa C Pe3UCTEHTHON TUIIOKAJINeM e,
Yy KOTOPOTO BIIOCJIEICTBUH OBIJI TUATHOCTAPOBAH ITePBUYHBIN I'UII€PAJIbI0CTEePOHU3M. ¥ 54-JIeTHeN malueHT-
KU OBLIIO 3aIJIAHWPOBAHO OIEPATUBHOE JIEUeHHe 0 IOBOJAY BPOIKJIEHHOTO BHIBHXA 0eapa, ObIJIO BHISBJIEHO
CHUJKEHME YPOBHS KaJIUs B CBIBOPOTKE KPOBU B IIPEJONEPAI[MOHHBIX JIAOOPATOPHBIX TecTax. llarmeHTra
OBlTa HATIPABJIEHA B MOJUKJIWHUKY BHYTPEHHUX 00JIe3HE! ¢ KaJineM B CHIBOPOTKe KpoBu 2,1 mmouib/i. Ee
CHCTOJIMYECKOE U JUACTOJIMYEeCKOe apTepuaibHoe naBJieHue cocTaBiisaiu 150 u 90 MM pT.CT. COOTBETCTBEHHO.
Ha anerrporapauorpamme Oblyizn oTMedeHbl 3ameTHbIe BosHBI U. [loaTomy 3amernienume kaausi OBLIIO Hada-
TO cpa3dy BHyTpuBeHHO. ComepsraHue KaJIus B Mode COCTABUJIO 12,4 MMOJIb/I. 24-yacoBasi coOpaHHAas MOYa
¥ 9KCKpPeIUs KaJIus ¢ MOUOi yepes 24 vaca OBIIM OIpeIeIeHbl KaK 15 MMOJIB/JI, YTO 03HAYAET, YTO TPAHCTY-
OyJIAPHBINA I'PaIueHT Kaanus Ol Oosibiire 4 Mmosb/ii. Tak kak y Hee ObLiIa ruiiepToHIYecKas 00JIE3Hb BO Bpe-
MsI KIUHUYIECKOTO HAOTIOAeHNs B IajiaTe, TUIEPTOHUS HAPSAAY ¢ TUIOKAJIUEeMHUEH MOBBICUIIA KINHUYECKOe
mof03peHue Ha TuepaabaoctepoHnaM. OTHOIIEHNE aIbJ0CTEPOH-PEHUH B CBIBOPOTKE KPOBU cOCTABUJIO 155
%. KommbroTepuas tomorpadus mokasaaa onyxoJsb (22 X 16 MM), UTO CBAIETEJIBCTBYEeT 00 ajeHoMe Ha/l-
noyeuHnkoB. Curapom Kymmara OBl MCKJIIOYEH ¢ HOPMAJIBHBIM YPOBHEM KOPTH30J1a, a PeoXpOoMOILUTOMA
OBLJTa UCKJII0YEHA HOPMAJIbHBIMH YPOBHAME MeTaHedprHa B Tedenre 24 yacoB. CIMpPOHOTIAKTOH OBLII BBEIEH
B j03e 50 MTI, a ypOBEHb KaJIUsI B CBIBOPOTKE OBLI IOBHINIEH JI0 HOPMAaJbHOrO ypoBHs. Eif Oblia HaszHaue-
HA OJHOCTOPOHHSS aJPEeHAJOKTOMUS, ITAI[MeHTKA BHIIIUCAHA C IIOJIHBIM BOCCTAHOBJIEHHEM THIIOKAJTUEMUN.
[TockosbKY TEPBUUHBIN THIIEPAIHIOCTEPOHU3M HMeeT HesKeJIaTeJIbHbIe CeplIedHO-COCYIUCThIe U ITOYeYHbIe
adpdeKrTHI, KOTOPBIE MOTYT YBEJIUYUTH CMEPTHOCTh U 3a00JI€BAEMOCTh, KpaliHe BAsKHO YCTAHOBUTDH THUATHO3
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KaK MOKHO ckopee. [lamueHTaM ¢ THUIIEPTOHUYECKOHN 00JIE3HBIO, C THIIOKAJIUEMUEN UJIU WHITHIEHTAJIOMON
HAJIIIOYeYHUKOB, CHHPOMOM OOCTPYKTHUBHOTO AIlHOd BO CHE, MAIMEHTAM C PE3UCTEHTHON TUIepTOHUeH,
marueHTaM ¢ YMepPeHHOU MJIU TAKeJON apTepuasbHOM TUIlepTeH3Uel U HallieHTaM C T'HIepTOHUYeCKOU
00JIe3HBIO B CEMEHMHBIM aHAMHE30M CJIeJyeT IMPOMTH 00CeI0BaAHe Ha MEePBUYHBIN TUIIEPATIhI0CTEPOHU3M.
B zakmouenue MBI mpejsiaraeM yYUTBHIBATH MEPBUYHBIN T'MIIEPAJIBI0OCTEPOHU3M IIPU TUPdepeHIInaIbHON
AUarHOCTUKe ITAIlUeHTOB ¢ TUIIePTOHUeN U ruIoKajueMuen.

Knmouessie caoBa: rumokaareMus, IePBUYHBIN IUIIEPAJIBI0CTEPOHNU3M, BTOPUYHAS THUIIEPTOHUS.
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[MepBuHHUY TinepaJbJOCTEPOHI3M SABJISE COOOK CHHIPOM, TKUU XapaKTePU3YEThCS IIIBHUINEHUM BU-
BLIbHEHHSAM aJIbI0CTEPOHY 1 HIPUTrHIYeHUM PEeHIHAHTIOTeH3NHOBUM Kacka oM. ['imepToHis, 3MiHa romeocra-
3y KaJIlo 1 HOIIKOPKeHHS TKAHUH-MIIIeHeH € XapaKTepHUMY 03HAKAMU 3aXBOPIOBAHHA. BasKIuBicTh poaIri-
3HABAHHS IIEPBUHHOTO TillepasbI0CTePOHI3MY 00yMOBJIEHA THUM, 1[0 BIH Mae HETaTUBHUN CePIIeBO-CyTUHHUN
1 HUPKOBHUM BIIJIUB, SIKI MOYKYTh IIPUBECTH 10 cMepTl. ¥ IIbOMY BUIAJKY MU IIPEICTABJISIEMO MAI[IEHTKY
13 PEe3UCTEeHTHOI TUIOKAJIieMielo, y Kol 3romoM OyB JIarHOCTOBAHUU HEPBUHHUU TilIepaIibJ0oCTEePOH13M.
VYV 54-piunHoi maiieHTKH, AKIA OyJia HasHadveHa olepaliis dyepes3 BPOIKEHUN BUBUX CTEerHa, 0yJi0 BUSABJIE-
HO 3HH/KEHHS PIBHS KaJiI0 B CHPOBATIIl KPOBl B mepemolepallliHux JgabopaTtopHux Tectax. llamienTra
OyJia HampaBJieHa B IMOJIKJIHIKY BHYTPIIIHIX XBOPOO HA TOW MOMEHT KaJIifl B CHPOBATI[I KPOBI JOPIBHIOBAB
2,1 mmours/a. Ii cucromiunmit Ta giacroaivHuN apTepianpHuil THCK craHoBuan 150 1 90 MM pT.CT. BiZIOBIIHO.
Ha enerxrporapmiorpami Oysiu Bigsuaveni momitai xeuiii U. Tomy 3aminenssa kaiio 0yJIio po3modaTo oapasy
BHYTPIIIHBOBEHHO. BmicT kasio B ceul ckiiano 12,4 mmoab/ia. 24-roquuHa 3i0paHa ceda 1 eKCKpeIfisa KaJio
3 ceuero yepes 24 roguHu OyJIiM BU3HAUYEH] TK 15 MMOJIB/JI, 110 03HAYAE, IO TPAHCTYOYIIPHUN IPAIIEHT KaJIiio
0yB Olibire 4 Mmosib/si. Tak gk maiieHTKa MaJia FillepToOHIYHe 3aXBOPIOBAMHSA II1]] 4ac KJIIHIYHOI0 CIocTepe-
JKEeHHS B IAJIAT1, MIIePTOHIS 0P 3 TIIOKAJIIEMIE0 II1IBUIIMIIA KIIIHIYHY II1/103PYy HA TiIepajbIoCTepoH13M.
CriBBIHOIIEHHS aJIbIOCTEPOH-PEHIH B CHUPOBATII KPoBl ckaaso 155 %. Komn'rorepra Tomorpadis moxasasa
myxJguHy (22 X 16 Mm), 1110 CBIAYUTE Ipo ajgeHoMy HaagHupHuKie. Curngpom Kymunara 6yB BUKIIIOUEHUI Yyepes
HOPMAJIBHUH piBEeHb KOPTHU30JIY, a (peoxpoMoruToMa 0yjia BUKJIIOUEHA Yepe3 HOPpMAaJIbHI PIBHI MeTaHeppuHy.
CrmiponosaxTon OyB BBemeHUl B 1031 50 MT, a piBeHD Kajiio B CHPOBATIIl OyB MiABUNICHUI 10 HOPMAJIHLHOTO
piBHs. [i Oysi0 mpr3HaYeHO OJHOCTOPOHHS aJpeHaIeKTOMIs, MaljleHTKA BUIIMCAHA 3 IIOBHUM Bl THOBJIEHHSIM
rinogxaJsiemii. OCKIJIbKY IIEPBUHHUNA IillepaabI0oCTEPOHI3M Mae HebaKaHl cepleBo-CyJUHHI 1 HUPKOBI edek-
TH, Kl MOKYThb 30LJIBIIMTH CMEPTHICTH 1 3aXBOPIOBAHICTH, BKPAM BAKJIMBO BCTAHOBUTH I1arHO3 SKOMOI'a
mBuamnre. Ilamienram 3 rirnepToHIYHON0 XBOPO0OOI 3 TiToKasiemMielo abo 1HIIIeHTaJIOMON HAJHUPHUKIB, a60
CHHJIPOMOM OOCTPYKTHUBHOTO aITHOE YBI CHI, MAIIEHTAM 3 PE3UCTEHTHOI I'IIePTOHIE, ITaI[leHTaM 3 ITOMI1PHOIO
a00 TAMKKOI0 apTeplajIbHOI0 TillepTeH3ielo 1 mamieHTaM 3 IiIIepTOHIYHOI XBOpo0oIo 3 CIMEMHUM aHAMHE30M
CJILZ IIPOUTH OOCTEeKEeHHS Ha IePBUHHUMN rimepajibIocTepoHiam. Ha sakiHYeHHS MM IPOIIOHYEMO BPaxo-
ByBaTHU MEPBUHHHUM TillepajbIoCTEePOHI3M HpHU AudepeHIiaJlbHol JIarHOCTUKH IIAI[IEHTIB 3 T'IIIePTOHIEI0
1 rimokaJsrieMiero.

Knwouori cmoBa: rimokasieMis, mepBUHHUH TillepasibJ0CTePOHI3M, BTOPUHHA TiIIePTOHIA.
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