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LOW RENIN AND HIGH ALDOSTERONE
Primary Aldosteronism

* Aldosterone-producing adenoma (APA)—35% of cases
 Bilateral idiopathic hyperplasia (IHA)—60% of cases

* Primary (unilateral) adrenal hyperplasia—2% of cases
 Aldosterone-producing adrenocortical carcinoma—<1% of cases

 Familial Hyperaldosteronism (FH)

= GRA=GIlucocorticoid-remediable aldosteronism (FH type I1)—<1% of cases

- FH type Il (APA or IHA)—<2% of cases
-FH type HI

» Ectopic aldosterone-producing adenoma or carcinoma—< 0.1% of
cases



LOW RENIN AND LOW ALDOSTERONE
Hyperdeoxycorticosteronism

Congenital adrenal hyperplasia
11B3-Hydroxylase deficiency
17a-Hydroxylase deficiency

Deoxycorticosterone-producing tumor
Primary cortisol resistance

Apparent Mineralocorticoid Excess =AME

113-Hydroxysteroid Dehydrogenase Deficiency
Genetic
Type 1 AME
Type 2 AME
Acquired
Licorice or carbenoxolone ingestion (type 1 AME)
Cushing’'s syndrome (type 2 AME)



Cushing’s Syndrome

Exogenous glucocorticoid administration
—most common cause!

Endogenous
A TH-dependent—85% of cases (pituitary, ectopic)

ACTH-independent—15% of cases

-unilateral adrenal disease,

-bilateral adrenal disease:
massive macronodular hyperplasia [rare];
primary pigmented nodular adrenal disease [rare]



When to consider testing for primary aldosteronism:
* Hypertension and hypokalemia
 Resistant hypertension
* Adrenal incidentaloma and hypertension
* Onset of hypertension at a young age (<20 vy)
* Severe hypertension (=160 mm Hg systolic or
=100 mm Hg diastolic)
« Whenever considering secondary hypertension

A 4

Morning blood sample in seated ambulant patient
 Plasma aldosterone concentration (PAC)
* Plasma renin activity (PRA or PRC)

A4

t PAC (=15 ng/dL)
1 PRA (<1.0 ng/mL per hour) or
I PRC (<lower limit of detection for the assay)

and
PAC/PRA ratio =20 ng/dL per ng/mL per hour

v

I Investigate for primary aldosteronism I




Case detection

 BP: 160-179/100-109 mm Hg or stage 3 (>180/110 mm

Hg),
* drug-resistant hypertension

* hypertension and spontaneous or diuretic-induced
hypokalemia

* hypertension with adrenal incidentaloma

o a family history of early-onset hypertension or
cerebrovascular accident at a young age (<40 yr)

 all hypertensive first-degree relatives of patients with PA

:> use of the plasma aldosterone to renin ratio (ARR)

CLINICAL PRACTICE GUIDELINE 2008



Preparation for ARR measurement:

1.
2.
3.

4.

5.

correct hypokalemia,
Liberalize sodium intake.
Withdraw agents that markedly affect the ARR for at least 4 wk:

a. Spironolactone, eplerenone, amiloride, and triamterene, b. Potassium-wasting diuretics c. Products derived
from licorice root (e.g. confectionary licorice, chewing tobacco)

ARR not diagnostic? Stop for at least 2 wk: a. 3-Adrenergic blockers, central -2 agonists (e.g. clonidine
and -methyldopa), nonsteroidal antiinflammatory drugs b. Angiotensin-converting enzyme inhibitors, angiotensin
receptor blockers, renin inhibitors, dihydropyridine calcium channel antagonists

If necessary, commence verapamil slow-release, hydralazine prazosin, doxazosin, terazosin
Estrogen-containing medications may lower DRC and cause false-positive ARR when DRC

Conditions for collection of blood

;. COI;ect blood mid-morning, after the patient has been up (sitting, standing, or walking) for at least 2 h and seated
‘or 5-15 min.

2. Collect blood carefully, avoiding stasis and hemolysis

3. Maintain sample at room temperature (and not on ice, because this will promote conversion of inactive to active
renin) during delivery to laboratory and before centrifugation and rapid freezing of plasma component pending assay.

Factors to take into account when interpreting results

1. Age: in patients aged >65 yr, renin can be lowered more than aldosterone by age alone, leading to a raised ARR
2. Time of day, recent diet, posture, and length of time in that posture

3. Medications

4. Method of blood collection, including any difficulty doing so

5. Level of potassium

6. Level of creatinine (renal failure can lead to false-positive ARR)

CLINICAL PRACTICE GUIDELINE 2008



Interpretation

PRA PRA DRC' DRC'
(ngimi-h) | (pmollliter-min) | (mUlliter) (nglliter)
PAC (ngldi) 20 1.6 2.4 3.8
30 2.5 3.7 5.7
40 3.1 4.9 7.7
PAC 750 60 91 144
(pmollliter)
1000 80 122 192

PAC (in ngldL)IPRA (in ngimL/hr)
ARR of 20 or more and PAC of at least 15 are found in more than
90% of patients with surgically confirmed APA.
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1.

Confirmatory Tests
any of the four ...

Oral Sodium Loading Test

-high-sodium diet for 3 days, 5-6 g /d of sodium

-On the end of third day, a 24-hour urine specimen is collected for measurement of
aldosterone, sodium, and creatinine. [ sodium excretion > 200 mEq ].

-Urinary aldosterone > 12 mgl/24 h =PA. The sensitivity and specificity are 96% and
93%, respectively

2,

Intravenous Saline Infusion Test

-after an overnight fast. Two liters of 0.9% sodium chloride solution are infused
intravenously with an infusion pump over 4 hours into the recumbent patient PAC
levels in normal subjects decrease to less than 5 ngldL;

-most patients with primary aldosteronism do not suppress to less than 10 ngldL;
post-saline infusion PAC values between 5 and 10 ngl/dL are indeterminate and can
be seen in patients with IHA

3.

4.

Fludrocortisone Suppression Test

-fludrocortisone acetate is administered for 4 days (0.1 mg every 6 hour) in
combination with sodium chloride tablets (2 g three times daily with food).
-PAC > 6 ngl/dL on day 4 is diagnostic of PA. provided PRA is < 1 ngimi-h, cortisol
<the value obtained at 0700 h

-note- an increased QT dispersion and deterioration of left ventricular function

Captopril challenge test

Patients receive 25-50 mg captopril orally after sitting or standing for at least 1 h.
Blood samples are drawn for measurement of PRA, plasma aldosterone, and
cortisol at time zero and at 1 or 2 h after challenge, with the patient remaining
seated during this period.

-Plasma aldosterone is normally suppressed by captopril (>30%).

-In patients with PA, it remains elevated and PRA remains suppressed.
Differences may be seen between patients with APA and those with IHA, in that
some decrease of aldosterone levels is occasionally seen in IHA
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Subtype Studies

I Confirmed primary aldosteronism I

A 4

I Adrenal CT scan I

2 N

Normal Unilateral
Micronodularity hypodense
Bilateral masses 549 nodule =1 cm

/ \ Y / \
Low High
it - =40 vy <40 vy
P"DJ:IE:I’:'NF Pfﬂﬁgi'i'tﬁf\ consider consider

ANVS
Lateralization
with AVS

with AVS
IHA: / \APA or PAH:

Pharmacologic = Unilateral
fherapy adrenal venous sampling (AVS) fpEroeconic

drenalectom
*For continuous cosyntropin, an infusion of 50 ug cosyntropin per hour is begun 35l m:l;r y

before adrenal vein catheterization and continued throughout the procedure
cadrenallperipheral vein cortisol ratio > 10:1

MNo
lateralization



Interpretation

*APA-side PACI/cortisol:normal adrenal PAC/cortisol)
°4:1 is used to indicate unilateral aldosterone excess
3 - 1is suggestive of bilateral aldosterone hypersecretion

APA (n = 102) IHA (n = 84) PAH (n = 8)

100

10

Aldosterone lateralization ratio

NIN' WINR -7120 712'Y Young WF Jr,. Surgery 2004
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FH type I
Glucocorticoid-Remediable

Aldosteronism (GRA)

autosomal dominant fashion

early onset hypertension < 20 years, severe and refractory to conventional
antihypertensive therapies

aldosterone excess, suppressed PRA

hypokalemia is uncommon
Tunless under diureticsl]

Aldosternone
Synihase
SEense

Umne e mal
erossing owar

Chimeric Gene
é_ 2 genes in close proximity on the long arm of chromosome 8
57 ( E E’_

& Jedlastareme
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FH type I
Glucocorticoid-Remediable

Aldosteronism (GRA)

autosomal dominant fashion

early onset hypertension < 20 years, severe and refractory to conventional
antihypertensive therapies

aldosterone excess, suppressed PRA
hypokalemia is uncommon

excess production of the hybrid steroids, 180Hcortisol (180HF) and 180xo-cortisol
(18oxoF) (10 times the normal)

elevated ACTH-dependent aldosterone secretion [dexa suppress]

chimeric gene : 3’ corticotropin-responsive portion of the promoter from the 11-
hydroxylase gene fused to the 5' coding sequence of the aldosterone synthase
gene.

The result is ectopic expression of aldosterone synthase activity in zona
fasciculata

Genetic testing for GRA - family history of primary aldosteronism
- onset of primary aldosteronism < 20 years
-primary aldosteronism patients with a family history of strokes at a young age.



Table 1. Algorithm for GRA diagnosis and freatment.

Screening

Recommended for hyperensive Individuals who:

- are diagnosed with primary hyperald

osteronism without demonstrable tumor

- are young (especially children) and have suppressed plasma renin aclivity

- have a family history of cerebral hem

orrhage or hyperiension before age 30 years

- have refractory hypertension (hyperfensive on 3 classes of agents including a diurefic)

- ara members of known GRA kindreds
Diagnosis
Dexamethasone suppression test Easily performead. Dexamethasena 0.5mg every &hrs x 2 days, normally aldosterone

Genefic Test

24 hour urinary 18-hydroxycontisol &
1B-oxocodisol levels

< dng/dl on day 3 at 8am

Can be amanged through the infemational GRA registry
{hitp:/ fwww.brighomandwomens.org/gra)

Impractical since assays only available in speciclized cenlers. Elevated = 2x upper lirmit
of normal; o urinary level of 18-hwdroxycortisol > 10nmol/l is dicgnostic (5)

et

Treatment

Glucocoricolds

Mineralccoicoid receptor antagonists
Sodium epitheliol channel cnbagonists
MNon-directed anfi-hyperdensives

Dexamethasone 0.12590.25mg, or prednisclone 2.5-5mg daily, firated lo nomotension,
Eplerenone and spironolactone are effective treatment choices.
Amiloride and hiamberene have also been used successtully.

fi-blockers and ACE-Inhibiiors are less likely o be efficacious in the seifing of a sup-
pressed renin-angictensin system (¥). Dihydropyridine calcium channel blockers can
be useful adjunctive treatments to the above diurelic agenis.

Arqg Bras Endocrinol Metab vol.48 no.5 Sao Paulo Oct. 2004
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FH Type- II

autosomal dominant (mip)

primary aldosteronism that is not GRA within an extended kindred [APA or
hyperplasia]

generally normotensive as children

present with HTN and either adrenal adenomas or bilateral adrenal
hyperplasia as adults

does not suppress with dexamethasone

increased production of 180HF and 18oxoF (3-4 times the normal)

GRA mutation testing is negative
FH type Il is more common than FH type I
molecular basis for FH type Il is unclear

linkage analysis study showed an association with chromosomal region 7p22



FH type- IlI

early onset hypertension < 20 years, severe and refractory to conventional
antihypertensive therapies

on DST; paradoxical increase of aldosterone to twice basal levels and a lack of
suppression of cortisol levels [ being within the normal range]

the adrenal glands are markedly enlarged (3-6 times the normal weight) with a
diffuse hyperplasia of the zona fasciculata and atrophy of the zona glomerulosa but
without evidence of nodularity

normal but autonomous cortisol production that is not suppressed by
dexamethasone

increased production of 180HF and 18oxoF (10 times and 1000 times higher,
respectively )

David S. Geller, JCEM 93: 2008



More tests...

e Posture stimulation test

 Jodocholesterol scintigraphy
[[63-131]]iodomethyl-19-norcholesterol (NP-59)]

e 18-Hydroxycorticosterone levels
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Treatment
-APA
-unilateral adrenal hyperplasia
unilateral laparoscopic adrenalectomy
——= NIA medical treatment with a MR antagonist

-bilateral adrenal disease
medical treatment with an MR antagonist

| e———— - -
spironolactone or eplerenone as sec. Alternative

-GRA,
—— lowest dose of glucocorticoid to normalize BP
& k+



Medical treatment

Spironolactone:

e 83% of these patients requiring additional antihypertensive

medication

 side effects of spironolactone:
-breast tenderness (54%)
-breast engorgement (33%)
6.9% at a dose <50 mgld and 52% > 150 mgld
-muscle cramps (29%)
-decreased libido

Amiloride, triamterine

Atacand 16mg/d
Nifedipin 60mg/d
Neoblock 100mg 2/d
Spironolacton 25mg 2/d
Amiloride 5mg 3/d

o distal tubular epithelial sodium channel antagonists

Eplerenone
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M1 -PRA (N: 37.5 to 240 pgiml) 30- |nvoITx

, (N < 60 pgiml) 498 -ACTH , (N: 5 to 25 micgldl) 3.5 -\jpia ronp

,(N: 241 -827 ngldlI) 789 -jnvoivov

,(N: 0.4 to 2 ngiml) 28-Androstenedione

,(N: 50 to 300 ngldIl) 109-17-OH progesterone

.(N:0.13 to 3.35 nmolll) 200 7vn 11-deoxycortisol ,(N: 4 to 68 mgldil) 421-DHEA-S

M1 -PRA ,(N: 37.5 to 240 pg/ml) 3030-nvoIT7x

, (N < 60 pgiml) 498 -ACTH , (N: 5 to 25 micgldI) 3.5 -2\ypa 0Ny

,(N: 241 -827 ngldl) 789 -]NVOIVOL

(N: 0.4 to 2 ngiml) 28-Androstenedione

,(N: 50 to 300 ngldIl) 109-17-OH progesterone

.(N:0.13 to 3.35 nmolll) 200 7vn 11-deoxycortisol ,(N: 4 to 68 mgldil) 421-DHEA-S

, 022 -PRA (N: 37.5 to 240 pg/ml) 3030- |nvoITx

498 (N < 60 pgiml)-ACTH ,3.5 (N: 5 to 25 micgldIl)- g2 ro0ip

,789 (N: 241 -827 ngldl)-|nvoivov

,(N: 0.4 to 2 ngiml) 28-Androstenedione

,(N: 50 to 300 ngldI) 109-17-OH progesterone

.(N:0.13 to 3.35 nmolll) 200 7vn 11-deoxycortisol ,(N: 4 to 68 mgldil) 421-DHEA-S

1m -PRA ,(N: 37.5 to 240 pgiml) 30- |nvoIT7x

498 (N < 60 pglml)—ACTH 3.5 (N: 5 to 25 micgldl)-jpa oy
,789 (N: 241 -827 ngldl) -]NVOIVOL

,(N: 0.4 to 2 ngiml) 28-Androstenedione

,(N: 50 to 300 ngldI) 109-17-OH progesterone

T X?711-deoxycortisol ,(N: 4 to 68 mgldi) 421-DHEA-S

.1

.2

.3

.4



| | Hyperdeoxycorticosteronism
alls 113-hydroxylase Deficiency

Cholesterol Glucocorticoids Androgens
SCC
170-hydroxylase 17,20 lyase
Pregnenolone _— 17-OH Pregnenolone _— DHEA
3B-hydrosteroid dehydrogenase 3B-hydrosteroid dehydrogenase
v
Progesterone —_— 17-OH Progesterone —_— Androstenedione
21 hydroxylase 21 hydroxylase
v
Deoxycorti-costerone (DOC) 11-Deoxycortisol (S)
l 11B-hydroxylase l
Corticosterone (B) I Cortisol (F) I l

Aldosterone synthase l

RENIN ' l

| Aldosterone

Mineralocorticoids



Hyperdeoxycorticosteronism
11B3-hydroxylase Deficiency

Approximately 5% of all cases of CAH
Prevalence in white patients is 1 in 100,000

Increased prevalence among Sephardic Jews from
Morocco

Prenatal virilization, with varying degrees of genital
ambiguity in the affected newborn female

Females present in infancy or childhood with
hypertension, hypokalemia, acne, hirsutism, and
virilization,

Males present with pseudoprecocious puberty

Approximately two thirds of patients have mild to
moderate hypertension

Glucocorticoid replacement normalizes the steroid
abnormalities and hypertension
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M1 -PRA (N: 37.5 to 240 pgiml) 400- j[nvoIT7x

,210 (N < 60 pgiml)-ACTH , (N: 5 to 25 micgldI) 2.9-\jpia oy

,30.5-LH ,70-FSH ,7n X7 E2 , 77T X7 -|N0OILVOV

, (N: 0.4 to 2 ngiml) 0.2 -Androstenedione ,(N<0.6 ngiml) 1.7=progesterone
,(N: 50 to 300 ngldl) 20=17-OH progesterone

,(N: 4 to 68 mgidl) 4-DHEA-S

.7 X7 11-deoxycortisol

1 -PRA (N: 37.5 to 240 pgiml) 20- jnooiTx

,210 (N < 60 pgiml)-ACTH , (N: 5 to 25 micgldI) 2.9-\jpa oy
,30.5-LH ,70-FSH ,7n X7 E2 ,T"Tn X7 -|INLOILOL

, (N: 0.4 to 2 ngiml) 0.2 - -Androstenedione ,(N<0.6 ng/iml) 1.7=progesterone
,(N: 50 to 300 ngldl) 20=17-OH progesterone
,(N: 4 to 68 mgidl) 4-DHEA-S

.7 X7 11-deoxycortisol

)2 -PRA (N: 37.5 to 240 pgiml) 400- |nooITx

,210 (N < 60 pgiml)-ACTH , (N: 5 to 25 micgldl) 2.9-\jpa oy

,30.5-LH ,70-FSH ,7n X7 E2 ,T"Tn X7 -|INLOIVLOL

, (N: 0.4 to 2 ngiml) 0.2 - Androstenedione ,(N<0.6 ngiml) 1.7=progesterone
,(N: 50 to 300 ngldl) 20=17-OH progesterone

,(N: 4 to 68 mgldi) 400-DHEA-S

.7 X7 11-deoxycortisol

1 -PRA (N: 37.5 to 240 pgiml) 20- jnooiTx

,210 (N < 60 pglml)-ACTH (N: 5 to 25 micgldl) 2.9 ya N0y

,30.5- LH ,(0-FSH ;.7 X7 E2 , T Tn N'? -]INVOIVOL

,(N: 0.4 to 2 ngiml 0.2 - Androstenedione ,(N<O.6 ngiml) 0.1=progesterone
,(N: 50 to 300 ngldl) 20=17-OH progesterone

,(N: 4 to 68 mgldi) 400-DHEA-S

.7 X7 11-deoxycortisol

.1

.2

.3

.4



1 Hyperdeoxycorticosteronism

| ACTH |

17a-Hydroxylase Deficiency

Cholesterol

SCC
170-hydroxylgse

Pregnenolone

3B-hydrosteroid dehydrdgenase

v

Progesterone

21 hydroxylase

v

Deoxycorti-costerone (DOC)
l 11B-hydroxylase

Corticosterone (B)

RENIN ' l

Aldosterone synthase l

| Aldosterone

Mineralocorticoids

Glucocorticoids Androgens
17,20 lyase
17-OH Pregnenolone _— DHEA
l 3B-hydrosteroid dehydrogenase l
17-OH Progesterone ——_— Androstenedione

21 hydroxylase

11-Deoxycortisol

l

I Cortisol (F) I l




17a-Hydroxylase Deficiency

Rare
Increased prevalence among Dutch Mennonites

17a-Hydroxylase is essential for the synthesis of cortisol and
gonadal hormones, and deficiency results in decreased production of
cortisol and sex hormones

46,XY males present with either pseudohermaphroditism or as
phenotypic females

46,XX females present with primary amenorrhea
Come to medical attention in puberty

Biochemical findings include: low plasma adrenal androgens, plasma
17a0-hydroxyprogesterone, aldosterone, and cortisol. The plasma
concentrations of DOC, corticosterone, and 18-
hydroxycorticosterone are increased and PRA is suppressed

Glucocorticoid replacement normalizes the steroid abnormalities
and hypertension
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(N: 5 to 25 18- pia uronip i -PRA (N: 37.5 to 240 pgiml) 10-nvoIT7x
.(N: 4 to 68 mgldl) 50-DHEA-S ,(N < 60 pg/iml) 78-ACTH ,micgl/dI)
Namglycyrrhizic acid 11> D12

;2NN YN THF /THE on' nivw 24 v 91082

(N: 60 to 250 nmol/l) 600 'woIn 71T*0I?

(N: 5 to 25 18- pia uronip i -PRA (N: 37.5 to 240 pgiml) 10-nvoIT7x
,(N: 4 to 68 mgldl) 50-DHEA-S ,(N < 60 pgiml) 28-ACTH ,micgl/dI)
Namglycyrrhizic acid 11> D12

NN THF |/THE on' nivw 24 |Inw qioxa

(N: 60 to 250 nmol/l) 200 'woin 21T*0"I}7

(N: 5 to 18- pia 'aronip ,1n -PRA (N: 37.5 to 240 pg/ml) 710-nvoITIx
,(N < 60 pgiml) 28-ACTH ,25 micgldl)

NN THF /THE on' nivw 24 Ny qioxa

.(N: 4 to 68 mgldl) 50-DHEA-S (N: 60 to 250 nmol/l) 200 'woin 71T*0"1}7

(N: 5 to 18- 2 'aronip in -PRA (N: 37.5 to 240 pg/ml) 710-nvoITIx
.(N: 4 to 68 mgldl) 50-DHEA-S ,(N < 60 pgiml) 28-ACTH ,25 micgldl)
Namglycyrrhizic acid 11> D12

;2NN YN THF /THE on' nivw 24 v 91082

(N: 60 to 250 nmol/l) 200 'woin 7IT'0NIR
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Apparent mineralocorticoid excess

Cholesterol Glucocorticoids Androgens
SCC
170-hydroxylase 17,20 lyase
Pregnenolone _ 17-OH Pregnenolone _ DHEA
1 3B-hydrosteroid dehydrogenase l 3B-hydrosteroid dehydrogenase 1
Progesterone —_— 17-OH Progesterone —_— Androstenedione
1 21 hydroxylase 21 hydroxylase

Deoxycorti-costerone (DOC) 11-Deoxycortisol

* / Sa-tetrahydrocortisol (allo-THF)
Corticosterone (B) Cortisol (F)

1 11B-hydroxylase |

5B-tetrahydrocortisol (THF)

l Aldosterone synthase

11B-hydrosteroid Type 2 [kidneY.,

dehydrogenase
Aldosterone Metabolites

Cortisone (E)

. . e Tetrahydrocortisone (THE
Mineralocorticoids Y ( )




Apparent mineralocorticoid excess

Cholesterol
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1 3B-hydrosteroid dehydrogenase
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1 21 hydroxylase
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Apparent mineralocorticoid excess

Decreased 113-HSD2 activity may be hereditary or secondary to pharmacologic inhibition
[ glycyrrhizic acid]

Congenital forms are rare

Autosomal recessive disorders, and children present with low birth weight, failure to thrive,
hypertension, polyuria and polydipsia, and poor growth

The clinical phenotype of patients with apparent mineralocorticoid excess includes
hypertension, hypokalemia, metabolic alkalosis, low PRA, low PAC, and normal plasma
cortisol levels

The diagnosis is confirmed by demonstrating an abnormal ratio of cortisol to cortisone in a
24-hour urine collection

Treatment includes blockade of the mineralocorticoid receptor with a mineralocorticoid
receptor-antagonist or suppression of endogenous cortisol secretion with dexamethasone

The mineralocorticoid excess state caused by ectopic ACTH secretion, commonly seen in
patients with Cushing's syndrome, is related to the high rates of cortisol production that
overwhelm 11B-HSD2 activity. DOC levels may also be increased in severe ACTH-
ﬂf_pedn_dené Cushing's syndrome and contribute to the hypertension and hypokalemia in

is disorder.
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2 -PRA [ (N: 37.5 to 240 pg/ml) 1000-jnvorT7x

,(N <60 pg/ml) 8-ACTH, (N: 5 to 25 micg/dl) 25712 airronye

.(N: 4 to 68 mg/dl) 25 DHEA- S

.(N: 60 to 250 nmol/l) 600 'woin 2ir'vip ,NaamTHF /THE on' nivw 24 |nw qioxa
,(10-1NVOITIR :nnNn'™? "an 2 ITVNORPTA 7NINI POSIN VIIZNTNA 719'VW INKT? NNTIN NIZ'TA
on' Nwvw 24 nv qioxa .07 72122 nnn- ACTH ,nTm 7122 nnn-apia 2irronie ,qima -PRA
.60 'woIin 2iroiye ,N2anTHF /THE

;1M1 -PRA [(N: 37.5 to 240 pg/ml) 10-jnvuoIT7x

,(N <60 pg/ml) 8-ACTH, (N: 5 to 25 micg/dl) 25-pia 2irronip

LM THFE /THE on' nivw 24 1w qioxa .(N: 4 to 68 mg/dl) 25-DHEA-S

.(N: 60 to 250 nmol/l) 600 'woIn 71IT'oN17?

,(10-1NVOITR .nnn'? "an 2 ITVUNORTA 7NINI POSIN VIZNTNA 719'VW INKT? NNTIN NI TA
N 24 v qioxa .nTmn 72213 nnnn- ACTH ,nTTnn 7123 nnnn-pi 2ironip ,n'w -PRA
.60 'woIn oy ,'pnTHF /THE ont

2 -PRA [(N: 37.5 to 240 pg/ml) 1000-jnvorT7x

,(N <60 pg/ml) 28-ACTH , (N: 5 to 25 micg/dl) 5-pia irronip

600 'woin 2ir'onip ,|'¢nTHF /THE on' nivw 24 nw qioxa .(N: 4 to 68 mg/dl) 25-DHEA-S
.(N: 60 to 250 nmol/l)

,(10-1NVOITIR .nnn'? "an 2 ITVNORTA 7NINI POSIN VIIZNTNA 719'VW INKT? NNTIN NI TA
N7 7222 nnn- ACTH ,nTm 7122 nnn-apia 2ironie ,qima -PRA

.60 'woIn ronie ,N2amTHF /THE on' niyw 24 |nw qioxa

1M1 -PRA [(N: 37.5 to 240 pg/ml) 10-jnvuoITx

,(N <60 pg/ml) 58-ACTH, (N: 5 to 25 micg/dl) 35-7j712 oy

.(N: 4 to 68 mg/dl) 50-DHEA-S

.(N: 60 to 250 nmol/l) 600 'woin 2ir'oNip JiMTHF /THE on' niyw 24 |Inw qioxa
,10-1NVOIT?R .2 "an 2 |ITuNoPTA 97NINI 091N VIIRPINTNA 719'0W TNXRT7 NINTIN NPT
.39- ACTH ,12-apia irronip ,qima -PRA

.600 'woIn 710N ,MATHF /THE on' nivw 24 v gioxa
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