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Diagnosis of Primary Aldosteronism and Usefulness of Aldosterone/
Renin Ratio in Secondary Hypertension

Hye Sook Kim, Won Hyun Kwon, Ki Choon Moon, In Won Lee
Department of Nuclear Medicine Seoul National University Bundang Hospital

Purpose: To study of difference among primary aldosteronism patients and normal groups and essential
hypertension patients and to confirm aldosterone/plasma renin activity ratio increase in secondary hyper-
tension group which was diagnosed as primary aldosteronism. Materials and method: 1. Period: from
April 2006 to March 2008. 2.Targets: 901 patients who visited seoul national university bundang hospital.
3. Groups: we divided by three groups. (normal group (n=147), essential hypertension (n=709), primary
aldosteronism (#=45)) 4. Then calculated aldosterone/plasma renin activity ratio. 5. We used ROC curve
to measure sensitivity and specificity. Results: 1. normal groups aldosterone/plasma renin activity ratio:
52.8452.46 essential hypertension patients aldosterone/plasma renin activity ratio: 171.04+291.56
primary aldosteronism patients aldosterone/plasma renin activity ratio: 2325+2200. 2. Aldosterone/
renin ratio was significant in comparing each groups (p<0.001). 3. The sensitivity was 91.1% and the
specificity was 92.4% when cut off of aldosterone/renin ratio was 485. Conclusion: It was confirmed that
aldosterone/plasma renin activity ratio in primary aldosteronism was higher than normal group. According
to this result, we can tell that aldosterone/ plasma renin activity ratio is very useful in diagnosis of
primary aldosteronism. (Korean J Nucl Med Technol 2008;12(3):241-246)
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709:!:], A= AHEZO0E Zoh vke o2 A 1) 3
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3) &t aldosterone/ renin H|&2
QJefol] skl AEE A< %k = A SR )
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3. ZAjuk

® & |l EMM=(Plasma Renin Activity)
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[Renin—Angiotensin—aldosterone System]

Angiotensinogen

T SAPAMEZ A=

Renin =4I

[¢— Inhibitor A
(PMSF: Phenyl methyi
sulfonyl fluoride)

negative feedback Angiotensin |

Converting
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<879] incubation (F4HM)>
® pHEAN(HA) 20 pLE BE AJFTo] Yirh
@ AA(EA) 200 pLE Z17Fe] AF o] 2714 W=
® Inhibitor A & 10 pLE TE AJgTo] Y=t}
@ 184 2714 B33 TS 14 27122 Leo]
2 37C g2px0, D%—‘E: 124 4Cof| Yar 1471
& BRSAIZITh

<RIA>
® ZETAE AlTof pHEA N 20 pL, ZFFARTY
o} 100 pLE W2 F, 7+ 59| angiotensin [ -frji(O,
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vial+Inhibitor sol. 1 vial+Dilution buffer 100 pL 1 vial)

100 pLE ZH7+o] Algatol H7iskal & E9tgich
@ angiotensin T8} bead 171 ®E A|@ 7o W11 Eg}

i},

® AL A shakingd} ™A 347} incubation A|ZIT}.

® == 53] A= AlHgich

Al AS7101A 12 5 ASTITh

@ A} ALk A 37°C%k°ﬂ’\1 4TS wiA Allel] Eok

Aldosterone (TFB KIT)

1) S™32| —(RIA : Radioimmunoassay)

2) Mgty

(D aldosterone A7} coated tubeol] FEZF-89H(0, 25, 50,
100, 250, 800, 1600 pg/mL), AA)| 100 pL¥ B3t}

2 aldosterone-125-1 500 pL& H7FAI 71Tk

@ A-&o)|4] shakingd}HA] 3 hrs incubation A]71Th

@ FAA Ao AHFITH3E] o).

© Aupdd AS7IA 15 B2t ASgl

4. S
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AT,

p<0.055 FAFoR Fo5t Aoz 3Lt
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la A4 7 AU WRLEEUAS Anue

Table 1, HAFO| LIO|(age)of M2 HEHEM
F p-value

aldosterone 1.63 0.13
renin 0.95 0.46
aldosterone/ renin H|& 0.81 0.57

fETtoe LEA8E/2Y
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\
Fig. 1. 2t &7t aldosterone H|1l.
r N
4.00
3.00

‘l Primary aldosteronism O normal group B essential hypertension I

.

Fig. 2. 2t J&7} renin H|1l.

obw g E/dd ¥]-&o] 9. 100h~200] : 36.5+19.2, 300 :
34.8427.2, 400f] : 57.6457.5, 50| : 44.4+31.1, 60T]] : 47.8428.3,
70t : 41.0429.59] A}E Rk EFF G4 Lho)(age)
of W WS G AL UEAEE : p=013, #H : p=046,
e /AN vl : p= 0572 FORt Hol7h §he
oF 4= 919ItK(Table 1).

= T

1-b. 7} 218 b v oA
Quby olu AHEZ B2 A
22930, ¥ 0.24+029, U= iEﬂi/EﬂLl |82 232542200
o|aL, FdTe] - YLEAHES 87.40+52.81, Hd>
3.1645.35, © E/\Eﬂi/ﬂﬂﬂ 1|2 52.8452.460] 9171, EEHH
T Y] e GEAEHES 1323948359, Ed

Teble 2, 2t 257t A+ HEHA Hlw

group aldosterone (pg/mL) renin (ng/mL/hr) aldosterone/renin H|Z
primary aldosteronism (7=45) 342.48+229.30 0.24+0.29 2325.74+2200.88
normal group (n=147) 87.40+52.81 3.16+5.35 52.88+52.46
essential hypertension (7=709) 132.39+83.59 2.71+3.37 171.04+291.56
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e ) Table 4, Post—Hoc Test (Multiple comparisons)
/ 1
Sojats
mEapa /oTE
3000.00 SHES groupl group2 (Pvalue)
. . MNormal group 0.001
2500.00 / primary aldosteronism ‘<: essential hypertension 0,001
2000.00 aldosterone primary aldosteronism 0.001
/ (py/me)y Normal roup essential hypertension 0.001
o
=]1500.00 Idost 0.001
T y primary aldosteranism
I / essertial hypertension < Mormal aroue 0001
1000.00 Nommal 0,001
. ormal group d
TN / primary aldosteronism ‘—_—: essential hypertension 0.001
renin primary aldosteronism 0.001
0.00 (ng/mé/nry | Mormal aroup essential hypertension 0,540
" primary aldosteronism 0.0m
essential hypertension < Mormal aroue 0,540
W Primary aldosteronism Onormal grou Wessential hypertension i < Mormal group 0,001
| . elie ] b I primary aldosteronism essential hypertension 0.001
. . Idosterone/ Idosteronism 0,001
= o al primary al
Fig. 3. 2t &7t aldosterone/ renin H|E H|ul. renin bl | Normal group essential hypertension 0.055
. primary aldosteronism 0.001
essential hypertensian < Mormal group 0.055

2.71£3.37, YL AEE/HH9] HlE&2 171.04+291.56 02 ¢

1y G AEHES] A9 glde] HaArE yHA] & I1E

Hr} 100 A= o] A SHEHS ¢

/A0 vl oM A, 2efjd 18 AR A
[}

Table 5. Y=AHZE HY Zut JM9| ziH

Coordinates of the Curve

Positive if
oo g = 106 o} A o]o] bl Graater Than
EH“I——‘E :A] ‘6‘7]'301 mro= =2 T MME}(Ta € 2)- Test Result Variablals) or Equal To* | Sensitivity | 1 - Specificity
aldosterone 39,0000 1,000 1,000
11,0000 1,000 , 996
1-c. Z} group=(FT7hofl diste] aldosterone, renin, L1, auu 333 48
aldosterone/renin H|- &4 F-2]A4dS dofE 1z ANOVA :gggggg ggg i;g
B4 AT 23 p<0001R 217 frolat Aol Ua s v 2o | o3 2
1R, 5000 911 429
TKTable 3). 126,5000 a1 420
- N 17,5000 Rt 414
o group7]g] AR F-2J3t Z}o]7} Q=R AR A 126, 5000 857 408
. . N 129,5000 867 404
(post-HOC)L. 2 t}5-H] W (multiple comparisons)E ¢ A3} 130,5000 867 400
aldosterone, aldosterone/renin H]& F<EHol| A ] & g;gggg ggg ggg
EaHEE BRI GATE, ReA T BAET s | g
134, 5000 867 387
ol $-oI3F 2ol(p<0.001)7F 9SS HATHTable 4). anamus | mmm| W £l
. 136, 5000 867 .3
+ aldosterone 137,500 867 359
- - 138, 5000 -
2a. 2 AL Yol 2 Aol 2 Hohhe, & S
5 867
Wo] Q= AR ol 9l AR T TR 4 oAl U .
RS Bol7} vigiEe} Solmolck it
7= (sensitivity) = o] H AALS 39S w) o] AHAAPF & 14,5000
- 145, 5000 822
ol AL Q=AM 5 2 %E AT oL & = J=AE 45,5000 622
- - - = 1475000 B2z
1?_:‘1‘-0“2_1‘: 31:}] L) 00] 9&11’11_:_‘ A}‘%}% tgo] 9»}\]—4'—]-1 LE"O]"E‘ 148, 5000 e
o o = e =) o 149,5000 822
H] &5 o] Solk(specificity)= o1 AARE 3H3S ) 1505000 800
o HAPE o] Qi AR FolA B %S Ak gk o s |
T AEAE Dol A S, AL AR FAdoletaL 153,500 800
154, 5000 .ao0
Table 3. aldosterone, renin, aldosterone/renin H|g 2MEAM
Teehs v gS ek
roupZt H|1 F -value - - _
groupZt Bl r Ay orrm|EZo R KlekE ol wEe Tkl
aldosterone 106.11 0.001
. Z| = 27 RAHO AHE=d] o)l A
renin 12.26 0.001 Uz &= 257 AYg Addskedl QoA aldosterone/
aldosterone/ renin ratio 291.96 0.001 renin B]&9] cut offx|of we} WLl Eo|xr} ojEH
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Table 6, YZAHIZ/2|H Hlg 2N Zu ZMo| ztE A0|A Xz2| L9k
Coordinates of the Curve primary aldosteronism %i#(éi%‘)
Positive if —
Greater Than Positive (+) 45
Test Result Variablais) or Equal To® | Sensitivity | 1 - Specificity Negative ) 856
4125000 AN 97 ROC =24
416, 2500 = 093 1.0 N
418,750 11 092 ' o~ sdd A2
425,0000 A1 091 I rae'ﬂ‘l’nste’o”e
432,5000 LA 059 0.8 jﬁ' aldotorenin
442,500 11 083 y — g
451, 6500 LA 057 H;r
456,500 A 086 w 967
463, 0000 = 083 Ao I
466, 3500 = 082 oJ 0.4
468, 3500 ’
HAEZ ot 0.2
¢ aldosterone/
renin |2 0.0 ’ . . : ,
533 00 0.0 0.2 0.4 _ 0.6 0.8 110)
h38,3500 . . 1=EBlE
542.5000 867 am Fig. 4. ROC (Receiver Operating Charicteristic) curve.
hRE, 5000 867 4w
b7, 6000 (867 067
BEY, 6000 867 R A o/ = o]
537, 5000 BT i = 66%Z LE{cK(Table 5, 6, 7).
07,5000 867 063 2-b. A1FE== curve off& F o] HAof upe} A=
G5, 0000 867 0BT
£31,2500 867 059 o, 19]] 7}7F-H AE =7 =2 Aol 0.5 FEo|H random
G32,9000 867 053 _
£34, 1500 867 057 Hope vk g 4= Qloh
637.5000 ,aad 055 -
£55, 0000 82 054 Fatodzl ROC FAlolf) H2le A= aldosterone/
75,0000 822 053 h HS- odddo oo o _
A2 =100 a0 e renin H]& % &0] 0.97, aldosterone % 0] 0.86.2 = aldoste
B&7,5000 22 050 rone/renin H]-&-°] aldosterone W= 2 HA}F 3192 o Hct
WSR2 NZhEsl BolEsl Y B8 cut of 1S NMA SPEAEIEES ATHskaE] QlojA] & 1 S<steha
512 ROC (Receiver Operating Charicteristic) Curves = 4 QUcKFg. 4)(Table 7).
1A A E kT
240 A = 1 -
ROC ZAL AAVBE £=2]9] cut off valueS ojt]of Tk Tz al A=
of whet RIFHE=e} Soltkof ofaf 1A= curveo|th &
3 By o] A5 WA=l ok s sk I L 28 33k ¢S 22 4 Sl 2
AOoRN MAE7E 2555 1- Bo|wrt HE45(5 x5 o2 Hglof o3t ojad YR A = 4= =T,
0ol he GolA] S yahE 224E) 2L mdolst T olApmUde AAWIE Au w297} AHs
= Sl Qo EY A} FolA vl &3] AR
ROCZAS] HEAT] A7} YUHAEAHEZS T A0 WIHT grk, Yuby AsAH25(Primary aldo-
o7 Yehd 4= Ql= 7]E A7} aldosterone/renin Bl &0 A= steronism)& FLA 23t I W N|ZEL tlEo] YHH]|
cut off | 485 W] WIZ = 91.1%, Eol%= R2.4%= e 25t o3t 2%} 118 ee] FQ YolzFlo g2 H=2 o A
11, aldosteroneol| A= cut off %] 141 uff W= 86%, 5ol HEX|7} S7Fo 24 d& Aol o3t 4= S71= <
Table 7. Mo}z S (Area under the Curve)
ZA-dn Hay FH(AUC) 7|&X|(Cut off) (%) E0|=(%)
aldosterone 0.866 141 86.0 66.0
renin 0.081 - -
aldosterone/renin H|& 0.974 485 91.1 92.4
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Ml AwEAHE : 87.40+52.81, #d : 3.16+5.35, L AE|E/
gd Hl& : 52.88+5246 % S w10, Ee A LE YA
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