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[ Abstract] Objective To compare the diagnostic value of adrenocorticotropic hormone (ACTH) stimulation
test (AST) with different doses of ACTH combined with midnight administration of 1 mg dexamethasone for the
determination of the subtypes of primary hyperaldosteronism (PA). Methods This is a prospective observational study.
Patients diagnosed with PA in the Department of Endocrinology, the First Medical Center of of Chinese PLA General
Hospital from January 1, 2020 to September 30, 2022 underwent AST with different doses of ACTH. All patients received
1 mg dexamethasone at midnight for inhibition. Then, the patients were randomly assigned to 25-unit and 50-unit ACTH
treatment groups by a ratio of 1:2. Subtype classification and diagnosis of aldosterone-producing adenoma (APA) and
idiopathic hyperaldosteronism (IHA) was made on the basis of adrenal venous blood samples and/or postoperative
pathology and clinical follow-up findings. Receiver operating characteristics (ROC) curves were plotted to examine the
diagnostic efficacy and the difference of AST by varying doses of ACTH in distinguishing APA and IHA. Results A total
of 82 patients, including 49 patients with APA (59.8%) and 33 patients with IHA (40.2%), were enrolled. There were 29
patients in the 25-unit ACTH group (35.4%) and 53 patients in the 50-unit ACTH group (64.6%). There were no
significant differences in age, sex, blood pressure, minimum serum potassium, and biochemical parameters between the

25-unit and 50-unit groups. After ACTH stimulation, plasma aldosterone concentration (PAC), cortisol (F), and PAC/F at
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different points of time showed no statistical difference between the two groups (P>0.05). The area under the curve (AUC)
of PAC in the 25-unit group was higher than that of PAC/F. The AUC of PAC reached the maximum at 90 minutes
(0.948, 95% confidence interval [CI]: 0870-1.000) and the optimal cutoff was 38.0 ng/dL, which had a sensitivity of 92.9%
and a specificity of 86.7% for differentiating APA and IHA. Similar to the 25-unit group, the maximum AUC of PAC in
the 50-unit group was greater than that of PAC/F. The AUC of PAC reached the maximum 90 minutes (0.930, 95% CI:
0.840-0.994) and the optimal cutoff was 39.6 ng/dL, which had a sensitivity of 91.2% and a specificity of 83.3%. The AUC
of PAC at different points of time in the 25-unit ACTH group (0.862-0.948) was greater than that of 50-unit ACTH group
(0.823-0.930), but the difference was not statistical significance. Conclusion AST with 25-unit or 50-unit ACTH
combined with small-dose dexamethasone can be used in PA subtype determination, ie, differentiation between APA and
IHA. The optimal PAC cut-off values for 25-unit or 50-unit ACTH are similar, being 38.0 ng/dL and 39.6 ng/dL,
respectively, and both cutoff values show higher sensitivity and specificity at 90 min. The AST with 25-unit ACTH has the

smaller dose and the better safety. Therefore, it is recommended for the diagnosis of PA subtypes.
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Table 1 The differences in clinical biochemical indices between patients with APA and IHA

Index APA group (n=49) THA group (n=33) P

Male/case (%) 21 (42.9) 22 (66.7) 0.059
Agelyr. 47.71£10.09 55.33£11.71 0.003
BMI/(kg/m?) 25.48+3.29 26.01+4.28 0.526
SBP/mmHg 164.3+17.3 158.5+16.0 0.130
DBP/mmHg 103.1+14.4 99.8+13.5 0.299
Potassium/(mmol/L) 2.71+0.51 3.29+0.47 <0.001
Upright renin’/(uIU/mL) 1.84+2.69 4.75%5.66 <0.001
Upright aldosterone®/(ng/dL) 40.48+21.39 26.07+10.92 <0.001
Aldosterone after CCT/(ng/dL) 34.96+17.63 18.64+7.22 <0.001
Aldosterone after SIT/(ng/dL) 27.30+18.00 14.23+5.35 <0.001
CT Unilateral/case (%) 36 (73.4) 11 (33.3) <0.001
CT Bilateral/case (%) 13 (26.6) 22 (66.7) <0.001
Aldosterone after 1 mg dexamethasone/(ng/dL) 17.13£8.60 13.01+6.56 0.016

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolicblood pressure; ARR: aldosterone/renin ratio; SIT: saline infusion test; CCT: captopril
challenge test. * Reference range: 4.4-46.1 uIU/mL; ® reference range: 3.0-35.3 ng/dL. 1 mmHg=0.133 kPa.
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Table 2 The differences in clinical biochemical indices between groups receiving 25 units ACTH and 50 units ACTH

Index ACTH 25 units group (n=29) ACTH 50 units group (n=53) P

Agelyr. 51.3+11.2 50.5+11.6 0.771
BMI/(kg/m’) 25.62+3.81 25.84+3.63 0.843
Male/case (%) 13 (44.8) 30 (56.6) 0.307
SBP/mmHg 162.8+19.1 161.8+16.1 0.812
DBP/mmHg 104.9£15.9 100.3£12.9 0.159
Ptassium/(mmol/L) 3.05+0.71 3.01+0.56 0.726
Upright renin’/(uIU/mL) 3.34+4.02 2.86%+4.53 0.627
Upright aldosterone’/(ng/dL) 32.72+17.64 35.82420.16 0.488
Aldosterone after CCT/(ng/dL) 27.34+18.81 28.5+14.92 0.751
Aldosterone after SIT/(ng/dL) 21.16+18.52 21.24+12.53 0.985
CT Unilateral/case (%) 15 (51.7) 32 (60.4) 0.455
CT Bilateral/case (%) 14 (48.3) 21 (39.6) 0.449
Aldosterone after 1 mg dexamethasone/(ng/dL) 15.1049.41 15.714£7.32 0.678

The abbreviations are explained in the note to Table 1.
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Fig 1 Comparison of cortisol (F), plasma aldosterone concentration (PAC), and PAC/F betwteen groups receiving 25 or 50 units of ACTH

* P<0.05, " P<0.01, vs. baseline of the same group.
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Fig 2 ROC curves of plasma aldosterone concentration (PAC) and PAC/cortisol (PAC/F) after stimulation by 25 or 50 units of ACTH

A: ROC curves of PAC for 50 units; B: ROC curves of PAC for 25 units; C: ROC curves of PAC/F for 50 units; D: ROC curves of PAC/F for 25 units.
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Table 3 Comparison of the AUC and diagnoistic performance of PAC at different points of time after stimulation with 25 or 50 units of ACTH

Index Dose AUC (95% CI) Cutoff/(ng/dL) Sensitivity/% Specificity/% YD index P

PACmax 25 units 0.914 (0.813, 1.000) 51 78.6 93.3 0.719 0.501
50 units 0.885 (0.760, 0.968) 45.25 88.2 77.8 0.66

PAC at 30 min 25 units 0.862 (0.724, 1.000) 40.05 85.7 80.0 0.657 0.444
50 units 0.823 (0.660, 0.916) 40.95 79.4 72.2 0.516

PAC at 60 min 25 units 0.910 (0.799, 1.000) 40.6 85.7 86.7 0.724 0.587
50 units 0.895 (0.765, 0.970) 37.95 94.1 66.7 0.608

PAC at 90 min 25 units 0.948 (0.870, 1.000) 38 92.9 86.7 0.796 0.517
50 units 0.930 (0.824, 0.995) 39.05 91.2 83.3 0.833

PAC at 120 min 25 units 0.941 (0.862, 1.000) 28.95 929 80.0 0.657 0.672
50 units 0.924 (0.840, 0.994) 36.55 91.2 83.3 0.745

AUC: area under the curve; CI: confidence interval; YD index: Youden index; PAC: plasma aldosterone concentration.
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RS WL P A B R B B e, B ARV R 4 77.90 ng/dL,
I8 15 T A FE 5054037 2190 mindie Y] £539.05 ng/dL, 115
FIRE25 50 ACTHIAFIIFFE . th T V) s (55K
1o, HABURME AN 76.8% (AR BIF T U 91.2% ), FESEE
187 2% (AHFFE R 2 83.3% ) o 1 2k LL A4 A )
ACTH A J5 A [7) ][] o5 [ 12 T 12 B, 25 2R 7R R
A HIFE90 min ki 7s H AU 112 WIR R, T8 1 i U] A5 (B AR
o1, I FLAUS: & PR . VR T AL, 2506 T
EATEAPAREZ B E P fr . BEMIPA BAE 2554
ACTHHI 590 min PAC{HAK T°38.0 ng/dL ] B HEBR7E

AVSZAb, A5 A AT RE M AUMPA . *4PAC 90 min
KT°38.0 ng/dLE A RESEAPA, CTR A MANS, A ik
FEAVS; CTRIMAY, Wi AL EEAVSIRS T AR &
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ABIFFE [F] I LEBCHIE S 25 5L A 50 5 ACTH RS
PAC/FIIZWIH . 25 R3RW], 5PAC(90 minf [ i
Y] 1439.05 ng/dL, HUENE1.8%, 15 5+ 1£84.8% ) ML,
PAC/FXTYE I APAFITHARE S P FH s . SO AR, (1
T 25BN R S50 50, 45 S PAC/FINAUCHIILFPACIH
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50504y Hi]# J5 PACmax 2 PACmax/FF K .7~ B K1Y
AUC, 55 5 EEEMIE—8", 25514190 min PAC/F
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Zi b, AWFSRARR T 0 ZE R A A AR [ 5
ACTHXAT I X PAST BU 2 Wi . BF9E 45 3 B
1 mgh FEKIAR 5 25 50 Y ACTH Y A 150 v] A/ Ry e £
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FFAE T S A0 A HH APA, AT RE G 3 R B A TA VS,

* * *
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