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[ Abstract] Objective To summarize the etiology of primary adrenal insufficiency (PAI) and
analyze its clinical features. Methods A retrospective analysis was performed in the Department of
Endocrinology, Peking Union Medical College Hospital from October 1981 to June 2019. Patients with PAI
as the first symptom were enrolled. The etiology of PAI was analyzed and the clinical characteristics was also
summarized. Results A total of 131 patients with PAI were enrolled, including 87 males and 44 females
(57 adolescents, and 74 adults). The age ranged from O to 73 years. The primary cause of PAI in adolescents
was genetic defects (52.6%, 30/57), in which congenital adrenal dysplasia caused by DAX1 gene deficiency
accounted for 50.0% (15/30), followed by autoimmunity (22.8%, 13/57). The primary cause of adult PAI was
infection (58.1%, 43/74), of which tuberculosis accounted for the majority (93.0%, 40/43), and autoimmune
adrenalitis accounted for 19.0% (14/74). Compared with the tuberculosis group, female patients were more

common, and the onset age was younger, the plasma cortisol, serum sodium, fasting blood glucose, creatinine
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and aldosterone were lower (all P<0.05), and serum potassium and renin levels were higher in the

autoimmune adrenalitis group (both P<0.05). Conclusions

In the current study, the proportion of PAI

caused by infection in the adult group was higher than that in the adolescent group. The most common cause

of adult PAI was tuberculosis infection. The most common cause of childhood PAI was genetic defects.

Autoimmune damage to the adrenal glands may be more severe than tuberculosis infection.
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24 iR 56 WA 2 W, A0 IR0 S i Bz BT e 0 A <
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2. I PRI < AR A A o S A s F8 5 4
J T DA GEFGAE I <18 %) LA 4 GR Ji 4F
=182/ ) o /AR S AR i DLIE IR S = S
WXt (¥ 40.8%) , B # WK AE A 6B R DL E
(100% ) 5 I8 AF- 20 33 A= 95 J 5 UL e R RN AR AIE 43
R = J1(68.2%) FIta = UTH (86.4%) . WAL LLHL
SRR U S A R = ) N2 T
Sk SRR ) L 380 8 T AR (34 P<0.05) , 8
ZULE O T D 4E4 (P=0.017) , 74148 1ML )&
KA 22 e 2 L (P=0.835) (K 1),

R/ DARFNBAR It A £ I AR A5 LA

HFIE nota s WPtz P
@Zﬁ(tﬁ%ﬁ 3(0,11)  43(36,50) -26.556  0.001
ZH#1(%) ] 24(42.1)  53(71.6) 11.578  0.001
[ B1(%) ] 18(31.6)  42(56.8) 8.223  0.004
THE [151(%) ] 8(14.0)  32(43.2) 12,950  <0.001
k[ 41(%) ] 1(1.8)  26(35.1) 21.927  <0.001
AL (%) ] 20(35.1)  30(40.5) 0.406  0.524
M -[ 451l (%) ] 24(42.1)  20(27.0) 3282 0.070
BEIE[BI(%)]  57(100.0) 65(87.8) 5.644  0.017
AR [ (%) | 7(12.3)  10(13.5) 0.043  0.835

3. HEBIAS AT 4 S ¢ RS 2H S A e B I R
T 0o 24 h BRI 25 B2 B2 (24 h UFC) 4351 7 195.4

(112.8,292.6) nmol/L F1 13.7(8.5,25.7) pg/24 h;
T /AR 2H S A R IR R 24 h UFC 230900
189.3(61.6,231.8)nmol/L#121.9(12.2,41.6) pg/24 h,
AFEZH ACTH 4 165.2(126.9,216.7) pmol/L, 5 /L4
20 ACTH Ky 227.5 (177.8, 245.1) pmol /L., It 4,
ACTH #81 f5% 55 A I (5275 pmol/L) 5.2 (1) L4
/AR (30 ], 52.6%) WA i 2 T WA 20 (18 ]
24.3%) (P=0.001) ; AL4F2H ACTH (L5 | /R 2 A . 1L
VA SR K= S S | o i o = i o
(¥ P<0.05) , IfiL Kz Jo e 25 R p I JULE | 7 ]
K T DA (X P<0.05) . B4R 24 h
UFC | I8 I8 | i 55 A AR IR (TSH) K F- 22
S TG L (¥ P>0.05) (K 2),

4. ST PRRA B - AR A 50 £ S A
B P A R (35.1%) , Horb W T B2 A% e I
e R b o 4 K 280 (91.3%) , Hovk g 56 IR Bk
(24.4%) , B F 5P 20.6%, BN 11.5%.
I AR s o B i A 4R ) BB R R A 6 B
(4.6%) , HoAth 22 G55 A 148 2% 1 445 4 41 29
ML7% R GBI 5 B LA 461(3.1%) , G Rb
A RS 11(0.7%) (3R 3) o

R AN [RI A 20 X 40, BGAT3E 38 A A i 25 A
R | 5 L dR i (58.1%,43/74) , Hirp 45 % e
TE YR R 5 K 2 %0(93.0%,40/43) , H B e
PEV FRRAR S 19.0%(14/74) , MRS 20 |

R2 131 B A AR AR A AR

i H TP (n=57) AR (n=74) REDG VAL PAH

B2 IR .00 nmol/L, M(Q,,05) ] 189.3(61.6,231.8) 195.4(112.8,292.6) 17.766 <0.001
ACTH *[ pmol/L, M(Q,,Q,) ] 227.5(177.8,245.1) 165.2(126.9,216.7) 24.729 <0.001

ACTH=275 pmol/L[7(%) ] 30(52.6) 18(24.3) 11.114 0.001
24 h UFC"[ wg/24 h,M(Q,,0,) ] 21.9(12.2,41.6) 13.7(8.5,25.7) 1.431 0.289

24 h UFC<0.5 pg/24 h[ f](%) ] 4(23.5) 6(17.1) 0.030 0.863
144 (mmol/L, & + s) 127.249.1 127.6+8.0 0.320 0.906
1154 (mmol/L, & + 5) 96.3+6.6 95.2+7.9 1.738 0.705
AR (mmol/L, % + 5) 5.37+0.78 4.98+0.69 1.743 0.097
23 B A% (mmol/L, % + s) 4.7620.69 4.91+0.53 2.332 0.020
1155 (mmol/L, & + s) 2.45+0.10 2.37+0.11 5.161 <0.001
UL (umol/L, % + s) 6120 75220 22.045 <0.001
PREA (mmol/L,x £ 5) 9.9+6.8 6.0£2.5 7.009 <0.001
% [ (pmol/L, % + s) 264.1+63.9 295.4+60.9 26.459 <0.001
M2 B G (g L -h g+ ) 9.12+4.59 5.97+4.12 5.094 <0.001
A EKE T (ng/L,% +5) 559.3+280.9 403.0+248.9 35.367 <0.001
TSH(mU/L, % + 5) 5.542.1 54228 0.537 0.601

H ACTH AR B L RR B B3R 524 h UFC 2y 24 h Rl B3 5% SO s TSH At IR AR 5 24 h UFC AR AT II(E Y 0.5 pg/24 hyo & ALK

2715, IRARLEAGIN 56 191 ;75 AR AN 13 481, S AR ZHAS I 29 4]
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I Al 4 (n=131) TFAAEL (n=57) AL (n=74) XMH P1H
Y[ 1(%) ] 46(35.1) 3(5.3) 43(58.1) 427795  <0.001
5% () 42 2 40
L M 2 (1)) 1 1 0
g (1) 3 0 3
A szt [ 1(%) ] 27(20.6) 13(22.8) 14(19.0) 0.297 0.585
APS1(f) 6 4 2
APS2(f4]) 9 3 6
PRS2 (f51)) 12 6 6
FERBREE (%) ] 32(24.4) 30(52.6) 2(2.7) 43481  <0.001
DAX1({5]) 16 15 1
ABCD1(f) 7 6 1
AAAS(f5]) 5 5 0
StAR (1)) 4 4 0
B FAREEAL (%) ] 10.7) 0(0) 1(1.3) - 1.000
AR ZELH](%) ] 6(4.6) 0(0) 6(8.1) 3.166 0.075
BUBERRPUR LR GAE B AR it (f51)) 4 0 4
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oAt = Gep5em 22 FARLB (%) ] 4(3.1) 0(0) 4(5.4) 1.614 0.204
POEMS ZEA1E (4]) 1 0 1
ST AR () 1 0 1
FERIBPEIAT 4 (1) 1 0 1
TRA PSS SR A 205 (1) 1 0 1
BB 451 (%) ] 15(11.5) 11(19.3) 4(5.4) 6.129 0.013
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275 pmol / L. # 30 4] (71.4%) , H: ACTH & 165.2
(123.0,245.1) pmol/L, M8 | M4 .25 8 1B 7K 43
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(5.11+0.88)mmol/L; & I J CT BHE AL (3K L H
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275 pmol / Lt 5] & 44.4%, <275 pmol / Lt 5] Ky
55.6%,3: ACTH 4 176.4(87.1,213.8) pmol/L, F-3J1fil.
BN 23 KT 53500k (4.89£0.98 ) mmol /L.,
(131.7+8.1)mmol/L . (4.79+0.64)mmol/L; ¥ [l CT
FHPE R (KGR AL B 4) 2R 11.1% (1), 4k
FEBT BV Y 2 A AT B9 ] & (3249 ) mg/d.
SEAML, B SRl LR 2
(Bl 1:2.4 f11:0.7) , EAHFREE /N (37.0+
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SR U E RSN (5 SRS AR (1) 5B — ) A B S 2 IRIR LS AR
XU L BREF A4, R AT (1)

10.6) % [ (47.4+12.6) %/ , P<0.001 ] , iE BR A K i
(48.1% Lt 21.4%) FIAK 1L & E 1] B 5 (29.6% Lt
7.1%) , FRZ B30 FAR (3 P<0.05) 5 H B
RELH FBE I SR L AN I S 2 I L it UL
T 31 R 2K S BEAIG (15 P<0.05) , 4T | i R EA .
BRI A Bk R 1T TSH K Fi R AR 4R
FEYIBELAR (A-TPO) B Eb 81 5 25 (35 P<0.05) 5
TR = IR O TUE L] | i sS S AE 4B
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FEIREIN S, [ B e R 5 R 30l A w 7E
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TR IBET . AN T RGPSt 23 R K H
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PELLBEARIE 151, 3 A SRR i #4514 R
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Fa B LR A S RREE S LRI R A S A R I AR S R
TiH B R (n=42) H B g% (n=27) RIEDG VA PH

PN (B, B 4) 26/17 8/19 6.313 0.012
AR (5 2 5) 47.4+12.6 37.0+10.6 18.626 <0.001
JRRELAE, M(Q,,0Q5) ] 1.7(0.9,3.0) 2(1.0,5.7) 0.909 0.504
Zh[H1(%) ] 30(71.4) 20(74.1) 0.058 0.810
e[ 51 (% ) ] 9(21.4) 13(48.1) 5.403 0.020
BRIE (%) ] 40(95.2) 27(100.0) - 0.517
i [1(%) ] 3(7.1) 8(29.6) 4.637 0.031
Wi i (mmHg, % + 5) 10811 102+18 13.193 <0.001
&Pk (mmHg, % + ) 72+10 68+12 9.538 <0.001
BB ool nmol/L, M(Q,,0,) ] 149.6(87.5,233.5) 21.3(5.5,31.5) 19.269 <0.001
ACTH® [ pmol/L,M((,,0,)] 165.2(123.0,245.1) 176.4(87.1,213.8) 1.604 0.109

ACTH =275 pmol/L[ #1(%) | 12(28.6) 12(44.4) 1.825 0.177
24 h UFC " [ wg/24h,M(Q,,05) ] 14.5(10.6,27.2) 36(0.9,65.8) 1.044 0.617

24 h UFC<0.5 pg/24 h[ (%) ] 4(15.3) 4 (44.4) 1.766 0.184
A (mmol/L, % + s) 4.60+0.51 4.89+0.98 2.302 0.024
IR (mmol/L, % + 5) 134.3+6.8 131.7+8.1 13.407 <0.001
15 (mmol/L, % + s) 100.5+6.5 99.2+3.7 4.331 <0.001
23 A% (mmol/L, % + 5) 5.1120.88 4.79+0.64 2.688 0.008
185 (mmol/L, % + 5) 2.34+0.11 2.39+0.26 1.060 0.295
15 (mmol/L, % + 5) 1.34+0.22 1.58+0.34 2.429 0.025
I LT (umol/L, & + s) 72+14 70+18 4.125 <0.001
1 AR (pmol/L, % + 5) 310.0+71.4 288.2+66.1 15.728 <0.001
N B 22 (g L h !k  s) 5.20+3.66 7.60+4.57 3.043 0.003
MEEHKED (ng/L,x+5) 321.0+244.0 434.6+232.1 21.731 <0.001
TSH(mU/L,% + 5) 49+2.8 8.7+4.0 7.817 <0.001
A-TPO BAYE HLBI 51 (%) ] 1(2.4) 15(55.6) 26.090 <0.001
B R CTAIGR S a4k 51 (%) ] 40(95.2) 3(11.1) 49.533 <0.001
AEFFB Be A T A T i (mg/d L = 5) 30+7 3249 0.461 0.796

HACTH WA IR 2R 524 h UFC M 24 h PRI B2 BN ; TSH O IR IR 2K 5 A-TPO g bt ORI L W T4 . 24 h UFC i
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