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Analysis of related factors of hypertension complicated with unexplained hypokalemia
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(Department of Hypertension, Ruijin Hospital North, Shanghai Jiaotong University School of Medicine, Shanghai 201821, China)

Abstract: Objective To analyze the influencing factors of hypertension with unexplained hypokalemia, and explore
the possible secondary causes of hypertension. Methods Retrospective analysis of the clinical data of 78 patients with
hypertension and unexplained hypokalemia hospitalized in the department of Hypertension, Ruijin Hospital North from
January 2014 to December 2016. 80 patients with essential hypertension and blood potassium 4.0~5.0 mmol/L were
randomly selected as control group from January 2014 to December 2015.The influencing factors of hypertension with
unexplained hypokalemia were analyzed by logistic regression. Results Compared with the control group, the age of
unexplained hypokalemia group was younger [(44.56+12.28) vs (50.62+13.47) years old (P<<0.01)]; blood pressure,
bicarbonate, smoking, urinary albumin creatinine ratio(UACR), 24-hour urinary protein, urine urinary alpha-1 microglobulin,
blood stimulated aldosterone (Aldo), urine aldosterone ((U-aldo) were significantly higher than those of control group (P<<
0.05). Logistic regression analysis showed that stimulated aldosterone, bicarbonate and urinary alpha-1 microglobulin were
risk factors for hypokalemia in patients with hypertension. Conclusion Stimulated aldosterone, bicarbonate and urinary alpha
1 microglobulin are risk factors for hypokalemia.
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LR BTN R PR RS E A= N
FAEA G ME AR S R N, B2 R 3 A 5] R
BROME, DRIk, i A RE ) B, &
PRI AR X — 2Bk W & i R 1 Rl A
S E AT R AR B R PR e R R, B
TEPRT I v B 1 4k & SR R
1 #FERSRHE
11— sl

[ B 43 AT A B 2014 4 1 % 2016 4F 12 H
WAL D v L A A T RO B L3R 2 P I PR o
Nk bRiE: O ik = 140 mmHg F1 / 5047 5K Ik =
90 mmHg; @ Il & Wi s, R B R 25938 97
. OMRERIIAE: AP AR Z A m R Ll Eifef, <
3.5 mmol/L. HEBRARAE: O MAE J5 5 B A, 5]
w: BWIEER KA N SR R
B, BN SRR VR T [ B 1Y 220 B S BT M e I R
B RN 22 i I A e L m AR e Y %
RE B F s QFFA ™ E OB D REAS A B0 O i i 5
HY; OIKERATEE, FHEHF201441 A%
2015 4F 12 ATEFRBMERE 16T 10 5 5 M w1l e A8 A
T HRAH, BRI S R, N B I A A I
404 4.0 ~ 5.0 mmol/L,
1.2 Jiik

W B N e B 1 — BT RE, BLHE R L AR
P B, MR RO B R S B fE
BHIRAALIN . TR AR E R4 (body mass index,
BMID) =1fkfi & (kg)/[ & (m)1%. #4434 NE
PRI, PR Az ARG N 25 SRR R D38 3R A I 4
i E RN Excel 2013 A& 1, fHURGA 5340 N 02
RB—AZAF, WINTCIR G BN SPSS 16.0 B 4T
Gt
1.3 dfi SR AR A A

FE B8 N H KR TH R 2 IE F Ik L & 5 ml,
7 I B PR bR Ao K H B 3 44K 3 BT 4 (Beckman
Coulter AUS5800) Al ik, Mfg. HARHE ( MARER
Ah) . WIEF. JRER. JRAE A &IRVEF. JR o ¥k
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HA (@l-MG) . JREYE AR F BN [T45E
BADHTAC (BBt ), 37 F A 38 i
BB AT A . IR E BB L (UACR) =R A
H (mg)/ JRAULEF (mmol) .
1.4 I35 KPR

F Beckman Coulter {55 &, > 80500 € 1
PR [ B ANE 235 (PRA) o 4b22 & 67 (Beckman
Coulter Unicel DXI 800) Wl & Ifil /R 7 i FiE /K ~F o 5[]
fii'& 2 e AE (aldosterone renin ratio, ARR) =k g
[ i (pg/ml) / Bk E % [ng/ (ml'h) ]. 35 7™ # 4% @
AT A
L5 Stk

F SPSS 16.0 # . & FRE T4 &0,
DL (cEs) Fow, Al BT ek 5% &xz, BT
Mg (A biigE ) RoR, HATIESHRG R . T4
VRIS (%) Fow, LA BT 2 K. X =4
A5 8 34T 70 logistics [ 5 43 Hr. P < 0.05 N 2%
RAGFEE L
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AL, AN B J DRI A I 26 58 3 A /N T R
W HH N %, SBP. DBP KBRS #h {8 35 T4 B2,
HERBESGIHHEX (B P<005). B, Pidl
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PRI N, 25 I R % o AR AS 7 45 SR 22 R 4
T E N (%P> 0.05).
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MG il 25 B3 B i T AL, HoE Rl g2
B (¥P<001); HENHEHEKRR. WE MK
HELE AR BN ERB LS 2EL (P>
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Table 1 Comparison of the baseline characteristics between two groups &
2853 il /% /% BMU/kgm™ WK/ (%) SBP/mmHg DBP/mmHg Jik JE/mmHg
A~ B 5 R4 78 44.56+12.28 49(62.82) 26.85+4.23  32(41.00) 166.40+28.46 105.49+18.96 60.91419.90
it B 4. 80 50.62+13.47 41(5125)  26.54+3.44  20(25.00) 153.18+26.74 91.78+17.63 61.40+22.40
HECME -2.953 2.157 0.493 4.594 3.011 4.709 -0.145
Pl 0.004 0.152 0.623 0.042 0.003 0.000 0.885
. . ) 23 i LA/ SEEHM SIEREER REEREAE s EREAM BRERE $h/
i RLERTRRAE R (%) B § s e "
mmol-L mmol-L mmol-L [#] % /mmol-L [#] % /mmol-L mmol-L
R A J5 R4 5(1,10) 26(33.33) 6.0842.10  249+230  5.174+1.90 3514133 1.08+0.34 28.54+2.60
XA 7(2,10) 25(31.25) 583+178  2.19+1.82  4.98+1.07 3.3340.77 1.10+0.24 27714222
VS -2.169 0.078 0.793 0.536 0.759 0.998 -0.584 2.115
P4 0.119 0.865 0.429 0.593 0.449 0.320 0.206 0.036
F2 FEBESINERNERILER
Table 2 Comparison of renal function test results between two groups
i 1% UACR/mg-mmol”! JREE H/mg-24 h FRo1-MG/mg-dl” R F/mg-dl” WLEF/umol-L”! FRI%/umol-L”!
AN B R R 78 137(1.05,7.21)  106(72.75,208.75)  0.62(0.57, 1.00) 0.23(0.21, 0.23) 92.82436.02 366.45+103.89
it HE 4 80 1.04(1.00, 1.05) 77(63.5, 95.25) 0.57(0.56, 0.57) 0.23(0.21, 0.23) 82.48+16.13 391.16485.39
ot/ Z18 -6.356 -3.539 -5.833 -0.773 2339 -1.635
Pl <0.01 <0.01 <0.01 0.440 0.168 0.104
3 FHEBEHEXCHFKENEER
Table 3 Comparison of the characteristics of related hormones between two groups
o %% FEfl Aldo/ R Aldo/ FERPRA/ UK PRA/ U-aldo/ ARR MR/ LabR s/
- pgml” pgml” ng-(ml'h)”"  ng (mlh)” pg24h’! pg-dl’! ug24 h'
A JELA 78 119.88 152.24 1.78+1.41  3.00+1.88 8.41 53.9 11.67+5.09 2294021
i (71.08,186.25)  (92.68,275.78) (4.93, 15.00) (35.4,132.3)
ot B . 80 90.55 120.12 1.66+1.21 2984172 6.18 48.7 11.30+£3.51  2.2240.18
(65.21,134.50)  (79.96, 170.49) (4.24,9.14) (29.3, 69.0)
/714 -2.584 -2.584 0.538 0.070 -2.584 -1.704 0.523 2.056
Pl 0.010 0.010 0.592 0.944 0.010 0.088 0.601 0.041
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Table 4 Logistic regression analysis between various

factors and unexplained low potassium

Iz

En AP P bR Waldfi  PIA OR  95%M]{5[X [H]
WREMWBE T 0259 0.098 6902 0.009 1.000 0.960~1.042
BWOREEFERT  0.008  0.003 5576  0.018 1.008 1.001~1.014
HANEEEE 0.000 0005 0019  0.889 0999  0.990~1.009
PRI [ R 0.014 0.046 0.094 0759 1.014 0.926~1.111
FRal-MG 2.842 1138 6235 0.013 17.142 1.843~159.842
UACR -0.014 0.030 0236 0.627 0986 0.930~1.045
24hfREMA 0.001  0.001  0.891 0345 1.001  0.999~1.004
S
PR B J5 1.531 1.194 1.644 0200 4.624 0.445~48.013

PE T G R R IR DT T Re IR 85 R BoR, W
HEFEYER AT, BMLL kR 2. 5 i 0 72 % b
PRIGANEE R TG R L (¥ P> 0.05), ]
HEBR P2 8 H B B R R . HAT, ImIR BN
g s ek, IRV, PR BRI K R
2553 5 A O B AT R A B IRE 5 7 [ e 7K
SPREEAROC, T L A A 4k M v I e B A 6 DR R
Z— L i G Y R R ARG A R A
L B RS N BN E s, 5k
UK, MET S IR NEE IR, PR
e, PRAFHEH I 2 5] AR MAE . IR IR b, % [
W2 0] oy R IR RN AR R, T A DR 1 ]
WL, JEEHA S BER Y %, Xk
o ) AT BRI . AREF A R B, AR
PR LR 2L 6 2 ) L T T R R R o I K P R4 ARt
FEZH =y, logistics [B]UF 43 #1465 S 71 3 7 I3 168 [ R 7K
ST v A AR MLAE R AR R fE e R &=, e
RN T R A A At 52 M e [ D 7~ T v £ s e R 3R
HMEVA P vy I A R PR I R 3 457 £ 5 A0 8 o I e [
AP T R R ANBEAKCE N, SRt e i A
AN B JER DRACC P ILRE 5, e A I 7 e [ 0 P v 7K
S AN BEA 12 5 R 1 T [ T 49 22 3 2 4k O T e [ I
W2, DR R v I B8 1 v R A v I R
1IR3l 35 L A TN ER L il T S A =R Ra SN
PR BRI R A G MUl R EE A B B R &
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EINRCRC SRl R =8 ) KE 7 | R il S
1) A LE T A o

B /N S A5 T R R A P I A ST I B
B /N TR S T S SO 1 HEE S R RS .
—, B/NERRHE RG] R M KR S AR B
Ko AHFFH, RS R 7E A B 5 R A 20 o 2 I
WA AR (P <0.05), #AZERACH ME S 5¢ 4
WABRENERP /AR, L, AFFHRTH
b R BN E A A R R DR AR S, A A T L] R 20
FEMTEAS o RZBT B AT MAE A, 8 51 (R 5] A
IKER, MEARRTLERATT. K=, EmiiUESR
Hrh, BANESRG R TE B, BUR al-MG 2 &
JE B WEL 4 1 AR AR . AR T4 R BORR a-1IMG
AT ARG N A ARG I g KU o G S R AT g v
BT /NE DY REZ A O%. FLDY, 7E &I R AR AN B
JE AR o, W4 i A0 & 3k s 48] g T O R I 4.
IINESSA T RS S KA D = I i ¥ g = ke
eI A, SRR/, ETh AEEGE T, T
gl H BT R AL, RN, 7 v I A A B R R
MRE A, 78 Fg i — 2D BRI E R I8 A5 PR, 4 bartter
SR AT M B TR AR S BT SRS AR B R O I 4
IUAE -

A B FE AR 4k P LR BRI /N, I K
P EUAER, SIS R R e M o R e P,
WA G AT, LR AEAS B 5 R E 4H R 8 )N,
MR BEEEE K R al-MG &, 24 h JREA
PR, GG B RKT, REE— SRR
SEMEFEE, BTEENEHARESE, X5 R
B IR AIE . [R5 A I 5 DR A 5% 1 a4 1
S

ARICRPRYE, DR By 2R A R AR S A S B
PRI, WA T LB LE 48 i P A0 4 A S S AT 4y
Mro FUR, ARER ILAE TR T R 5 — Lt L R 3 K,
BRTG o J7 I e s, AR M B, AT
KRR, oA MWeE, a8 RA 2K
I M, DARRIST e AR ) B E R A
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