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J5E R PR o ML 3 2 s SR R D B i SR ET / DRIDLIST BEAL Y5
OB S VE AT OCPEF o
Bah (EERTREXPERSTE, BEK  401220)

H OE: BB W RAKGAEFZBEREZCREEFRL RMETHFEG / RIEF L (UACR) #4820, 547
UACR, SHETFRAMRERL LG L EEFHRBREGLBNMNEL, Fik SBFETRTREFRPER 2017 F2 A ~2019
F 6 ANE 0 106 B R A M Z B &, RIET FSFR BRI A R M E B (57 #)) Fe It R R ome (49 )
7 kA 50 Bl4E & R A A AT IR, 340 UACR, 730w & BAR, je5e % A% [ BR4F4 £ (SDNN) ,
¥ E AR £ (SDANN) , 244354 (rtMSSD ) , £14 >50ms & 4t (PNN50), 137 % & (LF), &M% (HF ) F= LF/
HF]. Pearson #8% #4# UACR 5 £ & R AK 4R M, 2iXF T EH L (ROC) 947 UACR, &R T Fik
BHA W R ENEZ RS R E R NL, B8R SDNN, LF fo LF/HF 25T, RAMZH m/EM . L T mmmR KB
A& ( F=37.420, 17.342 42 23.616,3% P < 0.05 ) , UACR 4R K F+ & ( F=78.609, P < 0.05) , &-4118] £ 7 £ % ( 1=9.265~16.352,
P 3 <0.05) , SDANN, rMSSD, PNNS50 #= HF /& &40 18 £ 5+ L. 43t 5 & L (F=0.017, 0.175 #= 0.078, 0.471, 35 P >
0.05) . 7% K%L UACR 5 SDNN, LF #= LFHF Zfi48% (r=-0513, —0538 = - 0612, 35 P <005) , 5 SDANN, tMSSD,
PNN50 #= HF £ % (r=0.115, 0.171, 0.182 #2 0.162, 3 P > 0.05) ., ROC 4 #7 % % %= UACR, SDNN, LF, LF/HF
J%4 UACR, SDNN, LF 5 LF/HF (AT RARTFR A48T ) 407 R &M & o R R K R e W&, T @A (AUC ) 2031 4 0.731,
0.749, 0.683, 0.772 #= 0.885, B A% W & T £ 4% UACR, SDNN, LF #= LF/HF # Wi 15 ( Z=2.156, 2.035, 3.021 #=
2013, ¥ P<0.05), &8 UACR 5 )8 & 14 & B I B R & o % 702 24 SDNN, LF 4= LF/HF A £ 2348 X 1,
UACR, SDNN, LF #= LF/HF 7T AR g 4t & o % B s 5145 09 S A8 A7 o
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Study on the Correlation between Heart Rate Variability and Urinary
Microalbumin/Urinary Creatinine Ratio in Patients with Essential
Hypertension and Kidney Disease

DUAN Jin-li (Depariment of Clinical Laboratory, Changshou District Hospital of Traditional Chinese Medicine,
Chongqing 401220,China)

Abstract: Objective Toinvestigate the correlation between heart rate variability and urinary microalbumin/urinary creatinine
ratio (UACR) in patients with essential hypertension and kidney disease, and analyze the diagnostic value of UACR and HRV
parameters in renal function damage of essential hypertension. Methods 106 patients with essential hypertension admitted
Changshou District Hospital of Traditional Chinese Medical from February 2017 to June 2019 were divided into essential
hypertension group (57 cases) and nephrosis group (49 cases) according to whether or not they were combined with nephrosis,
and 50 healthy volunteers were selected as the control group. UACR and ECG were detected, and heart rate variability
parameters [standard deviation of normal-to -normal intervals(SDNN), standard deviation of averaged normal-to -normal
intervals(SDANN),root of the mean square of successive differences(rMSSD), percentage of adjacentnormal-to -normal intervals
differing by >50ms(PNN50), low frequency ( LF) and high frequency (HF),LF/HF | were recorded. Pearson was used to analyze
the correlation between UACR and HRV parameters. The correlation between heart rate variability parameters and UACR were
analyzed. The value of UACR and heart rate variability parameters in the diagnosis of essential hypertension with nephropathy
was analyzed by ROC. Results SDNN, LF and LF / HF decreased in the control group, essential hypertension group and
nephrosis group (F=37.420, 17.342 and 23.616, all P < 0.05), UACR increased in turn (F=78.609, P < 0.05), and there was
significant difference between the groups (=9.265~16.352, all P < 0.05).SDANN, rMSSD, PNNS50 and HF had no significant
difference between the groups (F=0.017, 0.175, 0.078 and 0.471, all P>0.05). UACR was negatively correlated with SDNN,
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LF and LF / HF (r=-0.513, -0.538 and —0.612, all P < 0.05), but not with SDANN, RMSSD, pNN50 and HF (»=0.115, 0.171,

0.182 and 0.162, all P> 0.05). ROC analysis showed that AUC of UACR, SDNN, LF and LF/HF jointed UACR, SDNN, LF and
LF/HF (hereinafter referred to as joint diagnosis) were 0.731, 0.749, 0.683, 0.772 and 0.885, respectively, and the value of joint
diagnosis was higher than that of single UACR, SDNN, LF and LF/HF (Z=2.156, 2.035, 3.021and 2.013, all P < 0.05).
Conclusion There was a significant correlation between UACR and heart rate variability parameters SDNN, LF, LF / HF.

UACR, SDNN, LF and LF/HF can be used as sensitive indicators to predict renal function damage in essential hypertension and

nephropathy.

Keywords: urinary microalbumin; urinary creatinine; UACR; essential hypertension; nephropathy;heart rate variability

SR MR RS st . R IRE L RS
AN IV U ESE 2 i ) ) N A RS | ST A =T
F LAY 90%~95%M K i A5 A 2145 25 il
AR S /N B NE R g
] R AR Ak, BB AT P RIS /IR
NG (urinary albumin-creatinine ratio, UACR)
JE R WCE D BRI E M RURSR bR, SIREE A, R
B 2- Tl BREE A LT AR E Pl DR AE S H E
P2 TR VIAHOC, 8 b Al O 3848 PR AT T g
FIE 25 ph 2 s, e B IR S B A G
RIBEHE A ErhE RGZEALTRES 5 M T
RARALE], FEm I A . MR L s
RIFEEMER P, HEN UACR ] G5 J5 & P & 1T
IR B 9 R O RS S 2 [RIAEAE R RR OCR, BH A
] 5 2R T B A Sy i 2 v P A R
ZWHRIEHT 2, AR TR S IRIRIGYT
1 #M#5F*E
1.1 ARt % ARSI 2k,
PEEEFRBE 2017 4E 2 H ~2019 4F 6 H Wi i 106 1
R R M IR R, AR OFF A ChE I
JEBi G ) i ERk ¥ @ E b/ E ik
PH . AHPIPERRZENG . IR . I A AR EC 4
R H EM ARG OFR 18MZ UL, B
AR HEBRBRE: Ok K = 0 QR R B
WIS RGN R BT IEES, XSSk
A QI RILT NG . LR . O
MGG ; @A IFEERE . RS . %R
BEPIN T o IRYE IR LA B DRt i H o i A,
JR& Mk E IR 57 1) (UACR: 30~300mg/24h )
Ik B 2H 49 1] (UACR < 30mg/24h) 7' % %
P& 50 B I A B, Y HERR . b
PRI . e s AEB M . R MR R, 5 32
B, L2510, 4EHE 46~67 %, V-3 59.19 +4.57 %
IER IR, L2911, Lotk 20 5], 4F:1% 43~69 %7,
EIAERS 58.19 £ 4.36 %5 XA, HYE29 ], L&
PE 21§, 4F#% 42~68 %, F-HAFHE 58.65+5.13 %/,
AR | M R R A (P> 0.05) .

12 BB S5EF GC-1200y 5 %5 i 5 o
(I H LB R ER IS A RAF] ) |, TG16G

£ 2 B O L (I B E N T4 8 58 50 0 TR Sk
J7), LR VKA (W4 H Thermo Fisher 28 #] )
OLYMPUSAU640 4= H sh 4= b4 A% ( D52 & 0
A, 12 RSO ESIT RS (AT
LR TFRAHRAR) , EHEARR & A Y
=Y TREEAABR A E],  IMILEF (Cr) 55 &%
AR AR AR A FRAF
13 ik UACRKIN:. #HL24h R (H L
08:00~ YK H [ 08:00 ), >R FHIC S G 2 32 %k PR 35 2
FAUEA RGN o JE P v I R R B A 72h 9 (%)
WL BRG] ) 22 B ek i, 3ml, & B0 AL 4°C
3 000 r/min &0 15 min ( B0 10 ecm) , B
W80 CIRAT, 48 h WNFERLINAE o SR FHE IR R V4 X}
MLALEF (Cr) ACSEHEATREN, 3158 UACR= JRIE&HH
/ Cr lfE . UL EARARYRE —IR, KPR RF S5
— K O RAR SRS . 12 SFEESh A L E ST
ARG, TLFHAEE T 10 A8 SRR 30 [ B ARAR
#fE2% (SDNN), HJ{EFR#EZE (SDANN), 22 {HI 5
(tMSSD) . {f >50ms [ 43tk (PNN50)] Flsiisids
bR [ D)% (LF), m4id)% (HF ) | LF/HF], i
SEICSREZIE 4 hoDrH B . TR P IR R ARE
72h WSERCREE, XTI ZIE TS LR
1.4 %it 554 UACR, 3725 EESHCR
B+ BRiERE (cxs) Fon, RN ZE T 220,
ZH ] R LR LSD-1 K. LA (%) FniT 8L
PR, R K56, Pearson AHG/MHT UACR 50>
RAR G2 [ A e . 2R E TARRREZE (ROC)
YEAT UACR, L>3RAF S EOS W R & T e iR
K RRRLEE T o T AT Ge 34 R F UG 56, A6 56
KHE «=0.05, DL G~ ARSI R geiT2E Ll
AR SPSS 25.0 #E5E 0.
2 R
2.1 RAMEGEM FFE R RS R E FHA,
UACR s LR 1o AR . R S
ZH8H SDNN, LF, LF/HF R TR, Z5HA
Giit2#E L (P < 0.05), UACR & X4, 25
HAESI#EL (P<0.05) , AN ImEH,
I B4 i SDANN, rMSSD, PNN50, HF 5
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SHBH ZE R IG 2 (P>005) . IFRKER
2 SDNN, LF, LF/HF X FEAMEEMEH, 257

BAES %5 Y (P <0.05), UACR & FJE &M
IMEH, ZREAESITFEY (P<005) .

x1 FEEMSMER. HESRAOELTRE, UACRER (xxs)
BiH SRR ERIILEAL (n=57) H R B (n=49) KHHRAL (n=50) Ffg P
SDNN (ms ) 116.12 +9.37 104.81 £ 12,54 12324 +2031 37.420 0.000
SDANN (ms) 9771 £ 15.00 98.02+15.76 98.25 + 15.24 0.017 0983
ASSD (ms) 45363 35.16+ 6.49 34251027 0.175 0.840
PNNS0(%) 14.73£4.57 15.01£5.13 15.06 + 4.24 0.078 0.924
LF (ms) 9.56+2.73" 7.56+2.05 1125421 17.342 0.000
HF (ms) 15.53£529 15.06+5.71" 1610+ 5.01 0471 0.625
LF/HF 0.56+0.11° 048 +0.09" 0.65+0.16 23616 0.000
UACR (mgfg) 35.12£7.5° 49.55£9.41" 2005 +6.24 78.609 0.000

e S A P < 0.05, SEAMEEINEL HE " P < 0.05,

22 UACR L5 RA W& k& H 0 REFELAK
A8 EME5H L3 2. Pearson AH &M B iR 3T
KB 41 ¥ UACR ¥ 5 SDNN, LF, LF/HF £
ik % ( ¥ P < 0.05), 5 SDANN, rMSSD,

PNN50, HF TAHEM: (P> 005) . &M
Il J& 41 UACR 5 SDNN, LF, LF/HF, SDANN,
rMSSD, PNN50, HF JoAi&et: (¥ P> 0.05) .

x2 UACR 5EEZMESNEERE OCERTRESEHMEXM
3 SDNN SDANN rMSSD PNN50 LF HF LF/HF
r P r P r P r P r P r P r P
JETERINLEA 0136 0426 0.113 0516 0.167 0.326 0.172 0216 0.192  0.106 0.142 0425 0.176 0211
JFEBER4 -0.513  0.000 0.115 0523 0.171 0223 0.182  0.196 -0.538  0.000 0.162  0.329 -0.612  0.000
2.3 UACR, SDNN, LF, LF/HF * /&% % & o J& SDNN, LF, LF/HF Mpfifsill, 225 BA 5 it2e 5

& Bgmea AL ROC 43 #HT UACR, SDNN,
LF, LF/HF i2Wr)5 & e &5 & B ad i 26
FH (area under curve, AUC ) 43924 0.731, 0.749,
0.683, 0.772, ¥J P < 0.001, BEAKMILW IR L
IR I & B R B9 AUC  0.885, 1 T UACR,

X (7=2.156, 2.035, 3.021, 2.013, ¥y P <0.05) ,
L& 1., UACR, SDNN, LF, LF/HF, B&i2Wii
I e 250 R0 3 TS A e FE R BT ( Cut-off) . R A
IR S B L 3.

3 UACR, SDNN, SDANN, LF/HF, B&ISEXMEL S MLEHE SRHTINMNE
e Cut—off AUC (95%CI) P R (%) R (%)

UACR(mgfg) 4235 0.731 (0.630~0.832) 0.000 79.59 80.70
SDNN(ms) 932 0.749 (0.652~0.845) 0.000 7347 75.44

LF(ms) 507 0.683 (0.579~0.788 ) 0.000 69.39 73.68

LF/HF 045 0.772 (0.679~0.866 ) 0.000 7155 78.95

ey Al - 0.885 (0.811~0.960 ) 0.000 87.76 91.23

3 TR ISR, (BRI R E BT FBI, X

PRI e L P PR AR BT 2R 2 —,
IS TS WA E A= & T VESPABL St TDANCI - 1)
g gt F45, I REEBIK, KB,
SRR S, BRI, FIIRE . R T
R 175 EE K M B, 3R - I SR - T I
B0 S 1N (VA TS A A1 V2 N R Ve 2
o LI R BURIIZ W I P D BB o T A
W, FFTKEIN 24 h bR O PP E DI RER DI

FMMAPEZR B, FRAEAEI TR 058 X ARG 25
R . FHOEFSE I UACR AT THBR LR AN
SE R R, MR e, B RE S LA
(IHEME TS B0, X2 Wi R0 B D RE 05 5 R ek P
AHIFSE B K P IR 4H UACR %500t FRAE s A T
FEEBRAL UACR /K F-d5c, 16 HH g I T 5350
IHAEME , UACR 25 MU B ShBES 3 (0 U r
5 PANG 45 ' A\ B 25 R —3.
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