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Value of ultrasound combined with ABPM in evaluating early renal damages in elderly

hypertensive patients

DAI Jinglan, HUA Lei, LI Duo, MOU Haigang
Department of Cardiology, No.958 Hospital of PLA, Chongqing 400020, China

Abstract: Objective To explore the clinical value of ultrasound combined with 24 h ambulatory blood pressure monitoring
(ABPM) in the evaluation of early renal damages in elderly hypertensive patients. Methods A total of 102 elderly patients
with essential hypertension were enrolled in the study, including 55 cases with early renal damages in group A, and 47 cases
without early renal damages in group B. Meanwhile, 50 healthy elderly subjects were selected and included in group C. The
24 h ambulatory blood pressure and renal ultrasound blood flow parameters of the 3 groups were compared. Moreover,
multiple stepwise regression analysis and ROC curve analysis were performed. Results The 24 h mean systolic blood
pressure (SBP), 24 h mean diastolic blood pressure (DBP), diurnal mean SBP, diurnal mean DBP, nocturnal mean SBP,
nocturnal mean DBP, SBP loading value and DBP loading value of group A were all higher than those of group B and group C
(P<0.05). The SBP smoothing index and DBP smoothing index of group A were lower than those of group B and group C
(P<0.05), but the SBP variability coefficient was higher than that of group B and group C (P<0.05). Compared with those in
group B and group C, the percentage of dipper type hypertension was lower in group A (P<0.05), while the percentages of
nondipper type hypertension and reverse dipper type hypertension were higher (P<0.05). The ultrasound blood flow
resistance indexes (RI) of renal segmental arteries and interlobular arteries in group A were higher than those of group B and
group C (P<0.05). Regression analysis found that SBP smoothing index, SBP variability coefficient, non dipper type
hypertension, reverse dipper type hypertension and RI of renal segmental arteries were independent risk factors of early renal
damages in elderly hypertensive patients. The sensitivity, specificity and accuracy of ultrasound combined with ABPM in the

prediction of early renal damages of hypertension were 85.45%, 90.72% and 88.82%, respectively, which revealed that the
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diagnosis by the proposed method was highly consistent with the actual clinical diagnosis (Kappa=0.759). Conclusion

Ultrasound combined with ABPM is of great value in predicting early renal damages of hypertension which can be evaluated

based on renal ultrasound blood flow RI, ABPM smoothing index and variability coefficient. Nondipper type hypertension

and reverse dipper type hypertension will increase the risk of early renal damages.

Keywords: hypertension; early renal damage; ultrasound; ambulatory blood pressure monitoring
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P : DA =60 4 ;@ F56 I & M & i 2 Wibn
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Tab.1 Comparison of general date among 3 groups

EFLAN A (n=55)  B#(n=47)  C#L(n=50) X IF{E P
TER (B /22) 34/21 30/17 29/21 0.361 0.835
a7k 68.72+4.03 69.20+4.15 67.56+4.24 2.040 0.134
EH/kg - m?2 23.38+1.79 23.22+1.66 23.08+1.73 0.395 0.674
o LR SR 1 /431 7 8 2 4342 0.114
WA £ /451 10 13 6 3.893 0.143
o UL /AT 13.26+4.33 12.59+4.01 0.806 0.422
%3 )i 1B /mmol - L 4.99+0.37 4.85+0.42 4.92+0.40 1.588 0.208
S IH [ s /mmol - L 4.72+0.67 4.66+0.70 4.59+0.65 0.489 0.614
H i —/mmol - L' 1.43+0.39 1.40+0.35 1.38+0.34 0.255 0.775
{12 5 g 2 11 AR B /mmol - 1! 2.67+0.50 2.82+0.45 2.77+0.46 1352 0.262
1= % B T R I [ B/ mmol - L 1.52+0.29 1.56+0.33 1.59+0.30 0.693 0.502
I [R102F J Z 12 /mmol - L 7.64+2.33 7.18+2.20 7.48+2.25 0.532 0.589
I fULEF/mmol - L 79.35420.06  75.60422.37  70.98+18.78 2.206 0.114
1fil bR 2 & /mmol - L' 5.3241.05 5.23+1.13 5.04+1.09 0.892 0.412
PR{YE F & H /mg - L 40.23+10.55  13.28+4.17* 12.63+3.64%  261.072 <0.001
PR a1 f BRI /mg - L 16.86+4.28 8.07+£2.05* 7.2241.86* 165.663 <0.001
DR B2~ & /g - L 227.52455.19  103.69+24.88% 102.34+26.07*  179.225 <0.001
IMLE I ZE C/mg - L 1.32+0.35 0.86+0.27* 0.77+0.24% 53.566 <0.001

* 5 A4 LER, P<0.05
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Tab.2 Comparison of ambulatory blood pressure among 3 groups (Mean+SD)

Ei27n A (n=55) B41(n=47) C41(n=50) Ffd PfH

24 h ¥} SBP/mmHg 154.33+12.27 146.26+9.15% 115.20+7.86*2 217.045  <0.001
24 h ¥ DBP/mmHg 99.75+9.20 92.33+8.45* 74.03£6.42%2 136422  <0.001
& A7 15 SBP/mmHg 163.22+13.49 154.87+12.03* 122.41£10.36%2  163.120  <0.001
/&[] 715 DBP/mmHg 105.22+9.89 97.35+8.81* 78.96+7.33%4 121.679  <0.001
P2 18] F-14 SBP/mmHg 145.44+11.05 137.65+8.27* 107.99+6.53%2 251.968  <0.001
% 18)3F-1 DBP/mmHg 94.28+8.71 87.31+8.09* 69.10+£5.92%4 147.099  <0.001
SBP i1 fif /% 78.28+17.16 62.05+15.33% 5.96£1.11%~ 411.140  <0.001
DBP i fif{H/% 61.49+15.82 51.83+12.20* 4.37+1.20%2 347.999  <0.001
SBP Vi F5 4L 1.32+0.29 1.51+0.27* 1.63+0.28*2 16347  <0.001
DBP T #4541 1.40+0.17 1.63+0.20% 1.7240.22%4 37.139  <0.001
SBP 7% 5 R4 0.10£0.03 0.070.02* 0.07£0.03* 21,182 <0.001
DBP 725 5 R4 0.09+0.03 0.08+0.03 0.08+0.02 2.386 0.096

* 5 AH AL, P<0.05; 405 BAL AL, P<0.05

=3 JEBEMERNABLEF](%)]

Tab.3 Comparison of blood pressure variability types among 3 groups [cases(%)]

A A (n=55)  BH(n=47) CHG=50) X' Pl
P i 33(60.00) 39(82.98)*  50(100.00)*2  26.769  <0.001
SRR 2(3.64) 3(6.38) 0(0) 3135 0.209
IR VAN 11(20.00) 3(6.38)* 0(0)*2 13.179  0.001
SAELILE 9(16.36) 2(4.26)* 0(0)*2 11.348  0.003

* 5 A4 AR, P<0.05; 25 B 4H A, P<0.05

R4 JEBEBRBRITSHELRGE + )

Tab.4 Comparison of renal ultrasound blood flow parameters among 3 groups (Mean+SD)

e A4 (n=55) B41(n=47) C41(n=50) FAE P{a
V/em:s!
Bl 38.71+5.53 42.56+7.01%* 45.04+8.62* 10.575 <0.001
WHEIEK 29.44+4.28 32.94+6.81%* 34.62+7.11% 9.811 <0.001
V/em:s!
Beah ik 10.8242.69 13.75+3.02% 14.69+3.63* 22.035 <0.001
I ] 2 ik 8.81+2.55 10.95+2.57* 11.52+2.68* 15965  <0.001
RI
Bealilik 0.72+0.10 0.68+0.07* 0.67+0.08* 5.108 0.007
T[] 2l ik 0.7040.07 0.67£0.06* 0.67+0.06* 3.880 0.023

* 5 AL HER, P<0.05

2.6 ZIERTNE IERH SRERN ROC & DT WA 70.10%. 74.20%. 96.91%. 97.94%. 73.20%.

SBP - F5%k . SBP A8 5 240 ARFALME A 90.72%. #BFEEA ABPM I i il R B n R
I B Stk RY T = i 4 B 0 3 ) SRR 4 ) BBl 85.45% , 5 Bl 90.72% , HER 4 88.82%, 55
41 78.20% .83.60% .20.00% . 16.36% .78.20%, ¥ 5 4 I IRSEPRZ W i — S0Pk = (Kappa=0.759) . .3 6.
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Tab.5 Multiple stepwise regression analysis

S B SE Beta 95% CI P

HH 4329  0.575 24.582-234.159 <0.001

24 W FHSBP 0328 0512 0.219 0.509-3.787 0.522

24 hFEHIDBP  0.399 0408  0.254 0.670-3.316 0.329

SBP ffi faf { 0.642 0437 0308  0.807-4475  0.143

DBP 11 faf £ 0.730  0.511 0.610 0.762-5.649 0.154

SBP VU84 2463 0775  1.887  2.570-53.624  0.002

DBPEFE%0  3.076  1.815  2.063 0.618-760.062  0.091

SBPAF R Z% 2152 0.946  1.545  1.347-54.936  0.023

FORRTTIDAR 23220 1.854  -1.996  0.001-1.513  0.083

B I -1296 1327 -0.850  0.020-3.687  0.329
B I 2075 0.863 1.757 1.467-43.228  0.017

SR I 1459 0520 1209  1.552-11.920  0.005

Bk v, 0.682 0553 0420  0.669-5.847  0.218
MRSV, 0711 0.629 0363  0.593-6.986  0.259
Bealilk v, 0.317 0240 0.114  0.585-2.198  0.187

mHE kv, 0496 0.388 0330  0.768-3.513  0.202

Btk R 1.294 0481  0.862 1.421-9.363 0.007

6] 2 ik RT 0.885 0.561 0.634  0.807-7.276  0.115

*6 SMEFHABRENROCHKDINER
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Tab.6 ROC curve analysis of early renal damages in hypertensive patients

T /Nl Jctn 5 1 XU B R

£z B{H AUC 95% CI RIGE%  FFEE% AR AR A R Y
SBP V-5 4L 1.41 0.799 0.726-0.872 78.20 70.10 0.483 BRI AT e S
SBPAESF R 0.09 0.850  0.785-0.915 83.60 74.20 0.578 L 4 ke R L RS ) o
AR B 1l - 0.585 0.487-0.682 20.00 96.91 0.169 B 5 I A AL L e R R
BRI - 0.572  0.474-0.669 16.36 97.94 0.143 KU AT PR IR B 4
Bk R 0.70 0.782  0.704-0.861 78.20 73.20 0.514 FEREI Bk RISk v e
5+ ABPM : 0.881  0.817-0.945 8545 90.72 0.762 DAV B/ INTJC B4 ) e i+
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