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Application value of carotid artery pulse wave velocity in assessing renal damage
in patients with hypertensive nephropathy
WANG Yun', MI Ya-ru', WANG Yuan-yuan®, DENG He-ping'”
(1.Department of Ultrasound s the Third Hospital of Hebei Medical University, Shijiazhuang
050051, China; 2.Department of Nephrology s the Third Hospital of Hebei Medical
University s Shijiazhuang 050051, China)

[Abstract] Objective To explore the application potential of pulse wave velocity (PWV)
measurement in evaluating renal dysfunction in patients with hypertensive nephropathy (HN).
Methods Clinical data of 60 patients with chronic HN, 60 patients with hypertension but
without kidney damage, and 30 healthy control subjects who underwent physical examinations
were selected. The demographic characteristics and laboratory indicators, including blood
pressure, fast plasma glucose (FPG), triglycerides (TG), total cholesterol (TC), low-density
lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol ( HDL-C), and other
parameters, were collected. UFI ultrasound technology was used to determine carotid PWV

[ beginning of systole PWV (BS-PWV) and end of systole PWV (ES-PWV) ], and the differences
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The SBP, DBP, FPG, TG, TC, and LDL-C

of the hypertension group and hypertensive kidney injury group were higher than those of the

between different groups were compared. Results

healthy control group, while HDL-C was lower than that of the healthy control group (P<<
0.05). There was no significant difference in SBP, DBP, FPG, TG, TC, LDL-C, and HDL-C
between the hypertension group and hypertensive kidney injury group (P >>0.05). There was no
significant difference in renal filtration rate between the healthy control group and the
hypertension group (P<C0.05), while the renal filtration rate in the hypertensive kidney injury
group was higher than that in the healthy control group and the hypertension group (P<C0.05).
The BS-PWV and ES-PWV were higher in the hypertension group and hypertensive kidney injury
group than in the healthy control group, and higher in the hypertensive kidney injury group than
in the hypertension group (P <C0. 05). The Pearson correlation analysis results showed that as the
glomerular filtration rate decreased, BS-PWV and ES-PWV gradually increased (P<C0.001).
Conclusion PWV serves as a non-invasive diagnostic indicator, demonstrating a strong
association with glomerular filtration rate. Its clinical implications in monitoring and predicting

renal damage in hypertensive individuals, particularly in the prevention of HN, are found to be

substantial.
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Table 1 Comparison of general data among groups

28 51 ke w R BMI(z +5) IR o
B Y (r+s5,%) CBIEL Y0 CBIEL Y0
et S of R 4] 30 17(56.67) 53.4049.91 25.6642.80 10(33.33) 8(26.67)
o IR 2 60 35(58.33) 53.8249.16 26.4843.05 25(41.67) 21(35.00)
o I PR B 4 0 4 60 36(60.00) 54.0549.53 25.6944.25 28(46.67) 23(38.33)

X2/F 14 0.096 0.047 0.919 1.464 1.207

P{H 0.953 0.954 0.401 0.481 0.557

2.3 FHAE S EFEAN e A R
WG4 SBP.DBP.FPG.TG.TC.LDL-C ¥ & F
e R X R4, HDL-C Ik T fat BE X R4, 22 8 4t

HFRE (P <C0.05), /& L 1 4H 5 = i 1 B 36 405 40 1)
SBP.DBP.FPG.TG.TC.LDL-C & HDL-C i %
SLGHFE X (P>0.05), W#E2,

F2 BEABEZHWEIEREBESN

Table 2 Comparison of laboratory parameters among groups

(r=*s)
SBP DBP FPG TG TC HDL-C LDL-C
21 51 FEA 4
(mmHg) (mmHg) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
{3 X BE 21 30 120.57+11.32  74.54+8.61  5.15+0.67 1.354+0.18  4.20+0.68 1.4740.25 2.65+0.74
= (A 60 144.03410.01" 92.5347.81* 5.760.51" 1.54+0.36" 4.6540.72* 1.2240.25" 3.0040.76 ¢
15 L B 4 45 40 60 142.98+11.18* 90.70£7.04* 5.9240.51* 1.53£0.32* 4.5940.68* 1.26+0.28" 3.08+£0.78*
F {8 54.762 63.074 19.986 4.163 4.385 9.778 3.289
P14 <<0.001 <<0.001 <0.001 0.018 <0.001 <<0.001 0.040
x P {H<C0.05 5 e B8 21 A (SNK-¢ K358
2.4 UL E]E /INERUE 5 R 5 208 K DK B R I 45 it L (P<<0.05), WL 3,
SR R T R ZH 5 e i e 2 g o b g 2 2.5 IR B A0 S S kKR I R 0 25 SR A G
BTG L (P<T0.05) , 55 1L B 33 45 20 5 10 PEAM BT & IR B 4 41 B, Pearson A ¢ 43 AT

DB R T IR S i TR AL 22 R S

BE L (P<C0.05), I K 40 . i B 0405 4 BS-
PWV .ES-PWV il e X B2, i 1 & B 5 4
4 BS-PWV . ES-PWV ¥ & F il B4, 22 7 A 5

S50 N Bl B /N BR DR 5 3G B L, BS-PWV A
ES-PWV & ¥ JI &5 . BSPWV fil ES-PWV 5 5 /)
BRE IR E MM (r=—0.732,r = —0.769, P <<
0.00D), WK 2,
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Table 3 Comparative evaluation of detection results of glomerular filtration rate and carotid artery pulse wave among groups

(x£s)
B /NER U8 T R
20 5 FEA BS-PWV(s/m) ES-PWV(s/m)
(mL *min~ '+« 1.73 m %)

Xf B2 30 101.5046.50 5.65+0.79 7.65+1.44
5 I 4 60 97.5045.09 6.74+1.34" 9.614+1.79"
e I 4 5 2 60 59.33414.14" % 7.67+1.54% % 10.58+2.11* %

F {8 285.531 23.066 24,297

P {H <<0.001 <<0.001 <0.001

* P {H<C0.05 SR AL LA £ P {H<C0.05 5 &I E 4L 8 (SNK-¢q /& 4)
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Figure 2 The correlation between glomerular filtration rate and PWYV in hypertensive kidney injury group

3 i it

e I AR A — b 4 3Kl s ) 2 S T AR n) R, H
R RN B PR G T . 20 B R UL B AR N HE
HRIT A O AR B2 IR o A4 T 5 T2 21 LA B
Wi /67 5K 3 130/80 mmHg (94~ 4 L b B
JEN I O R AR B T e o,
e IS 3 i 220 A0 PR R LU0 e D R
JE B R 2 S A AR (end-stage renal disease,
ESRD) % 32 25 R 2 — AL TR PR Bt .
2 1Y) ey LR S T B D RE A 4, 7 T fn R £F
YA iR e 2 RS MR B T RE B JEIR M
ESOE IR oS o N R E 2 = | DA S = 1 N S
A I P A T A O AT 2 R AT

e I 5 | 2 A Il A R R R PN B Dy e A 2R
R A B2 ) RE I A R 00 T 9 9 SN B ik KBk
UL RGBT 3G 0, 20 bk 5 1k i XURS: d e 2 b
TE o A e S, Bl bk N R )2 R B
(carotid intima-media thickness, CIMT) .PWV 3
SRR BN B T RE B 15 5 AR WU AR G W L 2 5 ROk O
A= A DRI T AE DG, TG B M A A PWV
AR S, Xof T DFAl I 4S5 A3 2 OC S, HG b 358 k-
JBesh Bk PWV & 12 W g Bk B 1k 19 4 pr S
FU R PWV BRI 1 m/s .0 M4 R KU
TH14%~15 05 it — P UESE T O I A5 B 5 1) SE Bk
P AT IAT ST LS 5 fa RREX R ZE X L o o R AR

AR A B I B 3 0, BR R ulPWV
M baPWV By Z 14 I H 2 /NS ik, HAR b 5
I 4 7 B R g B AE OGRS KA AR e i R XU A
Z I A [ FE R R . PWV RIS N 5 5 IR 9 R %

SHA G LW EECE . AT, &
MEZH ) BSPWV il ESPWV i ¥ 3% & T iF

WO IR I 5 I A TE A O, 5 TN A B AR B
_‘ﬁ[liﬂ
o L PR 5 R i B ) 56 R RS £ A2 0% L M

JE R R A B 405 mTRE TR T A i i, 2
VP8 w7 1R S A NS = I R S VA7 N W o 7 N 9
WAL A I B0 A0 e 1 52 2 B /N Bl Bk R ) Bk
05, FEA /Bl KR FE RS BT B R Sl 22 24 1L e
H A B R 5 R TR g e 5 1R B AR A
S I A5 X R 5 i, S o e R g R A
AR 5 T BE A A B AE BE L TR I R — R
ik R — [ E R G (reninfangiotensinfaldoﬂerone
system, RAAS) B9 336 oF — 2 il 17 X — % 06
IT,EAGZ/\}*/J\ZJJHK%D[LHI*/J\ZJJHM’JISEJ'J %ﬁiﬁ]ﬂﬂk
AR P2 FH R A BT R, e M
B 45 0 & R o AR b, PWV 548 4 5 B Y 4
7R U AR G PR T A R U L
T RE Ry 218 5 R Bl ARAE B A 3G B o R . AR
FAR . PWV 5 &5 i AR SCHE S 8565 1 ™ 5 2 G
*@é%%ﬂﬁ$%%ﬂﬂwvﬁﬁ1Mwaﬁ
J3E i B TR 6, T B)5 E B  TIORE SR BT v AL



266 - T

it At

) i k90 T R A g 0L PR VR AR A A0 Y IO A L

M EREE,

Li LR  PWV AR T RIS I T B, AU

) RS T R TSR N WA N O &
5405 AR, 9 DA 55 0 L D A By s A A

J7 i

HA R B BUS H 18

[ 5% 30K ]

[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

(9]

[10]

[11]

(12]

[13]

Wang C,Wang Z,Zhang W. The potential role of complement
alternative pathway activation in hypertensive renal damage
[J7. Exp Biol Med (Maywood) »2022,247(9) : 797-804.
Sullivan JC, Gillis EE. Sex and gender differences in
hypertensive kidney injury[J]. Am ] Physiol Renal Physiol,
2017,313(4) : F1009-F1017.

Chen C,Lu C,Qian Y,et al. Urinary miR-21 as a potential
biomarker of hypertensive kidney injury and fibrosis[ ]J]. Sci
Rep,2017,7(1) . 17737.

Sunbul M, Gerin F, Durmus E, et al. Neutrophil to
lymphocyte and platelet to lymphocyte ratio in patients with
dipper non-dipper hypertension [ J J. Clin Exp
Hypertens.2014,36(4) :217-221.

KFF R R AR 3 IR A AL 5 805 17 Smadl K5 R
ML 458 93 A8 5 0 B R IR i AR DG T . b [ AR A 5 R
:,2023,33(13):1613-1616.

EBETF NN 40, L3R, 45 i 8 2 3 ok A B RE 5 i AR 1Y
RSB FEL) ] h B R BE %, 2014, 17(18) : 2070-2073.

o S e A Y T A DG i BT as R L BURE IR B A2
ARG IR J RN B B 45 5 2 KT 58 I 1 06 R
(I e 35 2k A, 2024, 42(16) - 39-42.

INE L B, £ L A AR B A [ R SO M o i AR
SN A FE M A R K 3B Bl Dk ok ik e A S e s e [Tk
ARG IR 2 35,2024, 32(3) : 243-250.
Wang Z, Wang S, Zhao J, et al.

versus

Naringenin ameliorates
renovascular hypertensive renal damage by normalizing the
balance of renin-angiotensin system components in rats[ ] ].
Int ] Med Sci,2019,16(5) :644-653.

Webster AC, Nagler EV, Morton RL, et al. Chronic kidney
disease[ J]. Lancet,2017,389(10075):1238-1252.
Sequeira-Lopez MLS,Gomez RA. Renin cells, the kidney,and
hypertension[ J]. Circ Res, 2021,128(7) :887-907.

Owoicho Orgah J,Wang M, Yang X, et al. Danhong injection
protects against hypertension-induced renal injury via down-
regulation of myoglobin spontaneously

hypertensive rats[ J]. Kidney Blood Press Res,2018,43(1):
12-24.

expression  in

Marquez DF, Rodriguez-Sanchez E, de la Morena JS, et al.

[14]

[16]

(171

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Hypertension mediated kidney and cardiovascular damage and
risk stratification: Redefining concepts[ J]. Nefrologia (Engl
Ed),2022,42(5):519-530.

Van Bortel LM, Laurent S, Boutouyrie P, et al. Expert
consensus document on the measurement of aortic stiffness in
daily practice using carotid-femoral pulse wave velocity[J]. J
Hypertens,2012,30(3) :445-448.

Vlachopoulos C, Aznaouridis K, Stefanadis C. Prediction of
cardiovascular events and all-cause mortality with arterial
stiffness:a systematic review and meta-analysis[J]. ] Am
Coll Cardiol,2010,55(13) :1318-1327.

Wang J, Jing C, Hu X, et al. Assessment of aortic to
peripheral vascular stiffness and gradient by segmented upper
limb PWV in healthy and hypertensive individuals[J]. Sci
Rep,2023,13(1):19859.

Ji X,Zhao H, Wang M, et al. Study of correlations between
metabolic risk factors, PWV and hypertension in college
students[ J]. Clin Exp Hypertens, 2020,42(4) ;376-380.
Stanchev S,Kotov G,Landzhov B,et al. Depletion of vascular
adaptive mechanisms in hypertension-induced injury of the
heart and kidney[ J]. Bratisl Lek Listy, 2023,124(2):133-
142.

Czopek A, Moorhouse R, Gallacher PJ, et al. Endothelin
blockade prevents the long-term cardiovascular and renal
sequelae of acute kidney injury in mice[ J]. Sci Transl Med,
2022,14(675) :eabf5074.

Franco M,Pérez-Méndez O, Kulthinee S, et al. Integration of
purinergic and angiotensin [ receptor function in renal

vascular responses and renal injury in angiotensin II-
dependent hypertension[ ] ]. Purinergic Signal,2019,15(2):
277-285.

Kusunoki H, Iwashima Y, Kawano Y. et al. Associations
between arterial stiffness indices and chronic kidney disease
categories in essential hypertensive patients [ J]. Am ]
Hypertens,2021,34(5) :484-493.

Hortmann K, Boutouyrie P, Locatelli JC, et al. Acute effects
of high-intensity interval training and moderate-intensity
continuous training on arterial stiffness in young obese
women[]]. Eur J Prev Cardiol,2021,28(7) :e7-el0.

Ji N, Huang Z, Zhang X, et al. Association between egg
consumption and arterial stiffness: a longitudinal study[]].
Nutr J,2021,20(1):67.

G, B AR AR AT 15 P U R DR A B A T
5 R 2R (], [ 4R 27 2k, 2016, 36 (14) : 3526-3530.

R 40 8 AT A





