I

IR
J Clin Pathol Res

2020, 40(12) http://lcbl. .
(12) http://lcbLamegroups.com LS

doi: 10.3978/j.issn.2095-6959.2020.12.009
View this article at: http://dx.doi.org/10.3978/j.issn.2095-6959.2020.12.009

Bzt . B4R/ 5% EREE S L EXNERFIENRENR

(1. 1%

[ =]

eSS 35

BEEE KSR HE

A, RAR, M, B4, FERS, K
M EERIR 2 R BE, TLI8 4R 2210045 2. F ) BB 2% s B e B BE, YL 271 221006)

By : ST AT 5. SR A A A/ 5 % B2 R 41 L fH (monocyte to high density lipoprotein
ratio, MHR)54E45ME I % HT (maintenance hemodialysis, MHD)BH ME LN CR. Fik: &
WESE Ry MUBPEAESE , A0 A 20184F 10 H Z20194F 10 H TR M BB 5% i T B2 B i v Ak Hh o A7 AR
ML ENTIR YT B 7700 B8, T FH R S A7 S A 4G BB == 3k 45 K (abdominal aortic calcification,

AAC)TELL, I LA AR 73 BUIE 3 B ka5 Ak 20 M 8 = S kAR5 A0 28, 18 3 20 Ik s 1k 28 AR 6 45 46 3
5, XA B B kSRR B A E A, %FﬁSpearmanﬂ‘ﬁj@ﬁ’*ﬁ\ ROCHIZ At R i MHR 5
Ji B PRAES A S T S kS R OC R . R W AMHD B E 776, Horb kA7 E Sk
PR 3B, b AL AL B 281, EE@H{S%%UWJ; 1 F B ka1 2 5 I 3 3h kIR 516 21
BETEARR . AR, TS H A . MHRYS HURSS IR &K (parathyroid hormone, PTH),
AIFEME . 570 M %% (cardiovascular diseases, CVD) . ffi FiIGM:4E4: ZDHIFIH 251
B E X (P<0.05), HAHAZgMME 5. MARS IE 3= 30 Bk E5 1 2 15 A2 (r=0.389, r=0.377,
P<0.05), %% EERE 3 3h s 1k 41 A MHRAE AR T 5 BE I8 3 3h k85 1k 4H (0.40£0.18 vs 0.62£0.31,
P<0.05), MHRIE 3= 3 ik 55 1k /" F P B2 A AR OGP (r=0.359, P=0.025). A% 40T+ E i 1 3 o)
ka5 BIROCITZE F i A 0.725(P=0.001) , #HUE64.1%, 4E51E73.7%, MHRWW'JH’EJI_@JHM%
T ROCHT 4 F I AR M0.718(P=0.001), fHUEIE46.2%, 4 3PE89.5%, LEit: HEHFE M BE N B E
HINE B IR Ak A A R A, A A A MHR%H’EE@J%%%*Q]@, HMHR'@HEIZJJHK%H’J
JEEFRREAADC, AT AN S 3 B Bk A Y A A

MEGERT s AT AN/ 2 IR B T L fE I 51k

Predictive value of monocytes count and monocyte to high-

density lipoprotein ratio for abdominal aortic calcification

in maintenance hemodialysis patients

ZHOU Qiao', ZHOU Ziying', TENG Jie', FENG Jinhong®, YIN Zhongcheng’, ZHANG Ying’

(1. Clinical Medical College, Xuzhou Medical University, Xuzhou Jiangsu 221004; 2. Department of Nephrology, Affiliated Hospital of Xuzhou

Abstract

Medical University, Xuzhou Jiangsu 221006, China)

Objective: To explore the association of monocyte count, monocyte to high-density lipoprotein ratio (MHR)
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and vascular calcification in patients with maintenance hemodialysis (MHD). Methods: This study is a
retrospective study. A total of 77 patients who underwent regular hemodialysis at the Blood Purification Center
of the Affiliated Hospital of Xuzhou Medical University from October 2018 to October 2019 were determined
abdominal aortic calcification (AAC) using abdominal plain radiographs. According to the results of this
examination, patients were divided into an abdominal aortic calcification group and an abdominal aortic non-
calcified group, then abdominal aortic calcification group was divided into abdominal aortic calcification mild and
moderate group and severe group according to calcification score. The relationship between MHR and abdominal
aortic calcification and the severity of abdominal aortic calcification was studied by Spearman correlation analysis
and ROC curve analysis. Results: A total of 77 MHD patients were included in this study, including 39 cases
of abdominal aortic calcification, 28 cases of mild to moderate calcification, 11 cases of severe calcification. In
terms of age, monocyte count, serum albumin, MHR, parathyroid hormone (PTH), hypertension, cardiovascular
disease, and the use of active vitamin D preparations was statistically significant (P<0.0S). Monocytes and MHR
were positively correlated with abdominal aortic calcification (r=0.389, r=0.377, P<0.0S). The MHR value in
the mild to moderate abdominal aortic calcification group was lower than that in the severe abdominal aortic
calcification group (0.40£0.18 vs 0.62+0.31, P<0.0S), and MHR was correlated with the severity of abdominal
aortic calcification (r=0.359, P=0.025). The area under ROC curve for monocytes was 0.72S in abdominal
aortic calcification (P=0.001), sensitivity was 64.1%, and specificity was 73.7%. The area under ROC curve for
MHR was 0.718 in abdominal aortic calcification (P=0.001), sensitivity was 46.2%, and specificity was 89.5%.
Conclusion: The incidence of abdominal aortic calcification is higher in patients with maintenance hemodialysis.
Monocytes and MHR are associated with abdominal aortic calcification and MHR is related to the severity of
abdominal aortic calcification, which can predict the occurrence of abdominal aortic calcification.

maintenance hemodialysis; monocyte count; monocyte to high density lipoprotein ratio; vascular calcification
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Table 1 Comparison of clinical characteristics between abdominal aortic calcification group and abdominal aortic non-calcified

group

TiH JE F BBk 52 (n=39) M FEBKARES 2 (n=38) P
iR/ % 58.54 +11.10 45.53 + 14.60 <0.001
BEATIE/ H 36 (12, 60) 24 (12, 60) 0.800
PN )/ [11(%)] 26 (66.7) 23 (60.53) 0.575
BMI/ (kg-m ) 23.34 +2.99 22.85 + 4.04 0.555
Wi Hs /mmHg 148.77 + 31.22 142.63 + 21.06 0.316
#F7K £ /mmHg 82.62 = 14.91 83.71+9.82 0.705
V-2 5k /mmHg 104.67 + 19.28 103.35 + 12.02 0.721
ML/ (gL™) 103.44 +25.3 102.00 + 22.65 0.794
HRZAAET L (x 1017 0.43 £ 0.15 0.31+0.13 <0.001
I PR PR / (pmol L) 349.62 + 96.27 371.26 + 101.02 0.339
B /NERBE R /[(mL-min ™" 1.73 m )] 6.58 (5.20, 9.88) 5.76 (471, 8.33) 0.099
H&EM/(gL™) 40.63 + 5.96 43.28 +5.53 0.047
23 W& LA / (mmol. L) 5.40 (4.54, 7.08) 4.84 (445, 5.58) 0.201
1145 / (mmol-L™) 231 £0.24 223 +0.29 0.227
1M/ (mmol-L™) 1.69 + 0.32 1.72 +0.53 0.706
FEHE A/ (mmol™-L ™) 3.92 +0.94 3.89 +1.39 0.928
SR EE/ (mmol- L) 4.19 +1.07 3.93 +0.96 0.274
= H I/ (mmol L) 1.09 (0.76, 1.63) 1.18 (0.83, 1.59) 0.639
1o 2 BRI/ (mmol L) 1.02 £0.32 1.12 +0.38 0.190
R R & A / (mmol L) 2.48 +0.78 2.16 + 0.74 0.068
JE# 1/ (mgL™) 316 (228, 673) 405 (249, 619) 0.603
PTH/(pg-mL™) 165.10 (65.60, 279.80) 377.30 (214.65, 599.58) 0.002
MHR 0.46 + 0.24 0.30+0.15 0.001

SRk =EF 5K s+ 1/ 3K s

Mean arterial pressure = diastolic blood pressure + 1/3 pulse pressure.

R2EEBSUASEENRIFBH AN G HES RGBRILE

Table 2 Comparison of comorbidities and the use of drugs between abdominal aortic calcification group and abdominal aortic

non-calcified group

1 M / MRS / L MBS / FGAEFE / 55 / WA D
) [ 1] (%)] [ (%)] [ 1] (%)] [ (%)] [ (%)) il /L1 (%)]
Ak 39 36 (92.31) 16 (41.03) 12 (30.77) 11(28.21) 8 (20.51) 18 (46.15)
445

il 38 28 (73.68) 8 (21.05) 2(5.26) 2 (5.26) 4(10.53) 8 (21.05)

p 0.029 0.059 0.004 0.007 0.227 0.020
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2.6 BiZMMARITE . MHRTUNAE £ BhBKES 1L &k
PR A0 I BRI MHER W AS 30 A5 &, A T IE
F BRI RS bR, 2 HIROCHZR (E1) 7%
ROCHIZR F A5 80.725F10.718, ¥k TF0.7,
Z S G L (P<0.05, $4); Horh SR 401

F3 B 5 EZIMEZ R Spearmantl X 4317
Table 3 Spearman correlation analysis of calcification and

its influencing factors

MR R FHRREL (r) p

AR 0.443 <0.001
IE -0.213 0.063
AR TR 0.389 <0.001
MHR 0.377 0.001
PTH -0.352 0.002
e I 0.249 0.029
B PRI 0216 0.060
NN (K== 0.331 0.003
P E 0.306 0.007

R4 BRI HAIMHRYS 8 = 5 R E5 L B TUANME

THECAE0.37x10° /LA, S0B M FIRE S M 22 Rl i K
(UM 64.1%, F5i51H73.7%) ; MHRAE0.439H],
IR R R S M 22 R e K (UM 46.2% , R S
89.5%), HE/NEAZAMLTHEC. MHRUNE 3 30 ik
AA R R X,

10 124 e
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Figure 1 ROC curve of monocyte count and MHR predicting

abdominal aortic calcification

Table 4 Predictive value of monocytes count and MHR on abdominal aortic calcification

ARt AUC Frifiis P 95%CI (L) 95%CI (U)
MHR 0.718 0.058 0.001 0.604 0.831
M 0.725 0.058 0.001 0.612 0.838

3 itig “ CKD & K A Y i 48 9iE IR 28538 i mTORC 1l JH

B A 2B K R, CKD /B R AEZ T I
Tt B E W EERIY X, CVDIERNB
Mrie B mEmst Wy, RmHLH — B R s,
Horpm 4 8510 B 258 91 &\ . A X F A
#, MHD B3 Y I8 854k & A4 R WL, HoE ™
#, AR R S B8 T W R U0 AR B
FEAIESE : MHD B &4 i & 554k 38 2 (3911,
50.65%) . L4514k = MHD H 3 CVD & 4k iy Al <7
fEf N E, HmEILE o & 2y, HE R LH
FEVSMCsH R B AL . B4 T X AL % )
D HARE G N Z W R #4E 7 % . Klothok
F. JREREHA. IRECEMIAT Sl NS 5T
MHD B M E 8k i &£, RAESMHD B %
L 85 A 1 %2 2 Rt s BT AR e U, LinZg A

25 M A KA. — Tl R A5 % B 8h ik
CRRT ARHE T BN LEN ML RREA
5 V5 R NS 2 A X I A AR 1 . DL _EIFSE
W] R A 7E MHD S8 35 100487 4% 4k (%) & A b A5 i 22
YEF . B iR D0 o 45 4% Ak 4 5 vk 3 A R Bl ik
if%*ﬂ%ﬁ%j’ﬂ%(computed tomography, CT).
TR W Z i (electron beam tomography,
EBT) . M-V 48, b g d A X 2 A 46 A
fag o 5, FLAR ST R A ARYY, Bellasi®e U7
FER B WA AL R A B Y i A8 S AT 4 B
AT BURAE R R S . R AR B S B
AN ASE S R R 3 3t kO S & AR 851K . Okuno
25 USO8 3 3h ik 45 1k 7F MH D i 3% v 3% i 77
fE, TETIMCVDIREIER LA WAEME, £ ] g
RTG RIS o (HIX SR F G A 4 By 5%, e 2



3150

Il PR 595 i 2 75, 2020, 40(12) http://Icbl.amegroups.com

2 B= B i R N, FH PRHE LIk & PR e - 4 ) A
AR kA, HE RS AT . A IR BE A 48 bRt R
G

MHD (#3885 i % A2 SR A5 010
AL PTHRZERL . 2990097 . BIRMEIR . /I
CVDEHYIM L, AW seas R R, FEft. &
FAR G EIIKEA O, (HREW &SNS
e E S KES LA 5, PTRESE R o A S D L R
% R IR 25 X B AR s 55 . 2B
UCNPTHAEHE M E54k, (HAHEGE K 32 3 ik 5 1k
HEFAWPTHK R TIAEESILA, ZRA%IT%E
S, AT RE 5 HE 3 S RS 1k 21 2 8 R O T A
ZDHF . PTHAKFREACH . A 24T,
KA T KA S — 2L PTHAK Y- 51 330
TRES LAY e 2R o A BFFE A k. B A0 I A A Y
5 I A0 7 A AT 8 AN M TR 1~ RN 4 A Ry 3, ARt ot 4
U LA & A S e A A, A S I B &
55 AU A0 A5 S0 T 22 TR D RE ST AH DG . ARl
WESE T X —4518 . A4S 18 3 sh ks 1k i)
KA IR OC

Kanbay %P F20144F ¢ 38 T MHR, ibfi]
XF3404 CKD B H HAT T F 433 A VT, B IX
Kol 7R A S o AR A A, I
HHE CAMHR, 5 4 I MHRP T & A] Rk
CKD & & 1Y.0 il 18 S5 R LE W IE R &R . 2019
HE TG FETT8 15944 CKD &5 & 1 A i 1 0F 5% P2 10E 52
TMHRE B IIReREA0A ¢, Jf48 th MHRTE 5 Ui fig
SRS 43 J2 07 TR AE A (. MHERAE S — A7 1 4%
PEFE RS, SCRMEHRIEM K, Shgassht)
Sk RERE AL . IR BBl bk R e
K CVDHIHE S H A, HIE ) FMHR5MHD
B A S AL A 5 R G . MHRE I — 4%
PEFEFR, FRATEMMHR S MHD B %8 T 3 Ik 55
FAE . ASHIFSE & IUMHRTE IE 32 20 ik 45 1k 41 Fi s
F o KAE B AL A AFE 22 5%, Spearmanf & 43 Hr
7R MHRFNE 32 8h K45 f i & AE B IEAH G iff—
Ao &M . MHRTER IR E ki 58
R Esh kA 2SS, HEIEME, #R
MHR5 J§ == 20 ik 45 4k iy ™ F R B A OG, IF HL15 2]
MHRTH IR = 20 k45 1k 09 B A B W M 0.439, A
L A I MHR BT LT A8 = 3 Bk s 1k /9 & A, B
M MHR>0.4390F, 7 3 3k E5 4k & A 09 v] RE M T
K, BLE AT DR O i AT R T, GRS A5 4k
B %

gE LAk, AR K BLZ AT S, MHR
516 F Bk fL ) & A A 56, HMHRS IE = 30 ik

AL E AR AN SC, TR IR 3 B bk Ah Y TN 45
b, AT A MHD B IE 3 2 kS Ak i T
FabR, HEUNI I Gal-3% L I 2 AMA R 1 C3a 4
ARSI T, RS RAR, TR R R BeAES
AFFEL RO PR MU B0 K A R T 5 AR 4R 4 T
R, (HARWT ST IS, BEBORE A D
A RE RS — LB ST ZRAT R, AT B 2 REEA
BEHLGS BT A UE S

S 3k

1. Disthabanchong S. Mechanisms of vascular calcification in kidney
disease[ J]. Adv Chronic Kidney Dis, 2019, 26(6): 417-426.

2. Dayanand P, Sandhyavenu H, Dayanand S, et al. Role of
bisphosphonates in vascular calcification and bone metabolism: a
clinical summary[ J]. Curr Cardiol Rev, 2018, 14(3): 192-199.

3. Strauss HW, Nakahara T, Narula N. Vascular calcification: the evolving
relationship of vascular calcification to major acute coronary events[J].
J Nucl Med, 2019, 60(9): 1207-1212.

4. Huang M, Zheng L, Xu H, et al. Oxidative stress contributes to vascular
calcification in patients with chronic kidney disease[J]. J] Mol Cell
Cardiol, 2020, 138: 256-268.

S.  Zhang D, Bi X, Liu Y, et al. High phosphate-induced calcification
of vascular smooth muscle cells is associated with the TLR4/
NFkappab signaling pathway[ J]. Kidney Blood Press Res, 2017,
42(6): 1205-1215.

6. Akboga MK, Balci KG, Maden O, et al. Usefulness of monocyte to
HDL-cholesterol ratio to predict high SYNTAX score in patients with
stable coronary artery disease[ J]. Biomark Med, 2016, 10(4): 375-383.

7. Adragio T, Pires A, Birne R, et al. A plain X-ray vascular calcification
score is associated with arterial stiffness and mortality in dialysis
patients[ J]. Nephrol Dial Transplant, 2009, 24(3): 997-1002.

8. Kauppila LI, Polak JF, Cupples LA, et al. New indices to classify
location, severity and progression of calcific lesions in the abdominal
aorta: A 25-year follow-up study[ J]. Atherosclerosis, 1997, 132(2):
245-250.

9.  Jean G, Mayor B, Deleaval P, et al. Vascular calcification progression is
an independent predictor of mortality in patients on haemodialysis[ J].
Nephron, 2015, 130(3): 169-174.

10. Hénaut L, Massy ZA. Magnesium as a calcification inhibitor[J]. Adv
Chronic Kidney Dis, 2018, 25(3): 281-290.

1L S, BOHETE. M VR I A 5 Ak 1 o SR ) BT 5
PEJR[]. F EEA TN 22, 2019, 36(10): 1311-1315.

QI Jie, HUANG Jinyu. Research progress in pathological

mechanism of vascular calcification in patients with chronic kidney



BN E . BN / 5 R LU (RO A ML BB AT RS IR SRS A i AN B A, 45

3151

12.

13.

14.

1S.

16.

17.

18.

19.

20.

21.

disease[ J]. Chinese Journal of Modern Applied Pharmacy, 2019,
36(10): 1311-1315.

Choi SR, Lee YK, Cho A]J, et al. Malnutrition, inflammation,
progression of vascular calcification and survival: Inter-relationships in
hemodialysis patients[ J]. PLoS One, 2019, 14(5): e0216415.

Liu J, Zhu W, Jiang CM, et al. Activation of the mTORC1 pathway by
inflammation contributes to vascular calcification in patients with end-
stage renal disease[ J]. ] Nephrol, 2019, 32(1): 101-110.

Sanchis P, Ho CY, Liu Y, et al. Arterial “inflammaging” drives
vascular calcification in children on dialysis[J]. Kidney Int, 2019,
95(4): 958-972.

Loépez-Mejias R. IL-6: linking chronic inflammation and vascular
calcification[ J]. Nat Rev Rheumatol, 2019, 15(8): 457-459.

Zhu X, Cai H, Zhu M, et al. Association of abdominal aortic
calcification estimated by plain radiography with outcomes in
haemodialysis patients: A 6-year follow-up study[J]. Nephrology
(Carlton), 2019, doi: 10.1111/nep.13644.

Bellasi A, Ferramosca E, Muntner P, et al. Correlation of simple imaging
tests and coronary artery calcium measured by computed tomography
in hemodialysis patients[ J]. Kidney Int, 2006, 70(9): 1623-1628.
Okuno S, Ishimura E, Kitatani K, et al. Presence of abdominal aortic
calcification is significantly associated with all-cause and cardiovascular
mortality in maintenance hemodialysis patients[J]. Am J Kidney Dis,
2007,49(3): 417-425.

Chertow GM, Raggi P, Chasan-Taber S, et al. Determinants of
progressive vascular calcification in haemodialysis patients| J]. Nephrol
Dial Transplant, 2004, 19(6): 1489-1496.

Hénaut L, Candellier A, Boudot C, et al. New insights into the roles of
monocytes/macrophages in cardiovascular calcification associated with
chronic kidney disease[ J]. Toxins(Basel), 2019, 11(9): 529.

Kanbay M, Solak Y, Unal HU, et al. Monocyte count/HDL cholesterol

ratio and cardiovascular events in patients with chronic kidney

ANSCEI A JAIs, i A, e, TARAL, R, KA AR
IR AT AN/ PR N A P LR 2 AR L R
1 32 3 kS Ak B T A ELL 7). i PR S E2% K, 2020, 40(12):
3145-3151. doi: 10.3978 /j.issn.2095-6959.2020.12.009

Cite this article as: ZHOU Qiao, ZHOU Ziying, TENG Jie, FENG
Jinhong, YIN Zhongcheng, ZHANG Ying. Predictive value of monocytes
count and monocyte to high-density lipoprotein ratio for abdominal
aortic calcification in maintenance hemodialysis patients| J]. Journal
of Clinical and Pathological Research, 2020, 40(12): 3145-3151. doi:
10.3978 /j.issn.2095-6959.2020.12.009

22.

23.

24.

25.

26.

27.

28.

29.

30.

disease[J]. Int Urol Nephrol, 2014, 46(8): 1619-1625.

Shi WR, Wang HY, Chen §, et al. The impact of monocyte to high-
density lipoprotein ratio on reduced renal function: insights from a
large population[ J]. Biomark Med, 2019, 13(9): 773-783.

Ya G, Qiu Z. Relation of monocyte/high-density lipoprotein cholesterol
ratio with coronary artery disease in type 2 diabetes mellitus[J]. Clin
Lab, 2018, 64(6): 901-906.

Wang HY, Shi WR, Yi X, et al. Assessing the performance of monocyte
to high-density lipoprotein ratio for predicting ischemic stroke: insights
from a population-based Chinese cohort[]J]. Lipids Health Dis, 2019,
18(1): 127.

Selcuk M, Yildirim E. Comparison of monocyte with high density
lipoprotein cholesterol ratio in dipper and nondipper hypertensive
patients[ J]. Biomark Med, 2019, 13(15): 1289-1296.

Chen JW, Li C, Liu ZH, et al. The role of monocyte to high-density
lipoprotein cholesterol ratio in prediction of carotid intima-media
thickness in patients with type 2 diabetes[J]. Front Endocrinol
(Lausanne), 2019, 10: 191.

‘Wang Q, Meng Y, Cao W, et al. Association of monocyte to high-density
lipoprotein cholesterol ratio with carotid artery intima-media thickness
in patients with systemic lupus erythematosus[ J]. Biomark Med, 2018,
12(4): 359-364.

Ganjali S, Gotto AM, Ruscica M, et al. Monocyte-to-HDL-cholesterol
ratio as a prognostic marker in cardiovascular diseases[J]. J Cell
Physiol, 2018, 233(12): 9237-9246.

Wang Z, Chen Z, Ma X, et al. The predictive value of serum galectin
3 for abdominal aortic calcification in maintenance hemodialysis
patients: A prospective cohort study[J]. Hemodial Int, 2020, 24(2):
212-220.

Wang Y, Miao Y, Gong K, et al. Plasma complement protein C3a
level was associated with abdominal aortic calcification in patients on

hemodialysis[ J]. ] Cardiovasc Transl Res, 2019, 12(5): 496-505.



