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Abstract: Objective To investigate the effect of lymphocyte count (LY) and monocyte/lymphocyte ratio
(MLR) on cardiac valve calcification (CVC) and prognosis in non-dialysis patients with chronic kidney disease
(CKD) stages 1-5. Methods From January 1, 2018 to December 31, 2023, 778 patients with CKD who were
hospitalized in the Nephrology Department of Xuanwu Hospital of Capital Medical University and underwent
echocardiography were selected. Among them, 269 cases had heart valve calcification and 509 cases had non heart
valve calcification. Data were collected on the patients' underlying diseases, white blood cell count, neutrophil count,
lymphocyte count, monocyte count, hemoglobin, platelet count, fibrinogen level, albumin level, low-density
lipoprotein cholesterol level, total cholesterol level, blood calcium level, blood phosphorus level and intact
parathyroid hormone level. Patients were followed up until September 1, 2024, with all-cause mortality as the
endpoint event. Multivariate general Logistic regression analysis was used to identify the risk factors for valvular
calcification in CKD patients, and the Cox proportional hazards regression model was employed to analyze the risk
factors for all-cause mortality in CKD patients. Results The incidence of heart valve calcification in 778 patients
was 34.58%. Compared with the non-valvular calcification group, the cardiac valve calcification group had older
age, higher proportions of hypertension, diabetes, hyperlipidemia, and CKD stage 4-5, higher MLR, and lower levels
of white blood cell count, neutrophil count, LY, hemoglobin, platelet count, low-density lipoprotein cholesterol, and
60 years [OR = 8.057
(195% CI: 5.401, 12.020) ], MLR [OAR = 6.981 (95% CI: 1.767, 27.581) ], CKD 4-5 stage [OAR =2.128 (95% CIL:
1.404, 3.224) ], concomitant hypertension [OAR =1.892 (95% CI: 1.072, 3.342) ], and concomitant hyperlipidemia
[OAR =3.312 (95% CI: 2.280, 4.811) | were risk factors for CVC in CKD patients. Among 778 patients, 86 (11.05%)
died, 614 (78.92%) survived, and 78 (10.03%) were lost to follow-up. The death group was older than the survival
group, with a high proportion of CKD stage 4-5, low LY, high MLR, high blood phosphorus, low blood calcium,

total cholesterol (P < 0.05). The results of multivariate logistic analysis showed that age >

high rate of hypertension, high rate of diabetes, and high rate of cardiac valve calcification (P < 0.05). Multivariate
Cox regression analysis showed that: age > 60 years [HAR =2.069 (95% CI: 1.176, 3.641) ], CVC [HAR =1.745 (95%
CI: 1.084, 2.810) ], LY < 1.0x109/L [HAR = 1.811 (95% CI: 1.105, 2.968) ], CKD combined with diabetes [HAR =
1.994 (95% CI: 1.257, 3.163) ] were risk factors for all-cause death in CKD 1-5 non-dialysis patients (P < 0.05),
while MLR > 0.31 [HAR = 1.045 (95% CI: 0.665, 1.643) ] was not a risk factor for all-cause death (P > 0.05).
Conclusion Elevated MLR is an independent risk factor for valve calcification in CKD non-dialysis patients, while
decreased LY is associated with all-cause mortality in CKD non dialysis patients. However, elevated MLR is not
independently associated with the risk of all-cause mortality in CKD non dialysis patients.

Keywords: chronic kidney disease; cardiac valve calcification; lymphocyte count; monocyte to lymphocyte
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B P PERL A B LY (MLR | IL20 AR (L R
B AR N AR R RAR [ LR & Z
RS, 22 F A Gui 2R 7 L (P <0.05) 50 R IR 5 Ak
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CKD[H 1(%) GIEIME SRR
A no RS MR B R R HARRE bl Bi(%)
IR AL 2H 269  69.00(62.00,77.00) 150/119 40(14.87) 94(34.94)  107(39.77)  247(91.82) 160(59.48)
OISl 509 56.00(45.00,65.00) 252/257 68(13.36)  191(37.52) 211(41.45)  415(81.53)  236(46.36)
ZIx Il 13751 2.756 0.336 0.505 0.205 14.686 12111
P1H 0.000 0.097 0.562 0.477 0.651 0.000 0.001

) I CRD A Bl I x 0L, F25)  RBRLATIEN PR x 107, 3
$1(%) 1~34 4-~53

IR AL 2H 170(63.19) 134(49.81) 135(50.19) 6.60 +2.29 4.46 £1.97

A LIRSS T2l 241(47.35) 334(65.62) 175(34.38) 6.94+223 475+1.98

ZIx Il 17.740 18.341 1.977 0.411

P1H 0.000 0.000 0.048 0.046
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IR T 2H 1.48 +0.59 0.40 £0.19 3.48 +£2.20 0.25(0.18,0.36) 34.03 + 6.54
OIS Ak 20 1.61 +0.65 0.38+0.18 3.41£2.04 0.23(0.16,0.30) 3430 +7.51
AR ZAR -] 2.822 1.282 0.411 3.354 0.501
P{H 0.005 0.200 0.681 0.001 0.617

RS AL 20 106.00(91.50,120.00) 198.38 + 67.66 4.42+1.24 276 £1.18 453 +1.50 2.16+0.26
B fE] 108.00(92.00,128.00) 215.05 + 74.08 4.50+1.36 299 +1.72 4.82+1.97 2.15£0.23
Z1x il 0.411 3.073 0.802 1.997 2.047 0.382
P{H 0.046 0.002 0.423 0.046 0.041 0.703

D IRAREAS fh L 1.37 £ 0.40 139.01 + 131.59 100(37.17) 58(21.56) 170(63.19)
| L Xz i asEl 1.39 +0.46 149.40 + 156.35 167(32.81) 110(21.61) 298(58.55)
ZIx* il 0.698 0.889 0.382 0.001 1.588
P& 0.485 0.374 0.223 0.987 0.208
2.2 MERFBUZMEZR S [ P (SN ) L JIH T (SN ) ol A AR o, R AT

DL R B A5 40 (5 =0, /& =1) WIH A&,
R (<60 % =0, 260 % =1) & IF &L JE (75 =0,
=) VAIFBEIRIE (15 =0, J& =1) & I = R I
(75 =0, =1) .CKD 43I (CKD 1 ~ 33| =0, CKD 4 ~
SRS DN 0 o (G RSN R v R o
(SENAE D) (LY (SZI{E )  MLR (SEIE) | 121 & H
(SZME) L /N AR T8 CSEE ) AR %5 B i & iR

% A 2 — M Logistic [ 5 43 81, 25 % R < 45 i
60 # [OR =8.057 (95% CI: 5.401 , 12.020)]. MLR
FHES[OR =6.981(95% CI: 1.767,27.581)]. CKD 4 ~
SHI[OR =2.128 (95% CI: 1.404, 3.224) | . & 3 5
Ifil JE[OR =1.892(95% CI: 1.072,3.342)], & If &5 Ig
I [OR =3.312(95% CI:2.280,4.811) ] CKD %
H 0 AR S AR B fE B I 2R (P <0.05) . WLER 2,

\%

R2 CKDEBEEXR S LBIRSEL 2 EZEM % EZE—% Logistic @35S 51

AR 2.087 0.204 104.525
MLR 1.943 0.701 7.684
LY 0.005 0.220 0.000
rh R AT A4 -0.035 0.108 0.105
S8R 0.009 0.100 0.008
/MR -0.003 0.001 3.051
JiiEaR: 4= -0.001 0.004 0.040
CKD 434 0.755 0212 12.677
B RTINS 0.638 0.290 4.834
GRS 0.259 0.179 2.083
IR I AE 1.198 0.190 39.541
W -3.424 0.678 25.467

0.000 8.057 5.401 12.020
0.006 6.981 1.767 27.581
0.983 1.005 0.653 1.548
0.746 0.966 0.782 1.193
0.930 1.009 0.829 1.227
0.081 0.997 0.995 1.000
0.841 0.999 0.990 1.008
0.000 2.128 1.404 3.224
0.028 1.892 1.072 3.342
0.149 1.296 0.911 1.842
0.000 3312 2.280 4.811
0.000 0.033
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0.05) . FET-45 1716 4L 4F iy L CKD 0 401 L LY .
MLR | i €188 1 /N0 43 A3 58 B L P 8 L I | I
5 A I I A TR PR IO IR RS AL L8R
gl ZI ks, 2R A SR L (P<0.05) ;58T
A AR K L CKD 4 ~ 535 e (LY fi% .
MLR = | ML & A5 AR 5 T i 1R 3808 5 IF IR
R A IR R R . WLER 3.

®3 RTAMFEANIRKRELLLR

CKD 43 11(%)

AR Rl e ik

e |G o) 1~348 4-~54] RUS S (x10°L, x £5) (x10°L, x +5)
A 86 69.15+11.74 28(32.56) 58(67.44) 1.29 +0.51 0.40 + 0.21 4.56 +1.90
eanl 614 57.76 = 13.98 392(63.84)  222(36.15) 1.59 = 0.64 0.38 £0.17 4.65+1.96
11X Z18 7.206 30.764 4.139 1.046 0.433
P 0.000 0.000 0.000 0.296 0.665
20531 MLR [M(P,,P,))]  MZEM/(YL, x+5) MAMRHGEEN (%, x+5)  FBEEA/(/L, x+5) B/ mmol/L, M(P,,,P,)]
A 0.31(0.21,0.45) 97.18 £ 21.04 11.89 + 1.96 31.76 £ 6.19 1.40(1.21,1.72)
A 0.23(0.17,0.30) 110.51 £24.73 12.49 +2.05 3478 +7.27 1.25(1.11,1.52)
1/ % Z1E 4.239 4.761 2.438 3.677 3.131
P1H 0.000 0.000 0.015 0.000 0.002
2035 145/ (mmol/L, x + s) EIFEIE #1(%) SIS Bl(%)  BIFEBRIMAE #1(%) AIFCRERAL 61(%)
T 2.08 +0.24 80(93.02) 56(65.12) 41(47.67) 53(61.63)
e 2.16 +0.24 514(83.71) 301(49.02) 327(53.26) 166(27.03)
11X ZAH 2.441 5.088 7.818 0.943 41.988
P{H 0.015 0.024 0.005 0.332 0.000
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FH BZFA AR ILE , 48 Log—rank x> K56 , MLR =0.31
() 5 BRI R AL T MLR <0.31 i 22 & (Log-rank
X’ =7.476,P=0.006) . UK 1FIE 2.
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LOF et Ji (5 =0, /& =1) (HIFBEIR I (5 =0, )& =1) A
o BRI AR AT 22 9 Co I8 52T 45 8 L < A4 >
) ﬁ*ﬂﬁl 60 % [HR =2.069 (95% CI:1.176,3.641)]. & I 0>
ﬁaﬁ Hl [ 45 4k [H R =1.745 (95% CI: 1.084,2.810)]. LY <
g 04 b 1.0 % 10”1 [HR =1.811 (95% CI: 1.105,2.968)].CKD
. _IMLR<0.31 4 IEWE SR B HR =1.994 (95% CI: 1257, 3.163)] &
02 MR CKD 1 ~ 5 W19k3% H7 H % 42 BB T 9 B A 36 (P <
o, MIRS031H 0.05) ; ifii MLR =031 [HR =1.045 (95% CI: 0.665,
0 10 20 30 40 50 1.643)]1 A & 4 N % 1200 /& B A 2 (P >0.05) .
W7 1L/ eI
B2 MLR3XfCKDIREH EE&E RREFEMNZIT
*4 CKDEEZ£EZTHZEZE CoxEASNH
5 b s, Wald X P HR e
TR bR
Ay 0.727 0.288 6.363 0.012 2.069 1.176 3.641
CKD 43 0.477 0.256 3.463 0.063 1.612 0.975 2.664
BIF OIS 1L 0.557 0.243 5257 0.022 1.745 1.084 2.810
LY 0.594 0.252 5.544 0.019 1.811 1.105 2.968
MLR 0.044 0.231 0.037 0.848 1.045 0.665 1.643
[N 0.434 0.284 2335 0.126 1.544 0.885 2.694
SE{=| 0.446 0.264 2.849 0.091 1.561 0.931 2.619
ik 0.434 0.473 0.843 0.359 0.648 0.256 1.636
HIFT I 0.208 0.432 0.231 0.631 1.231 0.527 2.872
IR 0.690 0.235 8.594 0.003 1.994 1.257 3.163
3 Tt 9 T o LS AT I ) 172 CKD A8 380 R IS 45

o R0 3 A A b RS R DG FAD B Bl U 4
FE AT 0 10 VA A B R I A > U PN B )
By, B 1k I B3 o e RS Ak TE 4 1 1
Mr& g w0, It S B E R RA B
KHK . A HEFE R W J AT Ak A 3 3l KO 5 1k 4
5 MHD S8 3 (9 42 [ BB T 22 R0 1L FE T 28 (1 38 in
A M AE— TN 204 5] CKD 2,3 3 AR & 19 B 5%
H, >30% (1 58 E A 3 B Bk a2 e I A AR
AWF5E 778 il CKD 1 ~ 5 HAHE 1% M7 /B 34 3= 2l ko 45
11 & A2 R R 32.78% , OIS AL B R A RN
10.79% .,

CKD & DR RN EARE, —
T2 A6 43 BT 45 R s G 9RO IR RS 46 /Y CKD A8 3
AT W4 AH XA R, A T 4R B S L CRP KR
S0 3 HRCT R B IR 1 ) AR R AT L IR

AR A TR0 PR ZE O SR A O I LA A B K AR
EAFRVEH , 5 CKD & Ml e, CKD 2 5 {5 ff)
THEREARSY, FRMRE T %2R R %2
7M1 IR T 9 CKD B 2 h, CRP A 41 il A -6 7K
V5 E SRR AR R A
FRAF B RAEFR WU LY | BAAZ A0 M T8 &% MLR %t
3E 375 BT £ 3 0 S S5 Ak 1) B ) A O . AR B ST
e B C IR TS A 21 BB 3 0 LY S K T O T
AL B ALY B REARITAS J& CKD B & 0
S JEE 5 £, 1 2 57 S B R 3%, T MLR 2 CKD B3
IR0 R S5 A 1 s 6 PR 2R

CKD £ 5 0 3% 58 45 1k 1) 2% s B 0 468 22 0 5
W i ZE AL L AR R S AR Ak I L ML BROR L
WAk i ZE AL A BF 9T K B L35 A% 24 AL
il £ 45 DNA H e A6 41 8 s i | e 0 i 8 9
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I PR T AT 11 245 49 5 0 o FH 1 390 B 3R 97 00 1 A8 %
IR TR A o 38 A e PR A G Ak E R S R I A I
AR, Z B = 5 o R AR B | (15 50145 Ak K
DL U7 RS R £ 2 UL S B R 1Y) 7S
FEER (SNF474) #b 78 58 3T Gla £ 1 FI 482 3= K 5583R
I7 TR BERE IS, M AR AR R Tz

AR, bR T A LR MLR 22 3] 6 i H
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