- 526 - HAEBAEZIFEYORGE 20347 A8 H 2% 47 Chin ] Mult Organ Dis Elderly, Vol.22, No.7, July 28, 2023

- I RATST -

EMHEEEREFENRENEESBRMNES CMESHNEXE

A K
(! TPEBERIK MR B B FEIEP R, TG 400016 T JRTTR I I AR B BE - >4 BHEE2F),” IR, T 408400)

[# ZE] BH M2 (CKD) 4EprE Mg AT 8 = 8 maE 5.0 A S 500 = 10 (LVH) AR 3 IkEs 1k (AC)
PIAHSCHE, g BIBEHT 2018 4F 1 A 28 2019 4 3 A HPRERMAME S —BEBEGR 1) 465 #i) CKD i#HT A HIG R 7R,
SO B R YR SEIR B AT A O B ST IS CT B LA R MHB X R Ar 259t . K 328 AT 4k L s A
Ry (1 B AR LVH, 438 LVH 20 234 1) KA LVH 20 94 6, 4 330 B 7 M6 CT SFH sl X R oY & H e 6
FELE AC, 00 AC 41199 1 KAl AC 41 131 4, #4269 BilRIATAT 4k 7.0 30 B R M CT sl X ek s i) i 3 3 i s
WA, 43 F AR5 W2 36 191 (I35 /K F-<0. 81 mmol/L) \IEH I 3E BEZH 106 171 0. 81 < LMK <1. 45 mmol/ L) K /& ML i
20 127 B CIEBEZKT>1. 45 mmol/L) . SR SPSS 26. 0 SEit B AT 4G 40 B, AR HEECHE 23 20 [ L3 4 iR ¢ A
Mann-Whitney U #230850X° K36, RFHZHE logistic BB MTMERK TS5 LVH X AC 56R, &R 59 LVH 411bE, LVH
2H B FUCARTE] (150. 80+25. 19) F1( 144. 00£24. 94) mmHg (1 mmHg=0. 133kPa) ] &FIKIE[ (85. 50+18. 18) F1(79. 96+ 14. 80) mmHg | . IfiL75
W[ (1. 97£0.76) F( 1. 73+0. 73) mmol/ L] KMEFRIG IR 2 25. 21% (59/234) Fl 15.96% ( 15/94) 1Y BETF &, 4RI [ (49.25+13.52)
H(52.78+12.34) % | MLTEH[ (98.51+26.10) F1( 107.05+26.48) g/L]  MIHEHS[ (2.07+0.29) F1(2. 16+0. 31) mmol/L] K H
[ (38.09+5.94) F1(39. 74+5.77) g/ L1 K -1 WL B, 2 R IH Gt L (3 P<0.05) , 5k AC 4AAH1L, AC Ay &
FAEWR] (57.82+£10.32) 1 (45.87+11.75) % ] ML LT 4K A [ (102. 22+24. 57)%[1(94. 55£28.16) g/L]  MLIH 5[ (2. 16+0.28) Fil
(2.00+0. 31) mmol/L] MLIHBE[ (1.99+0.76) FI(1. 81+0. 74) mmol/L ] A5#ETA[ (52. 70+£20. 02) F1(44. 54+18.42) mg/dl ] .
BHIRIR BRI 2 ] 28. 64% (57/199) Al 15.27% (20/131) 1 K i35 iR B # [ 28. 64% (57/199) Fl 15.27% (20/131) ] ¥ & T+,
KR (81. 67+15.00) F1(87.31£19. 35) mmHg ] S BB 259 0948 FH 2 39. 70% (79/199) Fi1 55. 73% (73/131) ]34 ;b ZREAR,
ERWAGIER L () P<0.05) . ZFFE logistic M358 =M, 475K KT+ & (OR=1.017,95%CI 1.001 ~1.033;P=0.038) |
M5BT (OR=1.581,95%CI 1.080~2.316;P=0.019) & HHHIRIE (OR=0.540,95%CI 0.296~0.987; P=0.045) LA K 25 1 T &
(OR=0.934,95%CI 0. 891~0.979; P=0. 004) j& CKD AERePE MBS 85 5 LVH B fak R, 4E# (OR=1.091,95%
CI 1.067~1.117;P<0. 001) . [iEBETE (OR=0. 307,95%CI 0. 128~0.734;P=0.008) A5 (OR=1.085,95%CI 1.046~1.125;
P<0.001) LKA I MR (OR=2.039,95%CI 1.041~3.995;P=0. 038) & CKD 435 If i B A7 % & 9 AC 7 G &,
A LVH R R R E S TIERW M4, 25 54 483 % 5 X[ 80.31% (102/127) Fl 61.32% ( 65/106) ; P<0.05) ,
i RIBSMAE R CKD 4R MBS M A LVH 2 AC (AT fa b P 2, %o vy i I RE 1A 748 2 i CKD R38O 455 9%

O
(kiR MBI BT SRR IE ; 200 IR ; E 3k 4k
[FESEKS] R541.9 [ CEktREm] A [DOT] 10. 11915/j. issn. 1671-5403. 2023. 07. 108

Correlation of hyperphosphatemia and cardiovascular parameters in chronic
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[ Abstract]  Objective  To investigate the correlation of hyperphosphatemia with cardiovascular parameters, left ventricular
hypertrophy (LVH) and aortic calcification (AC), in chronic kidney disease (CKD) patients undergoing maintenance hemodialysis.
Methods A total of 465 CKD patients on dialysis admitted to the First Affiliated Hospital of Chongqing Medical University from
January 2018 to March 2019 were enrolled in this retrospective study. Their baseline data, laboratory indicators, two-dimensional

echocardiogram, chest CT plain scan, and chest X-ray films were collected. For the 328 patients who received two-dimensional
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echocardiography, they were divided into LVH group (n=234) and non-LVH group (n=94) based on the presence or absence of LVH.
While, the 330 patients who underwent chest CT plain scan or chest X-ray examination were divided into AC group (n=199) and non-AC
group (n=131). The 269 patients who underwent both two-dimensional echocardiography and chest CT plain scan or chest X-ray exami-
nation were divided into low, normal and high serum phosphorus groups (serum phosphorus level; <0. 81, 0.81-1.45, >1.45 mmol/L;
n=36, 106, 127, respectively). SPSS statistics 26. 0 was used for data analysis. Depending on data type, student’s ¢ test, Mann
Whitney U test, or Chi-square test was used for intergroup comparison. Multivariate logistic regression model was performed to analyze
the relationship of serum phosphorus level with LVH and AC. Results The LVH group had significantly older age [ (49.25+13.52) vs
(52.78+12.34) years ], higher systolic blood pressure [ (150.80+25.19) vs (144.00+24.94) mmHg ( 1 mmHg=0. 133kPa) ], diastolic
blood pressure [ (85.50+18.18) s (79.96+14.80) mmHg] and serum phosphorus level [ (1.97+0.76) vs (1.73+0.73) mmol/L], and
larger proportion of diabetes [ 25.21% (59/234) ws 15.96% (15/94) ], but obviously lower hemoglobin [ (98.51+26.10) wvs
(107.05£26.48) ¢/1.], serum calcium [ (2. 07£0.29) vs (2. 16+0.31) mmol/L] and albumin [ (38.09+5.94) vs (39.74+5.77) ¢/L.] when
compared with the non-LVH group (all P<0.035). Statistically older age [ (57.82+10.32) vs (45.87+11.75) years ], higher hemoglobin
[ (102.22+24.57) vs (94.55£28.16) g/L], serum calcium [ (2. 1620.28) vs (2.00£0.31) mmol/L], serum phosphorus [ (1.99+ 0.76) vs
(1.81£0.74) mmol/L], calcium phosphorus product [ (52.70+20.02) vs (44.54+18.42) mg/dl] and proportions of diabetes
[28.64% (57/199) ws 15.27% (20/131) ] and hypertension [ 28.64% (57/199) ws 15.27% (20/131) ], and lower diastolic blood pressure
[ (81.67+15.00) vs (87.31x£19.35) mmHg] and usage rate of phosphorus lowering drugs [ 39.70% (79/199) wvs 55.73% (73/131)] were
observed in AC group than in non-AC group (all P<0.05). Multivariate logistic regression analysis showed that increased diastolic
pressure (OR =1.017, 95% CI 1.001-1.033; P=0.038), increased serum phosphorus ( OR = 1.581, 95% CI 1.080-2.316;
P=0.019), diabetes mellitus (OR=0. 540, 95%CI 0.296-0.987; P=0.045) and decreased albumin (OR=0.934, 95%CI 0. 891-0. 979;
P=0.004) were independent risk factors for LVH in maintenance hemodialysis patients. Age (OR=1.091, 95%CI 1.067-1.117;
P<0.001), elevated serum phosphorus (OR=0.307, 95% CI 0.128-0.734; P=0.008), calcium phosphorus product (OR=1.085,
95%CI 1.046-1. 125; P<0.001), and diabetes mellitus( OR=2.039, 95% CI 1.041-3.995; P=0.038) were independent risk factors
for AC in these CKD patients on maintenance hemodialysis. The incidence of LVH was significantly higher in the high serum phosphorus
group than the normal serum phosphorus group [ 80.31% (102/127) ws 61.32% (65/106); P<0.05]. Conclusion

phatemia is an independent risk factor for LVH and AC in CKD patients undergoing maintenance hemodialysis. Controlling hyperphos-

Hyperphos-

phatemia is essential to improve cardiovascular disease in CKD patients.
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Table 1 Comparison of general data between LVH group and non-LVH group
Item LVH group(n=234) Non-LVH group(n=94) t/Z/X? P value
Age(years, xts) 49.25+13.52 52.78+12.34 2.278 0.023
Etiology[ n( %) ] 6.967 0.073
DN 43(18.38) 28(29.79)
GN 59(25.21) 15(15.96)
HN 74(31.62) 31(32.98)
Others 58(24.79) 20(21.28)
SBP (mmHg, x+s) 150. 80+25. 19 144.00+24. 94 -2.226 0. 027
DBP(mmHg, x+s) 85.50+18. 18 79.96+14. 80 -2.864 0. 004
Use of phosphate-lowering drugs[ n( %) | 109(46.58) 46(48.94) 0. 149 0. 699
Hb(g/L, x+s) 98.51+26. 10 107. 05+26. 48 -2. 669 0. 008
Ca(mmol/L, x+s) 2.07+0.29 2.16+0. 31 -2.31 0.022
P(mmol/L, x+s) 1.97+0.76 1.73+£0.73 2. 602 0.010
Ca-P product(mg/dl, x+s) 50.28+19.72 46.20+20. 36 1.663 0.097
Albumin(g/L, x+s) 38.09+5.94 39.74+5.77 -2.273 0.024
PTH( pg/ml, x+s) 280.0+349.2 294.5+358.9 -0.043 0. 965
Diabetes mellitus[ n(%) ] 59(25.21) 15(15. 96) 5.149 0.023
Hypertension [ n( %) ] 43(18.38) 28(29.79) 3.289 0.070

LVH: left ventricular hypertrophy; DN diabetic nephropathy; GN: glomerulonephritis nephropathy ; HN: hypertensive nephropathy ; SBP ; systolic blood

pressure; DBP: diastolic blood pressure; Hb: hemoglobin; Ca: calcium; P phosphorus; PTH: parathyroid hormone. 1 mmHg=0. 133 kPa.
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Table 2 Multivariate logistic regression analysis of LVH in

maintenance hemodialysis patients with CKD

Factor B Wald P value OR 95%CI
DBP 0.017 4.31 0.038 1.017 1.001-1.033
P 0.458 5.543 0.019 1.581 1.080-2.316
Diabetes mellitus  —0.616  4.005 0.045 0.540 0.296-0.987
Alb -0.068 8.096 0.004 0.934 0.891-0.979

CKD: chronic kidney disease; LVH: left ventricular hypertrophy; DBP:
diastolic blood pressure; P phosphorus; Alb: albumin.
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Table 3 Comparison of general data between AC group and non-AC group

Item AC group(n=199) Non-AC group(n=131) 1/ 2/ X* P value
Age(years, x+s) 57.82+10. 32 45.87+11.75 -8.203 <0.001
Etiology[ (%) ] 24.43 <0.001
DN 57(28. 64) 20(15.27)
GN 57(28.64) 20(15.27)
HN 52(26.13) 48(36.64)
Others 33(16.58) 43(32.82)
SBP ( mmHg, x+s) 149.71+22. 81 151.46+26.53 0.637 0.525
DBP( mmHg, x+s) 81.67+15.00 87.31+19.35 2.976 0. 003
Use of phosphate-lowering drugs[ n( %) ] 79(39.70) 73(55.73) 8.167 0. 004
Hb(g/L, x+s) 102.22+24.57 94.55+28. 16 -2.609 0. 001
Ca(mmol/L, x+s) 2.16+0.28 2.00+0. 31 -4.595 <0. 001
P(mmol/L, x+s) 1.99+0.76 1.81+0.74 =2.111 0.036
Ca-P product(mg/dl, x+s) 52.70£20.02 44.54+18.42 -3.696 <0. 001
Albumin( g/L, x+s) 39.42+7.32 39.95+8.73 -0.08 0.936
PTH(pg/ml, ts) 343.73+408. 74 439. 11£569. 25 1.597 0.112
Diabetes mellitus[ n( %) ] 57(28.64) 20(15.27) 7.901 0. 005
Hypertension[ n( %) ] 57(28.64) 20(15.27) 7.901 0. 005

AC: aortic calcification; DN ; diabetic nephropathy; GN: glomerulonephritis nephropathy; HN: hypertensive nephropathy; SBP: systolic blood pressure;

DBP: diastolic blood pressure; Hb: hemoglobin; Ca: calcium; P phosphorus; PTH: parathyroid hormone. 1 mmHg=0. 133 kPa.
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&4 CKD £t mRETEE AC MSER logistic BT
Table 4 Multivariate logistic regression analysis of AC in

maintenance hemodialysis patients with CKD

Factor B Wald P value OR 95%CI
Age 0.088 55.135 <0.001 1.091 1.067-1.117
P -1.182 7.043 0.008 0.307 0.128-0.734
Ca-P product 0.081 19.301 <0.001 1.085 1.046-1.125
Diabetes mellitus 0.712  4.312  0.038 2.039 1.041-3.995

CKD: chronic kidney disease; AC: aortic calcification; P: phosphorus;
Ca: calcium.
®£5 MmiEKFS LVH & AC BHEXES T
Table 5 Correlation of blood phosphorus level

with AC and LVH

Group n LVH AC
Normal phosphorus 106 65(61.32) 57(53.77)
Low phosphorus 36 26(72.22) 21(58.33)
High phosphorus 127 102(80.31) * 81(63.78)
P value 0.024 0. 150

LVH; left ventricular hypertrophy; AC: aortic calcification. Compared
with normal phosphorus group, * P<0. 05.
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