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Analysis of serum magnesium level and related factors in peritoneal dialysis patients
Li Guiyan, Huang Baodi, Mao Chunxia,Zhou Annan,Zhang Li’
Department of Nephrology ,the First Affiliated Hospital of NMU , Nanjing 210029, China

[Abstract] Objective: The aim of this retrospective study was to investigate serum magnesium level in peritoneal dialysis (PD)
patients in a single PD center and to compare the differences of demographics, dialysis status, and biochemical parameters among PD
patients with different magnesium levels. Methods: This study analyzed the demographic characteristics as well as clinical and
laboratory measurements of 147 patients in our dialysis center. These patients were divided into three groups according to serum
magnesium concentration: group A: Mg’ *<0.77 mmol/L, group B: 0.77 mmol/L< Mg’ '<1.03 mmol/L, group C: Mg’ ">1.03 mmo/L.
Results: For serum phosphorus, serum calcium, serum potassium, serum urea nitrogen of dialysis patients: group A was significantly
lower than group C;serum albumin: group B was significantly lower than that in group C; serum creatinine was significantly lower in
group A than in group B and group C; for urea clearance index (Kt/V) and the standardized creatinine clearance rate: group B and
group C was significantly lower than group A; The bivariate correlation analysis showed that serum magnesium was positively
associated with serum phosphorus, and intact parathyroid hormone. Serum magnesium was also negatively associated with Kt/V and the
standardized creatinine clearance rate. Moreover, our study found that the levels of serum magnesium were different in patients with
different peritoneal transport characteristics which was divided by peritoneal equilibration test (P < 0.01). Conclusion: There was an
abnormal metabolism of magnesium in patients with PD. Among them, hypermagnesemia was more frequent than hypomagnesemia.
Patients with lower serum magnesium concentration and high peritoneal transport capacity had better dialysis adequacy. Moreover,
abnormal serum magnesium levels were often associated with other electrolyte and metabolic disorders. The levels of serum calcium,
phosphorus and potassium may be higher and the serum glucose level may be lower in patients with hypermagnesemia.
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2 1 B R A I el e i T 2K LRI R
BV, B AR B A S I RSZE T (peri-
toneal dialysis, PD )22 A B s (1) —FP A 8508 AR
I7 o BFSE R BT B i Bk 5 H R T
RO MAEIETRAFICRF R . TS HERNZ
ot 2= BRI RE , X AR5 A TE 5 T g K e PD BB &
M5 A A EEAE S, {H PD SR AR N IR K v
ARAFRN R ITE . AMTERA 0 PD R Y 1M BE
IR AT .

1 X&FAFE

L1 %

AFEHA20164E1 H 1 H—201744 H 17 H
FEANE 375 0 AT PR I bR 48 21 (urea clearance in-
dex, Kt/V) 58 Ji5 [ - 7 1 55 (peritoneal equilibration
test, PET) K& (R85 . GAABRUER AR R T 18 % 5
AR E PD 1A H LB BB R M B AR A Y
1.5% 5%, 2.5% i %5 B 16 B AT (Mg™ 0.25 mmol/L)
AT PD
1.2 Fi&k

WCSR B E TR AR e BT IR R H S
Mrig R B H PR R UIEE (residual renal
function, RRF) B 5y . TARE G0k, MRIEEH 5
5 TR TR EE 48 2 (body mass index, BMI) ,
BMIFHEE AR : TR E (kg) /& (m)*, 1A Ab T
b s BB PD RG2S BE#R DKL , 4500 1118 (magnesium,
Mg) . il % (phosphorus, P) | Ifil £5 (calcium, Ca) 54§
Bro A L8R IE L L 0.77~1.03 mmol/L, Il
B <0.77 mmol/L B A AIREE LAE (A 41) , 1 BE7E 0.77~
1.03 mmol/L [8] R 1B 1EH (BZH) , MM 8£>1.03 mmo/L
RIAy B MAE (CEH) o AR M BEKF-73 9 A B.C 34
FEHATEAE 5317 o At BT AR #1528 - BECK-
MAN AU5800 74 [ AL A X
1.3 %itFs ik

I FHGE T2 1 SPSS16.0 #E 17 48 112 43 #r
RS RY TR GORSR R B brifEi 22 (3 £ 5) FR
FEIEZ A 1 i BORHT TP A2 2L (median, M) 1Y
LB #E (interquartile range , IQR) 327 , THEUF R
S AR 43 O ZRoR o AS[R] I8 8% 48 ) 1R) o ¢
i Z A FEA I B LU SNK-g R gk . 3
R b B8 53 28 A8 sk 1] 1Y) B3 fef T RxC 91 ER R B0k
MR IR, AT PD F8AR S A AR B FINTE B
(1] B S FH RS 1 AH DG PR AL 3, P < 0.05 9 22 5

et Lo

& X

2.1 AvFfemBES

ARWFFEN A 147 1 PD B b 5 77 4], &
70 6, B2 LA A 1021, (BT AR R (46.49 +
14.85) % , 2B T i Ry 2422 H (M2 184> H 5
1QR:344~H ) ; % BMI 24 (21.96 + 3.39) kg/m®; °F
4 1fi % He JEE S (0.97 = 0.18) mmol/L s 4 A ] 15 i
9o I PRI S Sy 18 R /DN BR T 9% 100 141 (68.03% )
BE PRI B 12 1] (8.16% ) R GV 21 B AR I P
i 2 311 (1.36% ) 52 W 1 42 14511 (0.68% ) S oA
3261(21.77% ) o b g My 77 OB 5 S AR b IR I
i i AT (continuous ambulatory peritoneal dialysis ,
CAPD) 68 41l (46.26% ) , H 0] F: Fib R 15 B335 #7 ( day-
time ambulatory peritoneal dialysis, DAPD) 79 i
(54.74%) o
2.2 d4RKF L5 A ALIEAT PD A8 X 45 AT

W2 1B - 147 B PD B b, A 41 16 B
(10.88%) , B4 84 41| (57.14%) , C 41 47 11(31.97%) .,
P A (B C 3 IR AR BMIZE AT 2T 7
% MEE B VES P (potassium, K) L8 (sodium, Na)
JILEF (creatinine, Cr) | JR Z % (urea nitrogen, BUN) |
JRTR (uric acid, UA) . (A2 (albumin, ALB) (R &
= (prealbumin, Pre-A) .4 B H IR 22 11 % £ (intact
parathyroid hormone , iPTH) D25- 724 E D[ 25- hy-
droxyvitamin D, 25(OH) D] .C-Z & 1 (C-reactive
protein, CRP) | 1fi 8 (blood glucose, GLU) & 4 fiit
AT (normalized protein catabolic rate, nPCR) Kt/
Vb HEA 14 LB 75 B 2R (creatinine clearance rate,
Cor) FFHEPRAY 22 57 o AL INWE 45 R R Z A W3
T CA;BAIMWE A E A RERT CA; A4l
I @ KT B A C 415 B.C 4L KuV ARifEAk Cor 3 i
FINT AL,

R PET 452K B MR 2 0y g 4 21, Horh
1o % iz 4 6 1] (4.08% ) , & F ¥ 5% is 4 32
(21.77%) AP X852 41 68 1] (46.26% ) ARz 15 241
41111(27.89% ) o HLHL 4 LA AR BMI L& T
i 22 S JCG T S T e e a2 i Bk B2 [ (0.79
+ 0.12) mmol/L ] & 5 IL TR -F ¥ ¥ iz A [ (1.01 +
0.20) mmol/L | B ik %32 41 [ (1.00 £ 0.18) mmol/L,
P<0.01],

N 2 iz AR AR AL A7 < e S i P
K.iPTH.Cr.BUN .24 h PD # 1f§ i 52 IE ARG ; Iff 1 56
5 KV Rl Cor 2 AR



38 EH oM

UM, A, AR, 45, I AT B M BE K SARC I R A 4710 .

201849 H B ERPR 22 (A SRR IR ,2018,38(9) : 1247-1251 <1249
#1 A.B.C3ABHEZTIEIRMLLE
Table 1 Comparison of demographic and clinical characteristics in patients between group A ,B and C
Gy A4 B4 Cc4l PiH

B n(%) ] 16(10.88) 84(57.14) 47(31.97) -
PERI () 0.202

% 6 49 22

© 10 35 25
BERT () 0.561

CAPD 7 42 19

DAPD 9 42 28
(%) 49.62 +16.01 46.57 + 14.68 4528 +14.93 0.601
EHTEE A, MIQR) | 26.50(40.50) 15.50(30.75) 19.00(28.00) 0.558
BMI(kg/m?) 21.11 £3.75 22.42 +3.43 21.44 +3.13 0.164
Mg(mmol/L) 0.69 +0.06 0.91 +0.07 1.18 £ 0.14 <0.001
P(mmol/L) 1.44 +0.42 1.69 + 0.54 1.92 +0.55 0.005
Ca(mmol/L) 221 +0.16 2.31+0.25 237 +0.23 0.042
K(mmol/L) 3.84 +0.67 4.04 +0.67 4.57 +0.72" <0.001
Na(mmol/L) 140.10 + 2.86 138.97 + 3.50 138.98 +2.37 0.403
GLU(mmol/L) 5.97 + 1.88 5.67 +1.36 5.17 +1.02° 0.048
Cr(pmol/L) 730.20 + 309.39 982.28 + 345.76" 1 064.30 + 378.29° 0.006
BUN(mmol/L) 19.39 + 4.46 20.55 + 5.64 23.48 £7.30" 0.014
UA (mol/L) 424.41 + 87.59 444.09 + 90.04 461.49 +90.34 0.317
ALB(g/L) 38.16 + 4.22 36.56 + 4.58 39.77 +4.10" <0.001
Pre-A(g/L) 0.45+0.13 0.45 +0.07 0.47 +0.07 0.379
iPTH(pg/mL) 366.15 + 432.92 312.84 +299.35 405.28 + 398.21 0.413
25(0OH)D(nmol/L) 20.54 + 10.18 25.75 £ 15.26 27.36 + 15.81 0.416
CRP(mg/L) 6.49 + 5.46 7.86 = 13.06 4.20 +3.96 0.240
nPCR[g/(kg-d) ] 0.99 +0.26 0.90 +0.19 0.99 +0.23 0.039
Ku/V 2.17+0.71 1.90 + 0.43° 1.86 + 0.45" 0.019
Friffl Cer[ L/ (& - 1.73 m?) ] 79.34 +41.03 62.61 +23.86' 56.82 +29.18' 0.022
RRF[mIL/(min-1.73 m*) ] 4.11+4.32 2.65+291 2.39 +3.40 0.181
24 h PD & i (mL) 326.00 = 420.28 443.56 + 413.04 624.87 + 536.04' 0.019
24 h JR & (mL) 793.12 + 599.96 584.12 + 553.83 552.98 + 572.85 0.326
24 W B (g) 478 +2.78 4.41+1.90 4.03 + 1.41 0.309

5 AL, P <0.05; 5B, P <0.05,

F2 M#FESEHMERZ BREXHE
Table 2 Correlation analysis for serum magnesium concentrations and other variables
FrifEdk 24hPD  24h

Mg* P Ca K Na  GLU Cr BUN ALB

iPTH 25(0H)D KvV Cor RRF e JR A

{H 0310 0.059 0.422 -0.013 -0.121 0.250 0.249 0.162 0.184 -0.019 -0.216 -0.254 -0.154 0.292  -0.161
P{H <0.01 0476 <0.01 0.877 0.145 <0.01 <0.01 0.050 <0.05 0.847 <0.01 <0.01 0.063 <0.01 0.051

33 i

PD 2 A FH I I~ B R , e IR S5 106
M T AR LR B 9 5 e . PD R
LA ) T A R i B3 L, b AL R B Al

S VBEREEYERLTFENMETR, ES5KNE
PR RE , AR B BERE A MR R, e B
TR 60% , 84 40% 5340 T A Py FZm L1 , i
Y M AR BE AR EBE I 19%~3% , Fo 532k 33857
EALEA 1 (20%~30%) BT 14 (55%~70%) 9155
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TEEE I (5%~15% ) , I Pl AT 45 e i A i i
THER

XF T PD B IUBE 5 I BF SR 45 R0 A —
B, Cai 55 WFIE L TR EEE UAE o5 6 PD & Y
14.2% ., Cho %5' J Pk [E 14~ PD H.0> CAPD A B
IR IMUAE & A K 8.9% , i BE IMLAE K A RN
26.8%, 1M Ejaz % "WF5% £ I E CAPD PD ABET 1%
BEIMLAE Y5 64% , I 7 TR 2 58, 5340, =Nt
WFFE R BLMBE T B ARG B S A
WFFE K LA ot PD A, AR B ILE & A2 2R
10.88% , = Bk MLAE A A2 0 31.97% , ML Bk 57 LA,
BEIMAE A L 3X 5 Cho 55 WF G5 AL . A [] BF
T 22 [6] 1) I B vk J3E 22 5 ] B 5 b dml L AR ZE AT
KRB AR R A G,

BT AT pR B DE b A R A R 4R
JIFE A it B 1 rh oA A A e A o B A R
it 2RI S B A B D RERY 2k il S 3L
MEEH BT = o % T PD B, —J7 T, AT A BLIM
BES5 KyV ARUEAL Cor B HUMIDC, 5 1L7E Cr I0LTE
BUN L IEAHSC, #2718 PD FE P, i B /K- FHX
AR 3 —T51, PD B MR R i R e 5 i B A 2
PIKZR(P<0.01), B S iz e i Bk B o & AR T
OV 8t i8 20 B AR iz 2, LR mT e oy s s
128 A IRV R A8 R A v, TG IR IS0 1f B 114 2
iz 55 HOG LT 46 2 B LA/ IN 70—V Jo 1 v A A
2

B ZR AL 28 5 A A A ot R AR KL
AHIR AR , Al % 8K o ASBIFSE A 30 A 21 If
PR RE B E AR T C A, B 5 M W2 E ARG, SCRR
R S TS B T RS A s v kR
PEFHET R A8 MR AR B OGER ), PRl 25— Py i
Z RN KA o J i/ INE N R 8 ) B 32
A HE 57 3 7 M % RY 51 6 (transient receptor potential
channel melastatin member 6, TRPM6) 5 5 84412 1)
[t 2 5 A A IE s e e DR i A 1,25-—
B R D AERA R, IS T IR AR D
IRI7 WP 1, 25- 4R 3R D AMUAT T R il
B | LA VA B2, A AT LA o g T X B R IR A S 4
A RE P B IR SLEG IR . AP KIS
iPTH S 1E ARG, SCHk 2 Sz iPTH #9736 v] 42 i
JIFE 7 % 1% W MSCRT B SRR B 3T B R I
P45 iPTH 2 1EACHY R 2 —

AWIFFEIE K PR i v B 55 I 0 e B S ARG
HEW W] BE 5 F AT FE o VA O, AT SE o v, B

o LB LA ) IS ATt B 5 o A L AR
Ko N AMISE A BUAREE MAE 2 1Y R K i
F TR BRILAE &, HARBLH AT A

WEAEAIF T ¢ BB T 15 1L 13 2 558 57

RAIRH DG, AR I A6 AL 37 10 P AR Ao

FEE B, CALLL BALIM I H & H & (P <0.05), 5
BEAERT AR — 20 HALH Al B85 B B TR BAUK
PSS, ML R KPR 10 R R SR EEA
WG, HAT Mg FE A ARXS B85 5 93 8h , A FE
KA BCHILA], 24 h [ ZE WA 15K R AT
(H2E R TeGe 2772 30) , T RE DA ve B IfLAE A6 I 328
e Nk S TN SN IRC S K SRR

25 BRTIR, PD SRR I BB . AR
$ 7R KAR 3 PD BB 14 1L K P ATD 78 T 8 S L
EALAF e BEAQ i, P i BR IMILAE e AR 3 T
RBEIMLAE . 2RI BE KPR N R 82, IR Y #e iz
Rtk (BT B FE o, B S B BRI G, 0
A, LB S 2 P B LAt P A o S AR L
e B LA AL ML T 55 e B ok B o sy , L /K
SRR, B EARBLE] i A e 20 2 it — 2
WFEIRR o BEAEATFEHGE , i EE XS PD 4 1Y BUS
AEE IR PO L B AKX 4 v PD
SRF AN T R AR A R L
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