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Prevalence of chronic periodontitis in peritoneal dialysis patients and its correlation with dialysis
adequacy
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[Abstract] Objective - To analyze the prevalence of chronic periodontitis (CP) in the peritoneal dialysis patients based on a single-center population,
and explore the correlation between the severity of CP and the adequacy of peritoneal dialysis. Methods - A total of 57 patients undergoing peritoneal
dialysis in the Department of Nephrology, Shanghai Ninth People's Hospital, Shanghai Jiao Tong University School of Medicine from December 2018
to December 2019 were included in the study. Baseline data, indicators of dialysis adequacy, including Kt/V, creatinine clearance rate, etc., and other
related biochemical indicators were collected, and at the same time the CP-related indicators including clinical attachment loss, gingival index and probing
depth were collected. The indicators of dialysis adequacy or their control rates of the patients with different severity of CP were compared. Pearson
correlation analysis and linear regression analysis were used to explore the correlation between CP-related indexes and the indicators of dialysis adequacy.
Results - All the patients undergoing peritoneal dialysis included in this study have moderate to severe CP. The prevalence of moderate CP was 24.6%,
and the prevalence of severe CP was 75.4%. The proportion of moderate to severe anemia in the severe CP group was higher than that in the moderate CP
group (28.0% vs 14.3%), but the difference was not statistically significant (P>0.05). Between the moderate and severe CP group, there was no statistical
difference in the indicators of dialysis adequacy and their control rates (P>0.05). And there was no correlation between CP-related indexes and the
indicators of dialysis adequacy as well (P>0.05). Conclusion - The prevalence of moderate to severe CP is very high in the peritoneal dialysis patients, in
whom those with severe CP may have a tendency to develop moderate to severe anemia. There is no correlation between the severity of CP and dialysis
adequacy.
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&4 B IFE 955 (chronic kidney disease, CKD) HJ P&
ERh R EE A DA R, SN (RRIEE,
peritoneal dialysis, PD) &2 K #1558 25 TS i
HAVEIT R, B B & (chronic periodontitis, CP)
2 — B A TR B AR P Ay e 2 R - D 10 s e e e e R
CL A Vi Je 2 B R ™, S AR Sl bl & PR
CKD 5 CP Zjul % Z %Y, Horh — IR ai i PERE 2T 2 W
CP WSl 73 in CKD B F & FBET3, a[#iA CKD
HNAMERIERE R R WE ZR5 R TR A T3t
T P L A T Al —— 18 bk R o

FC 57 BT AL PRAUE I B E ARG R B4, M
AR O WS AL 7~ CP al BESZ A I 35 4828 1B A 72 0 .
Bk, BA CP R CKD B 4hJE I R GE br & P 7k o F 8
& B gi 4 2 6 (interleukin 6, IL-6) Fi1 C 2 p & [
(C-reaction protein, CRP) %17, ifj IL-6 1 C & f7 & [
ACER T E S RAEMS N T, HEEEREeER". &
FRUL " OIS ok, A CPYIMRGE T (FiFRIM
i%, hemodialysis) & HAE S, BACE"", &5
| (IRAER I Bv. 5 o o= DR A = g B2 O s Ay | A P = v
— P CP R I B S, BEKCE B TR
B, AWFFELAR AR NBE AR R, SR FH R T 17 )4 A5 B
T EE CP YK Il DLUL B H 5 18 B8 B A e o0
(BRI, EFRROA S G E R A RE ) AIHH

1 HES5HE

1.1 WEeRt 4%

LEIR 2018 4F 12 J]—2019 4F 12 J Toobilg 28 il R
JEHE N R BB B N R T 4 R IE B . Ak bR
. OLKBIER, @18 ~80%, OUIFENEBE,
BT = 3 H . HEBRbrifk: O 4 DSl dod: FB 2
X o OFEATEMNT TS PEPE il B ISP IR G b AI 2 AN
KA BRSNS R S A G, O W s LM E
7. O@WEZEBE. OBITTIRFIRIERA, 025
PEBERR, AnBERE . SRR ZF RS . O TR
ThEEAN /B R A, © ERIDUIRRZ) . bR R R
b G P AL

1.2 WF5ediik

1.2 HBETRHCE A AN EE 2SN
ooy PR CP IR fli, W BHIEAGEE (BEARE. M
Bl BTSRRI & O EEREEE, DikE
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M. BERP. RN FEREIL R ) s JFU % B
HIBEN T VDI IR bR, WAE 2018 4R 12 H 1 HZ)m
BT — IR W 8 I 7 6738 9% (peritoneal balance test, PET)
SR RFGEREE (Kdv), WUEFE R (creatinine
clearance rate, Cer), prififE 42 (normalized protein
catabolic rate, nPCR), 4 Z& 9 (albumin, ALB). HlL
BF. #IE45 (corrected total calcium, TCa). f. 12L&
H (hemoglobin, Hb), CRP, H:iRzZ[#%Z (parathyroid
hormone, PTH); [a] I fig 8 1 fth #H OC S2 98 %= 45 bx, BLHE
1fi & B B &4 J& Ik (B-type natriuretic peptide, BNP), JlH
[ B, =Wt H b, fo{E gk (serum iron, SI), M-fig. %
25 B12, B E 9 (serum ferritin, SF), 8 & 4
Fi B (transferrin saturation, TSAT) %=, I 4E I 1% B #
CP #H 3¢ %0 4%, B H6 I R Bt & ¢ 2% (clinical attachment
loss, CAL), F{ii45% (gingival index, GI), #{iZ¥K &
(probing depth) , #8395 13 Tt BHE RN AR A 2 1) i 1%
TP 5E, WRRBARISFAFIZ At T A fiTt, CP
Il PRIFAt7 Hh PR B Ui A7 2

1.2.2 PP ARiE IE 3B 7 4 M VRO bRifE: Hb > 110 /L,
ALB >35¢/L, 22mmol/L <TCa < 2.6 mmol/L[TCa= Ifil i
45 4+0.02 x (40—ALB) "], k< 1.78 mmol/L, 150 pg/mL <
PTH <300 pg/mL, CRP<10mg/dL, & Kt#/V =1.7/ JH,
B Cer =50 L/ (JA - 1.73 m'), AppifEZS% T % E 5 IR
)5 i B¢ (Kidney Disease Outcomes Quality Initiative,
KDOQI) 45,

CP PR brift . ARYEA PR Febrife ™, B lRA R
FEFIEEIZ I, I E < 4mm, 1 mm < CAL < 2mm
TE AR CPy R iR RAEFER IS H I, 4 mm< S
EE<6mm, 3mm < CAL < 4mm, nlRERAF HE
B A CP s FHEIZEE)E >6 mm, CAL > 5 mm,
EMREG 0 X%, FLAD), RIEPE SR AT Ik
e o ERECP, 2 CALSr T2 ~ 3mmfl4 ~ 5mm
B, W8 A WIS B R s 8 55 R B FE o i R
R,

Bk ke Z 5 D0 RO AR i T ThRE MR Bk B 2 L
%) TSAT<20%, SF>100ng/mL; #s % &k i Z & L A
TSAT<20%, SF < 100 ng/mL,

L3 Stk b

% Jil EpiDate3.1 @57 404 42, SPSS 24.0 #tAT5¢E 14>
Bro IEZDAHERFR x5 fik, JFIESSAMATE
PR M (01, 03) iR, ZH IR ELE S BIR AT ¢ 1
% Wilcoxon #5455, EPEBTRHT S (H o %) ik, 4
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] b % H 7 # 0
Pearson #H5¢ R EHK R, 1

A 3% SR 7 T Y AR O 2R
B AL 8] VA 5y AT h AR B

JE BRI ZT b 5 TR 2 A e D R B TR 25 H 5 P o o B
IR §, P<0.05 #AZE A St X

2 &R

2.1 AALBEREARRT DL

AW ISR AT 65 i 5 A i A 22

Horpoo il 8%

1 AFRIFREE CP B B — R AR A R 2 8

Tab 1 General characteristics and clinical parameters of different degrees of CP patients

Index
Gender (male) /n (%)
Age/year
Hypertension/n (%)
Diabetes/n (%)
CHD/n (%)
PD duration/month
Retain RRF/n (%)
nPCR/[g - (kg - d) ']
4 h D/Pcr
RR Kt/VIweek '
PD Kt/VIweek '
Total Kt/V/week '
RR Cer/[L - (week + 1.73m) ']
PD Cer/[L - (week - 1.73 m*) ']
Total Cer/[L - (week - 1.73 m’) ']
BMI/ (kg - m?)
BNP/(pg - mL™")
CRP/(mg - L")
ALB/(g - L")
Hb/(g - L)
HbAlc/%
TCa/ (mmol - L")
Phosphorus/ (mmol - L")
PTH/(pg - L")
SI/ (umol - L")
Folic acid/ (ng - mL™")
Vitamin B12/ (pg - mL™")
TSAT/%
SF/(ng - mL™")
IL-6/ (pg - mL™")
Probing depth/mm
CAL/mm
GI

Total (n=57)

31 (54.4)

56.70+13.73

54 (94.7)

22 (38.6)

4(7.0)
14.0 (5.0, 43.0)

43 (75.4)
0.90£0.23
0.71+£0.13
0.66 +£0.62
1.50+0.46

2.10 (1.74,2.47)
25.99 (1.87, 49.66)
53.32+112.81

69.01 £24.24

23.06+3.17

135.50 (50.50, 379.75)
3.02 (0.93,4.71)
33.00 (30.25, 36.00)
101.11+ 18.96
5.50 (5.00,6.02)
2.17+£0.23
1.68 (1.34,2.05)
280.31 (135.85, 436.56)
9.90 (7.27,15.37)
427 (2.98, 6.65)
549.70 (368.12, 805.17)
26.28 (18.65, 36.50)
129.09 (53.10, 199.30)
6.50 (4.17,10.80)
3.50+0.81
3.37+0.95
1.65+0.23

4 15 Sk 2

ambulatory peritoneal dialysis,

151 PR B35 e oAy ML 5
BB, BRI B I
314, etk 26 Bif; Frsk

2020, 40 (7)

1P 2 1 s
57 i, Hoep 5Bk

AR R IS IR & 7 (continuous

CAPD) 40 5], 5 70%. Fr

A EHEEAAFEREE CP, WiEhE CP 14§ (24.6%),

T CP 43 4] (75.4%),
I CP 4 EHEniE

FARARPRIZE S EGE T2 RS

Moderate CP group (n=14)

8 (57.1)
56.50+13.24
8 (100.0)
4 (28.6)
1(7.1)
225 (7.5,47.5)
11 (78.6)
0.94+0.25
0.66+0.11
0.65+0.67
1.51+0.61
2.09 (1.68,2.38)
18.15 (4.70, 38.01)
95.61+228.10
65.76+£26.18
22.10+3.19
62.00 (43.00, 226.00)
2.41 (0.50, 4.62)
32.15 (30.72, 35.02)
106.20+11.99
5.40 (4.82,6.07)
2.22+0.34
1.83 (1.62, 2.06)
368.23 (23222, 582.78)
10.20 (7.20, 16.90)
5.24 (3.45, 6.65)
601.50 (35222, 805.17)
2837 (19.01, 36.52)
100.10 (55.07, 202.27)
4.83 (3.83, 13.30)
3.01+0.51
2.96+0.60
1.56+0.17

To EE CP R il

W CP 40 F0

FFIEFIIRRHE PR L 1, 2 R
— A HEE?E%‘&*H%%‘ET%\ BRI bR, RIE

Severe CP group (n=43)

23 (53.5)

56.77 £ 14.04

40 (93.0)

18 (41.9)

3.(7.0)
14.0 (4.0, 42:0)

32 (74, 4)
0.89+0.23
0.72+0.13
0.67+0.61
1.50+0.41

2.10 (1.75,2.52)
32.02 (0.00, 53.03)
39.55+8.65

70.07 £23.81

23.38+3.14

159.00 (55.00, 454.00)
3.12 (1.28,4.81)
33.00 (30.00, 36.00)
102.78 +£20.07
5.55(5.07, 6.02)
2.33+0.21
1.59 (1.33,2.09)
251.10 (125.22,426.10)
9.31 (9.31, 14.30)
3.99 (2.75, 6.64)
549.70 (368.12, 839.30)
25.97 (18.59,37.10)
135.75 (49.95, 224.49)
6.58 (4.41,10.14)
3.67+0.82
3.51+1.01
1.67+£0.23

(35 P>0.05).,

P value
0.812
0.346
0.568
0.375
1.000
0.447
1.000
0.577
0.311
0.906
0.990
0.739
0.709
0.396
0.568
0.192
0.157
0.745
0.767
0.188
0.498
0.475
0.176
0.069
0.823
0.295
0.924
0.977
0.524
0.841
0.006
0.059
0.102

Note: CHD—coronary heart disease; RRF—residual renal function; RR K#/V—residual renal K#/V; RR Cer—residual renal creatinine clearance rate; 4 h D/Pcr—dialysis

fluid to blood creatinine concentration ratio after 4 h in standard PET; BMI—body mass index; HbAlc—glycosylated hemoglobin.
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2.2 AFFLE CPALBA B s YEdRbe ik b, gk KoV, & Cer, Hb, ALB, TCa, ff, PTH, CRP ik#r
Z. IR BL e Briih Z 500 LR, ZERBTLEGERE L (3 P>0.05),
MRIGENT T VECFOT AR, o BILLES 2 HEF MR R 3 IR, AR CP ALEE A [m] R BE ST AY 5 A 5 0

Profsbrtif OLLA R BB Z A6 DL, AN 2 PR, 24LBRMES LR, ZRESHEE L (P>0.05),

2 AWFEE CP BHIBHT A MR bR B bR L BB Z W DL LLES (7 (%) ]

Tab 2 Comparison of the control rates of related indicators of dialysis adequacy and iron deficiency in the patients with different degrees of CP [n (%)]

Item Moderate CP group (n=14) Severe CP group (n=43) P value
Hb > 110g - L' 5(35.7) 15 (34.9) 1.000
Total Kt/V = 1.7 week ' 11 (78.6) 33 (76.7) 1.000
Total Cer > 50 L - (week - 1.73m’) ' 10 (71.4) 32 (74.4) 1.000
ALB >35g-L"' 3 (21.4) 16 (37.2) 0.446
150pg - L' < PTH < 300pg - L 2(143) 14 (32.6) 0328
CRP<10mg - L' 13 (92.9) 40 (93.0) 1.000
2.2mmol - L' < TCa < 2.6 mmol - L' 7 (50.0) 29 (67.4) 0.240
Phosphorus < 1.78 mmol/L 6 (42.9) 27 (62.8) 0.189
Functional iron deficiency 3(21.4) 9 (20.9) 1.000
Absolute iron deficiency 3(21.4) 9 (20.9) 1.000

3 ARIFLEE CP B E AR HE B i 53 A7 1 DL EL % [ (%) ]

Tab 3 Comparison of anemia in different degrees among the patients with different degrees of CP [1 (%)]

Hb Moderate CP group (n=14) Severe CP group (n=43) Pvalue
30g- L' <Hb<60g- L' 0(0) 2(4.7) 0.418
60g- L' <Hb<90g L' 2 (143) 10 (23.3)
90g- L' <Hb<I20g - L" 10 (71.4) 25 (58.1)
Hb > 120g - L 2 (143) 6 (14.0)
2.3 CP iFhrdeks SIEBAH bR Z M &R 4 4 CP HRSRHE AR 5 LB AR LG R An e Z (1) Pearson HHSE R%L (1)

Tab 4 Pearson correlation coefficient between related indices of CP and peritoneal

M4 iR, CPIF b S B bR Z B diatysis (9

Pearson AR T4 R R, G5 PTHL JEGE KilV 559 il Probing depth CAL Gl
e, FHI RS 4 Bk —0.277 F10.285 (¥ P<0.05), TCa ~0.013 ~0.012 0.113
i PTH, B GI4h, & 58 (/=0.353, P=0.007), nPCR  phosphorus ~0.066 ~0.100 ~0.234
X (7.=0.406, P=0.003); IEi%& Ke/V, B GLAN, A5 Hb —0.086 ~0.037 ~0.098
KV (r=0.459, P=0.000). #iE45 (r=0.516, P=0.000),  ALB 0018 ~0.003 0127
5 1% Cor (r=—0344, P=0.009) J J§ 7 Cor (7=0.773,  PTH ~0.174 ~0014 ~0277°
P=0.000) AH%:, Nk S, # 6 Fim, EBEPLMERHy TR 0105 0122 0178
PR IE S A 25 % B, GL 5 PTH R Kalv om0 oo o2 o
. RR KilV ~0.015 0.068 0.084
BAKEE. PD KV 0.003 0.047 0.285°
Total Ki/V ~0.036 0.047 0.256
RR Cer ~0.029 0.087 0.118
PD Cer —0.008 0.088 0.109
Total Cer —0.021 0.087 0.110

Note: * P=0.037; “ P=0.031.
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5 BALMEMIASHT PTH WA AR R R 3R

Tab 5 Independent factors related to PTH analyzed by stepwise linear regression analysis

2020, 40 (7)

Variable Unstandardized g Standard error Standardized f P value
Age —1.718 4.464 —0.054 0.702
Gender 177.585 118.904 0.205 0.142
TCa —5.301 307.442 —0.002 0.986
Phosphorus 211.626 111.096 0.255 0.063
GI —330.880 248.061 —0.176 0.189
nPCR 614.866 240.350 0.327 0.014
6 BA LM WIS HE KoV BT AHSE R R
Tab 6 Independent factors related to PD K7/} analyzed by stepwise linear regression analysis
Variable Unstandardized g Standard error Standardized g P value
Age 0.004 0.003 0.108 0.196
Gender 0.199 0.080 0.215 0.016
TCa 0.365 0.218 0.157 0.100
GI 0.078 0.172 0.038 0.653
PD Cer 0.030 0.004 0.655 0.000

3 itig

CP & — i Pk SR &, BA CP Y Bow 18 Kz ifi
B R HAE SR 4 B RaEkraE © Y. BT A,
IL-6 &k iA 2 (hepeidin) Az i B ZERVANME A 1, BkiM
2 -IL-6 ST & S RREMR kR Z Y, Bt
RIEVEF M R A 7 FEATESE Ah i Je W 22 51 B A 13 2
HYHEA CP, Mg CP b 754% (43 ), LLREEE
SRS A B R CP YRR R (42%) ® . i
FREE 4 ke E DR R A R 35 ~ 4%
55 ~ 64 %, 65 ~ 74 FAERL Y] CAL = 4 mm [ £ H %R
5y B A 33.2%. 69.9% F1 71.3%, R Ik E AR NBES
JEI e 7, P RE S B BN I TR 9 e = S AL AR
FEAIR, DABHF JR 959 TR 2 A A 3¢ ™ A, JEIE B
NI rh T 4B AR K 57 (hepatocyte growth factor,
HGF) 7K T e ABE™, 1hi HGF 55 J& 359 i & A
kR ™, BANLEA R — S0,

BEAERFSE ™ oR, CP ¥ ™ (19 1M 35 B 4 B RAiAR
EYWE S, [HAERME R RS R ER, AR
H, ARIRRE CP B A RIE AR 2 S e G 78 Lo
— TR BT PRI © BoR, I B A I R R AR Sk
- (4 CRP) i TROE B, i L& AH IR S 9% K.
SR WTRE S Thl 3¢, BILEFNEE 28] /] REA-AE Thl
ML BRI ES . BRON, BIRAMFIER B A e
£ CP 21 B34 AN [RI B2 B 42 1ML 50 A Z A AR GE 538 3L
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B & CP bbb B CP A h HERIMAILLGIE = (28.0%
vs 14.3%), #2r CP m[RERZMN T EH ML IE, A
ZIUR G BA G SR TR A R0 A
XK. REML, A meta o4 ™ BoR CP 5 R M4 iM%
PIRESG, 1RoRImIK A AT 240 CP % 28 3 ML A 520

BE A B 52 O 2 0IF 5K & I RS 74 i %% 35 % (peritoneal
small solute transport rate, PSTR) M % B 255 R AT
20, BUREAR ™ HHBFIREE " BoRE TR 1L-6 iR JE
5 PSTR . A0, (RN, & AT IL-6 ¥k £ 5 1f 3¢ 1L-6
AKCPARDE,  Hofil 3 TL-6 i BE ] s P 2B 25 e . A Bt
58, K [A B B CP B & [A] nPCR, ALB, IL-6, Ki/V,
Cer ZE4RER,  LABGEMTIE o0 PEAR AR PR IB bR 22 73 T4
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