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[FBZEIERY R 2 BUPE IR (type 2 diabetes mellitus, T2DM) 4457 P4 Ifi 3 3% #1 (maintenance
hemodialysis,MHD) 552 LAz Il /K P 5 %2 7 FE (blood pressure variability,BPV) f#H <, I
I AT ASFEFEAL 21 2K A (hemoglobinAlce,HbAle) M H B EH TG . 7k [BIBMES 2024481 H Tk
OB H K PR 5T 5 I P RE I A I 5% T ) T2DM B8 3 B I PR W5 k), 4% HbATe /K T 430 3 41 : HbA1e <7%,
HbAlc 7%~8%,HbAlc>8%. LA A HbALc /K~ 58 3 B L 38 Sl 1 L PR 15 BPV B 52 (R 26 . 2024
E 1 H—20254F 1 HEATBABIREYS , 20T 1 SEBE VT AR HbAle fos BB IR IR PG . 53R L4 7041
T2DM I3 Bt £, oA 53 1 45 4], 2 1% 25 ], P33 4E % (62. 79411, 70) %, i M ke 52. 94 (30. 25,
68.75) J » HbAlc<<7% (n=33) \HbAlc 7%~8% (n=18) Fll HbAlc>8% (n=19) £H 3% H7 U] i ¥ (F=19. 259, P<
0.001) . IfiL % 4% 5 /¥ (glycemic variability,GV) (J£15.291, P<<0.001),i& &1 U 4 & (411, 253,
P=0.004) W54 48 5 )5 (systolic blood pressure variability,SBPV) (#£11.560,P=0. 003) . ¥ & i
SRR (2 =7. 412, P=0. 025) - 5 B 50K 20 ko 22 [eh IR 20 ioms A8 i 35 R HE R 4t (coronary artery
disease reporting and data system, CAD-RADS) jelIR BNk 732> 4 441 (2 =7. 665, P=0. 022) . 5L [ 3£
[ [ 57 DAEWF B 25 P 3K (national institutes of health stroke scale, NTHSS) ¥F43=2 %3] (=
7.084, P=0. 029) LR Z F A it L. SBPV 5 GV 2 IEM X (1=0. 267, P=0. 026) » Logistic [A]J3
75 HbAlc 35 4% (HbAle 7%~8%) (OR=0.147,95% CI:0.032~0. 678, P=0. 014) 3% HT#% (OR=1. 040, 95% CI:
1.011~1. 070, P=0. 006) 0o Z AL TP [ BABAR A 3B 52 PE 03 RR [T 1] (standard deviation of NN in-
tervals, SDNN) ] (OR=0. 975, 95% CI:0.954~0. 996, P=0. 022) Jy 5 Ui SBPV (S 7 2 mg R 5. BT 148,
HbAlc 73 AR A8 # (n=59) HH HbAlc 7%~8% (n=12) [ 3 O i B AN R SR R A (K [ 5 HbAle<T%
(r=29) (* ==2. 225, P=0. 026) % HbAlc>8% (n=18) 4 (4 =2. 661, P=0. 023) LL#&] , P (= BE i 1) 55 [ 5
HbAle<T%#H (t=-2.921,P=0. 026) Lbi%]. Z5i6  T2DM MLY% A H 3 MBS A 55 B 5 i 1 A0 5 3 58 TE A
5%, B AT HAE] GV R H 2 35 BPV tH K s HbATe 7%~ 8% A5 3% Tl 5 e 4, HbA T ¢ JEAR 3B HT 4 - SDNN S 52 1 35 A7
H SBPV F A ST BE MR K 2% o

(<5817 02 BORE DR s MUTRGE BT 5 WAk 2T 88 (A 5 dfobE A8 S 3 1o AR S

hESES RI59  SCEAFRIRAG:A  doi:10.3969/]. issn. 1671-4091. 2025. 12. 001

Correlation between glycemic control levels and blood pressure variability with prognosis in hemodialy-
sis patients complicated with type 2 diabetes YIN Tao', LI Yue-hong', WEN Wen' 'Department of Ne-
phrology, Beijing Tsinghua Changgung Hospital affiliated to Tsinghua Universit, Beijing 102218, China

Corresponding author: LI Yue-hong, Email: lyha01051@btch.edu.cn

[Abstract]Objective To investigate the relationship between blood pressure variability and blood pres-
sure control in patients with type 2 diabetes mellitus (T2DM) undergoing maintenance hemodialysis (MHD).
BPV), and to analyze the prognosis of patients with different glycosylated hemoglobin (HbAlc) groups.
Methods The clinical data of T2DM patients with regular hemodialysis in the Department of Nephrology of
Beijing Tsinghua Changgung Hospital from January 2024 were retrospectively analyzed. Patients were divid-
ed into three groups according to HbAlc levels: HbAlc < 7%, HbA1c7%~8%, and HbAlc > 8%. Blood pres-
sure fluctuations were compared among the different HbAlc patients, and independent influencing factors of
BPV were explored. A cohort follow-up study was conducted from January 2024 to January 2025 to compare
and analyze the clinical prognosis of patients with stable HbAlc over the one-year follow-up period. Results
A total of 70 T2DM patients on hemodialysis were enrolled, including 45 males and 25 females, with a mean
age of (62.79+11.70) years and a median dialysis vintage of 52.94 (30.25, 68.75) months. Statistically signifi-
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cant differences were observed among the groups in dialysis blood glucose (H=19.259, P<0.001), glycemic
variability (GV) (H=15.291, P<0.001), dialysis systolic blood pressure (H=11.253, P=0.004), systolic blood
pressure variability (SBPV) (H=11.560, P=0.003), premix insulin use [(y*=7.412, P=0.003). P=0.025], severe
Coronary Artery stenosis (Coronary Artery Disease Reporting and Data System (CAD-RADS) >4) (x*=7.665,
P=0.022), cerebral infarction (National Institutes of Health Stroke Scale (NIHSS) score =2 points) (y*=7.084,
P=0.029) between the two groups were statistically significant. SBPV was positively correlated with GV (=
0.267, P=0.026). Logistic regression analysis showed that HbAlc (HbA1c7% ~8% ) (OR=0.147, 95% CI:
0.032~0.678, P=0.014), dialysis duration (OR=1.040, 95% CI: 1.011~1.070, P=0.006), standard deviation of
NN intervals (SDNN) (OR=0.975, 95% CI: 0.954~0.996, P=0.022) were the independent influencing factors
of SBPV. When comparing the groups defined by HbAlc (< 7%, 7% ~8%, and >8%), patients with HbAlc
7%-8% had lower incidence of cardiovascular and cerebrovascular adverse events (y*=7.500, P=0.024) and
shorter average length of hospital stay (#=3.344, P=0.042). Conclusion There is a positive correlation be-
tween blood glucose variability and blood pressure variability in T2DM patients undergoing hemodialysis. Pa-
tients with larger GV during hemodialysis also have higher BPV. Patients with HbAlc levels 7%-8% have a

r [ %71

better prognosis. HbAlc, dialysis age and SDNN are independent influencing factors for SBPV during dialy-
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1.2.3 HURGETTE LA Gy 0 EL A BT B
I BE LR TEk), THE A WEAE 3 ) I b 407 ) I
I O R AE 5§ R # (coefficient of varia-
tion,CV) , 18 A R : V=R 2=/ F 21 X 100%.
1.2.4 BfYF 0 EFIAT LEBSIBE T (2024 4 1
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BRI e AR . 55 3 H HbALc . SHE 1 4EBE VS
N HbALe 73 4 AR 478 1Y) £ JEAT UL T o
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BURH 56 . % BPYV 7» B P S it 22 75 R



=971 -

PE M 20254F 12 H 55243 551280 Chin J Blood Purif, December, 2025, Vol. 24, No. 12

AR AT 9 Logistic [FIH 4 #T . X B U5 3 7]
HbAlc & 5E 1 & 2 2E AT 43 40 LU 4% 9F 42 ] Kaplan—
Meier fiZk. P<<0.05 K% FH Gl L.
2 #HR
2.1 —MREHR

FLZ N T2DM MHD £35 70 441 , o 5544 45 451, %
4 25 41, P HEW (62. 79 £ 11.70) &, LB T
52.94(30. 25,68. 75) H

ANTFI HbA e 73 2H RG34 I8 o 2R A A% LI AT
B Em TR RS IR E R LS = X
(P>0. 05) , i1 W LHE GV, 3% A Y 4f . SBPV | 5
VR IR & 2R N FH B Bt R B kB 7 Db R 30 ko 22 i
H s 248 (coronary artery disease report—

ing and data system, CAD-RADS) J&tIR zh ik 70 2 > 4
2] A B [ 35 B E 57 B A 5 B 2R v B R (na-
tional institutes of health stroke scale, NI-
HSS) Wor= 2 73 1 HUi 22 e e v 27 3 L (P<<0. 05)
TEWE L.

HbAle 7% ~8%H & #H ZEMH i p oVl 5
HbAle <7%(l=—2. 699, P=0. 021) \HbAlc > 8%4 (1=
-3.868, P<<0.001) Lt %] M SBPV[ 5 HbAlc>8% 4
(1F-2. 697, P=0. 021) LLE] /1N, B 2 e IR Bl ik e A
(CAD-RADS=4 #%) [ 5 HbAlc<7% (3> =-2.171, P=
0.030) & HbAlc>8% (2=—3. 388, P=0. 010) 41 Lt #%] .
i 158 % (NTHSS=> 2 43) [ 5 HbAle<7% (y2=-2. 550, P=
0.011) ZHH 4] KA A% . HbALc > 8%2ZH H 3 ik

251 T2DM MHD %32 HoAlc 29 4 i PR R} b A
TiH HbATc<7%(n=33) HbAlc 7%~8%(n=18) HbAlc>8%(n=19) H/F/ 18 PE
ER LY, (ts)] 62.6+12.70 63.9411.00 62.1£10. 40 0.118 0. 889
53 [ (%) ] 2.597 0.273
Pk 24(72.73) 9(50. 00) 12(63. 16)
B/q i3 9(27.27) 9(50. 00) 7(36.84)
Hiilem, (kts)] 168. 45+9. 46 165. 50+6. 81 166.95+17. 11 0. 768 0. 468
TAEFE kg, +9)] 67.43+13.90 65.9349. 89 69. 2613, 43 0.313 0. 732
ML [ (%) ] 0. 020 0. 990
LA B ik o 2 28(84. 85) 15(83. 33) 16 (84. 21)
N F kR L ERIE S 5(15.15) 3(16. 67) 3(15.79)
BT LH, M(Ps, Prs) ] 53.46(31. 21, 68. 40) 48. 74(29. 76, 64. 57) 51. 11(28. 70, 66. 48) 0. 525 0. 594
AT RS [mmo1/1, M(Ps, Prs) ] 9.98(8. 43, 11. 84) 10. 75(8. 51, 12. 89) 14. 46 (12. 30, 19. 70) 19.259  <0.001
BTGV %, M(Pys, Prs) ] 16.89 (9. 21, 31. 80) 10. 19(5. 46, 28. 70) 22.37(13. 54, 30. 94) 15.291  <0.001
BTN IR [mmHg, M(Ps, Ps) ] 156. 78 (140. 89, 163. 61) 159. 94 (151. 03, 166. 22) 167.78(159. 33, 177. 33) 11.253  0.004
T SBPV [%, M(Ps, Prs) ] 8.75(8.17, 11. 00) 6.38(3.90, 8.43) 9.60(7.60, 11. 67) 11.560  0.003
&M AT 5K [mmtlg, M(Ps, Ps) ] 73. 33 (69. 50, 80. 00) 74.17(69. 58, 79. 83) 76. 00 (70. 00, 91. 67) 1. 461 0. 482
AT HIDBPV [%, M(Ps, Prs) ] 6.31(4.08,11.51) 7.14(3.95,13.37) 7.53(5. 16, 10. 27) 0.235 0. 889
G HE A Ui o 6422. 67(2052. 33, 14723. 17)  6215. 00 (2825. 92, 15536. 33)  12217. 67 (3472. 67, 23716.00) 2. 442 0. 295
[pg/ml, M(Ps, Pis) ]
MALEF[ v mol/1, M(Ps, Prs) ] 834.67(714. 33, 1028. 33) 801. 67 (655. 67, 1074. 92) 821. 67 (685. 67, 1069. 00) 0.038 0. 981
M PRFEZ (mmol /1, M(Ps, Ps)]  22.97(18. 23, 27. 87) 22.03(19. 44, 27. 08) 27.43(21. 13, 29. 43) 4,012 0.135
SRR IR 256. 33 (173. 83, 363. 67) 243. 50 (182. 58, 413. 17) 247. 67 (181. 50, 332. 00) 0. 301 0. 860
[pg/ml, M(Ps, Ps)]
AEAg/L, M(Ps, Ps) ] 39. 70 (38. 08, 42. 30) 40. 43 (38. 65, 42. 25) 41.10(38. 27, 44. 33) 1. 849 0. 397
ML & A (g/L, M(Ps, Prs) ] 114. 67 (103. 00, 122. 50) 116.33(111. 08, 123.00) 119.33(111. 33, 126.00) 4. 059 0.131
BT LK /min, M(Ps, Ps) ] 74. 33 (68. 83, 82. 83) 74.67(63. 25, 81. 83) 74.00(66. 67, 79. 67) 0. 408 0.816
SDNN[ms, M(Pss, Pss) ] 71.00(55. 00, 88. 00) 81. 50 (56. 25, 121. 50) 64. 00 (48. 00, 86. 00) 2. 180 0. 336
L5 Ln (%) ]
JE Il 7(21.21) 6(33. 33) 8(42.11) 2.597 0.273
Vb T i 4D 4R 5(15.15) 2(11.11) 4(21.05) 0. 695 0. 707
(TSN 8(24. 24) 6(33.33) 8(42.11) 1. 800 0. 407
BEHAPR FFLIE /K 8(24. 24) 2(11.11) 4(21. 05) 1. 255 0.534
T A P48 23(69. 70) 13(72. 22) 14 (73. 68) 0. 100 0.951
ARy 1(3.03) 1(5.56) 1(5. 26) 0.238 0. 888
U i 2 9(27.27) 7(38..89) 8(42.11) 1.385 0. 500
TRIR I 2 4(12.12) 3(16. 67) 8(42.11) 7.412 0. 025
TR HT 18 (54. 55) 8(44. 44) 8(42.11) 0. 899 0. 638
T dIF S 4(12.12) 3(16.67) 0 3. 120 0.210
BT e A 3(9.09) 2(11.11) 0 2. 048 0. 359
FE O ML (%, M(Ps, Ps) ] 63.00(59. 00, 65. 00) 64. 50 (59. 75, 66. 00) 62. 00 (53. 00, 64. 00) 3. 859 0. 145
SRZN IS 25 (CAD-RADS=42%) 21 (63. 64) 5(27.78) 13(68. 42) 7.665 0. 022
[n(%)]
JNHEZE (NTHSS= 2 43) [ (%) ] 24(72.73) 7(38.89) 10(52. 63) 7.084 0. 029
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5248 FH HL A [ 5 HbA 1 7% ~8% (2=2. 006, P=0. 045)
JeHbAle <7% (32=2. 655, P=0. 008) Eb4% 1 4% i

4 SBPV H A £ (8. 649%) K 8 7 MK BPV 4 5
75 BPV 41, ik BPV £H HbAlc A 5 3 . SDNN #5 i) BPV 41
TR 3 M S 3 R i o A UK BB R et IR B ik B A5
(CAD-RADS 7&K B ik 73 92 > 4 2) K A= % 875 BPV 40
K, ZR A G ER IR 2.
2.2 GV .5 BPV [ & 2 Hr

Spearman A 5 2 $ kG 56 5 B 7R SBPV 5 GV 2
[ A77E IEAH 5256 £ (2=0. 267, P=0. 026) ,iX —45 B %
HH I 55 R0 3 LW 5 30 s 5 1 388, A48 e % B i
ER RS VAN SR
2.3 SBPVHSZEZMA K 2R ) Logistic [BIJH 74

¥ =5 BPV 2H 5 Ik BPV 41 11 2 57 Rl & [HbAlc ik
B 3% B 1% B R 56 R 3 kB A8 (CAD-RADS=4 4%) <
SDNN ., 28 22 AR i Fixi K ] 9N 22 E L 26 4% 43 #1 (HbAlce
A FR VIF=1. 233, 3% #7184 VIF=1. 124, 5 /& 5 1R 3 ik

B 4% VIF=1. 213, SDNN VIF=1. 150, % 3 A i i 4 ik
VIF=1.069) , %AE A A AL 2 HILLME. ¥ BRI
KN —4rF Logistic BT, 45 B 4L 7~ HbAlce
5 bR 3B AT 8  SDNN Dy SBPV () i 57 52 1 [ & (P<
0.05) , FEMLF 3,
2.4 BEVTTORMLER

B8 U5 1 4, HbAlc 43 2H A 2 4% # 59 #i , HbAlc
T%~8% M B EFH LM M EANRFHERERRK[E
HbAlc<7% (3 =— 2. 225, P=0.026) J% HbAlc>8% 41
(*=-2.661, P=0. 023) bb A1, “F 34 B i ] 2 [ 5
HbAle <7%ZH (t=—2. 921, P=0. 026) EL#], V£ W% 4.

Kaplan-Meier £k [Breslow #:56 (y*=4. 078, P=
0.130) ] BoRnSHEFHIL T NBEG I #2571+
WE 1,
3 it

A UE YR 2 B MBE 4% 1) 7K ST K& BPV 5 7 iy &
BT R EFEM I, A IF T2DM [ MHD 2 & A w04

<2 T2DM MHD i35 AN [ BPV 2 4l IR 98 Ak bh e

i H & BPV 41 (n=35) # BPV 4 (n=35) 7/t E PIE
FR Y, t9)] 62.31+11.89 63.26+11.67 -0. 335 0.739
5 [n (%) ] 3. 005 0. 083
Fitid 19(52. 29) 26 (74. 29)
Lk 16 (45.71) 9(25.71)
Helen, (kks)] 166. 57+8. 77 168. 00+7. 70 -0.724 0.472
TAF & ke, (t9)] 69. 43+13.23 65.66+12. 13 1. 240 0.219
M EE AL [ (%) ] 0. 957 0. 328
A Sl ik 4 28(80. 00) 31(88.57)
FN kR Rl S 7(20. 00) 4(11. 43)
BEWE LA, M(Pys, Ps) ] 41.48(27. 64,58. 80) 64. 42 (36. 40,82. 27) -2.986 0. 004
HbAlc 7%~8%[n(%)] 15 (42. 86) 3(8.57) 10. 615 0. 001
R A I NI [pg/m1, M(Ps, Pis) 14329. 33 (1766. 67, 12217. 67) 10320. 33 (3197. 00, 23436. 33) 4. 105 0.043
MULEF[ pmol/L, M(Ps, Prs) ] 821. 67 (721. 67, 1027. 00) 832. 33(685. 67, 1031. 33) 0. 004 0.948
iR ZE S [mmol /L, M(Pus, Pis) ] 22.57(19. 93, 27. 90) 24.67(19.27,29.13) 0. 366 0. 545
4 B R 3 g 2 237.33(171. 33, 308. 67) 259. 00 (184. 33, 357. 00) 0. 106 0. 744
[pg/ml, M(Ps, Prs) ]
FE A [g/L, M(Ps, Ps) ] 40. 87 (38. 67, 42. 87) 40. 13 (38. 53, 42. 27) 1.219 0. 270
ML H [g/L, M(Ps, Prs) ] 116. 67 (111. 67, 121. 00) 115. 00 (105. 00, 124. 33) 0. 232 0. 630
BT K /min, M(Ps, Ps) ] 74,67 (69. 00, 81. 33) 74. 00 (66. 67, 81. 33) 0. 000 1. 000
SDNN[ms, M(Pss, Pss) ] 86. 00 (62. 00, 119. 90) 64. 00 (48. 00, 81. 00) 7.788 0. 005
FZiEDBL Ln (%) ]
Je Wb 8(22. 86) 13(37.14) 1.676 0. 195
VO EEE Hhdyb iR 7(20. 00) 4(11. 43) 0. 957 0.328
Ril % IR 12(34. 29) 10(28. 57) 0. 261 0. 609
IRHAPR FEFLIE /R 6(17.14) 8(22. 86) 0. 352 0. 553
[EES IS EE = 24(68. 57) 26 (74. 29) 0.276 0. 599
R 2(5.71) 1(2.86) 0. 343 0. 558
VY4t fik B 3= 12(34. 29) 12(34. 29) 0. 000 1. 000
TR S &R 7(20) 8(22. 86) 0. 051 0. 821
FIREFIT 18(51. 43) 16 (45.71) 0. 225 0.635
Tk BIA 5(14. 29) 2(5.71) 1. 408 0.235
R Y A 4(11. 43) 1(2.86) 1.911 0. 167
Tt FE R E %, M(Ps, Ps) ] 63. 00 (57. 00, 65. 00) 63. 00 (58. 00, 65. 00) 0. 004 0.948
FERBNIKSEAS (CAD-RADS=44%)  15(42. 86) 24 (68. 57) 4.623 0. 032
[n(%)]
s FEAE (NTHSS= 2 43) [n(%) ] 17(48. 57) 24(68. 57) 2.112 0. 146

r [ %71

VE :BPV, LA A8 5 % s HbA T, BEAK I 21 25 11 ; SONN, 4= #5504 R[] 1] ; CAD-RADS , 7eE R 3l oms A8 4 75 A BcHf 2 495 s NTHSS , 35 [ [ 37 2B R
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3 SBPVZM R ZE 1 = /32 Logistic [FIH4#r (n=70)

r [ %71

A B PRt iR FL/R Al PlE OR 95% CI
TR LBR
HbAlc ikh5 (%) -1.916 0.779 6. 042 0.014 0.147 0. 032 0.678
BT (H) 0. 040 0.014 7.575 0. 006 1. 040 1.011 1. 070
R RN ks A 0.551 0. 623 0. 781 0.377 1.735 0.511 5. 886
(CAD-RADS TR B ik 4 2= 4 2 (%)
SDNN (ms) -0. 025 0.011 5. 247 0. 022 0.975 0. 954 0. 996
AR (pg/m1)  0.000 0. 000 0. 000 0. 992 1. 000 1. 000 1. 000
A :HbALe, ik M 2125 (4 ; CAD-RADS , 7eb{R 2 ik A4 75 RIEHE 22 40 ; SDNN, 4= 8 52 4 o4 RR A1 T
4 BT HbAL ¢ 7 2H A ol 50 3 e b Ll A
i H HbAlc<7%(1=29) HbAlc 7%~8%(n=12)  HbAlc>8%(r=18) F//fH PIE

o A R A [n (%) ] 22 (75. 86) 1(8.33) 14.(77.78) 7.500 0. 024

HApb#r k& IHENG%) ] 12(41.38) 2(16. 67) 6(33.33) 5.193 0.075

EBERE X, (k)] 2.28+1.60 1.334+1.16 1.504+1. 43 2. 469 0. 094

fEBERA] [d, (v s) ] 22.97+22.09 4.58+4. 64 14.28+25. 74 3. 344 0. 042
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