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Study on the relationship between glycosylated hemoglobin level and blood pressure
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[ Abstract] Objective

blood pressure variability (BPV) in hypertensive patients with diabetes mellitus. Methods

To explore the relationship between glycosylated hemoglobin (HbAlc) level and
A total of 95 cases
of hypertensive patients with diabetes mellitus in this hospital,from May 2015 to October 2017, were selected
and divided into the normal HbAlc group (n=43) and the high HbAlc group (n=52) according to the
HbAlc level at admission. The HbAlc level and its correlation to BPV were analyzed in the two groups.
Results There was no significant difference in systolic and diastolic blood pressure between the two groups
(P>>0.05). The 24 h systolic blood pressure coefficient of variation (24 h SBPCV),24 h diastolic blood pres-
sure coefficient of variation (24 h DBPCV) ,daytime systolic blood pressure coefficient of variation (dSBPCV)
and daytime diastolic blood pressure coefficient of variation (dDBPCV) in the high HbAlc group were higher
than those in the normal HbAlc group (P<C0. 05). There was no significant difference in the proportion of
non-dipper blood pressure between the two groups (P=>0. 05). The results of multivariate logistic regression
analysis showed that the increase of 24 h SBPCV,24 h DBPCV,dSBPCV and dDBPCV were risk factors for
high HbAlc level after adjusting for gender,age and beta-blockers. Pearson correlation analysis showed that
HbAlc level was positively correlated with 24 h SBPCV,24 h DBPCV,dSBPCV and dDBPCV in hypertensive pa-
tients with diabetes mellitus (+=0. 212,0. 257,0. 216,0. 286, P<C0. 05). Conclusion Hypertensive patients with dia-
betes mellitus with high HbAlc have increased BPV, which indicates more severe impairment of autonomic function.
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1 BRE5HE

L1 —gekt 5T 2015 4F 5 J % 2017 4F
10 A 7EABEAF B 19 J5 & P 8 0 s & O B DR i iR &
95 i . MR 5 B 3 A B B HbAle 7K F- 432 HbAlce 7K
S IEH 4 (HbALe<<7% ,n=43) fil HbAlc 7K -3 &5
H(HbALc=T7% ,n=52) . J5 K1 & I K32 Wibs o 44
HE R B g il R 23R 4R S 20100, RPHREEER 3 DL
ARl H 3 kol 4 ok T 8055 T 140 mm Hg # () &F
KRR F 85 F 90 mm Hg, FEHERR 4% K 4 s 1L H 9 .
2 T PR 95 12 W AR B < [ 2 RO PRI B A 1 B (2013
AR RO O B SRS 48 DR 9 E IR R A B AL I B K T
% F 11. 1 mmol/L, s A %5 I il ¥ (FBG) =7. 0
mmol /L, 8¢ 7€ [T i 48 285 B b it 42 3038 (OGTT) 2 h
MBS WK F e 55T 11, 1 mmol/LOEHERE R H &
SR W CETIREAS 4 LA M E A L R
P T B TC AT e R HERR . AR WS AR
BEfe IR B 2w ik, BT A RE S R .

1.2 ik

1.2.1 24 h 2SR e W I 2B 3 5 1 24
h B4 i W A CH AR % 2 flipk 50 2 4, 5 TM-
2430) Wa il 24 h B35 i Hs S B il o 2 T A2 LR R A
BT WA P B E IE R GELLIE SR 24 h, BRIk
I P 0 B R AR A 1 By o it i A TR I (i
T H AR T T B A TR A ) SR 0 B AN 32 BR
8:00—21:59 &Eig H IE—[JIEHISE 30 min {WU% 1 ?5'\922:00 E
YCH 7:59 BEE A RN AIBE 60 min 15 1 UK, 4 KA &40
YR A R EOK T 80 Mo A R

1.2.2 24 h SF¥IMJE % BPV 200r  #4E 24 h ghA i
00 A5 4 i AT S 2 L A BPV 845 . 24 h 3y
Wi (24 h SBP) .24 h F-H 473Kk (24 h DBP) .24 h
EH K22 (24 h PP RESHURAE £ (ASBP) (R
¥ EF K e (ADBP) | [ K F- 3 ik R 22 (dPP) 1% ] °F-
)4 e (nSBP) & [0]°F- 347 5K He (nDBP) (¢ [] °F- 3
JkH 22 (nPP) . BPV 2446 24 h Y46 1 A8 5 R 5K
(24 h SBPCV) . 24 h &5k &4 5 & % (24 h DB-
PCV) A K46 A8 F 2 B (dSBPCV) | 4 K &F ik JE
A5 5 Z 8 (ADBPCV) | 7% 8] R 4 & AF 5 & 31 (nSB-
PCV) R 8] £F 7k J& 48 5 R F (nDBPCV) | 7% ] Y 45
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1.2.3  A4bsstrmieE  F26E kR ARCHITECTCS000
AAR S BT A LA 43 06 6 B vk I i R R CUAD | LT
(Co) JHE B (CHOL) . = Bt H i (TG) K % B g &
M (LDL) @ % fg % 11 (HDL) . i 3% [E Bio-Rad Ifi
ZLAR I R e, B 38 4 5 TR R A 2 (HPLO)
M 5E HbAlc,

1.2.4 DEEEKEA ¥R A Philips Sonos 5500 %
B2 5 F 2 W B TR RS LR R
U ZE X ASBIF 58 AN HV IR B0 T 58 B 768 75 SR S 5580 - I
EIEEEFIR A AR (LVEDD Fil A2 %= 5 43 B0 (EF)
1.3 SoibefhbE B SPSS22. 0 G5 it #1755
ot . IR BORH T4 s FoR . 41 b R TP 1
SEREAS ¢ K5 TR B EER AR R R L AL T
B o #86. K Logistic [0 194347 & i & 5% 4 F:
B PR 8 HbALc K73 &5 1 f& 15 [ & R ] Pear-
son M E 3 HbAlc /K5 BPV Z X R. U
P<C0.05 W ZERAHI¥E XL,

2 % R

2.1 PR — MG IR BT R L g P A AR I L O A
Sl e s T RE LG CEE S R R AN R 2 ) )i
AR 2R BT822 8 X (P>>0.05), HbAlc /K
T34 HbALe /K5 F HbAle K IE % 4 (P <
0.05), L3 1,

2.2 WYLIEHIMLE R BPV 4087 41 4% i ] BE g
S LR 53 AT 87 . R AL A B R] BT 8 R L R K
FEABK 2 A, 22 R RG22 L (P>>0.05);
HbAlc /KFHE 4] 24 h SBPCV .24 h DBPCV . dSB-
PCV #1 dDBPCV ¥ & F HbAlc /K IE % 41 (P <<
0.05) ;W 41l nSBPCV F1 nDBPCV . #% ] Yk 45 J& FiI &F
KETHEAE SRR, ZRY LRI E L (P>
0.05), L3 2., LA HbAlc 7Ky K A8 &, % i 5 9k
G IR 8 HbAlc /K IE# 41 HbAlc 7K F
v 2 A% B R B B AR RN EF K R BPV, FE R IE P
AR A B 2 AR B R A S S, AT Z R Lo-
gistic [A 5 48 #7 & 7%, 24 h SBPCV., 24 h DBPCV,
dSBPCV F dDBPCV F &5 2 &5 il 19 4 I b bR
# HbAlc /KFHE S BRI E, WL 3,

x1 P 2H — A% I R 33 A3 L B

Ye¥r HbAlc /K¥1IE# 4H (n=43) HbAlc K EHW B 24 (n=52) vk P

AR (TEs, %) 63.98410. 88 64.549.09 0. 255 0.799
B %) ] 20(46.5) 27(51.9) 0.276 0. 600
WA s [ (%) ] 9(20.9) 6(11.5) 1.561 0.211
S S (%) ] 17(39.5) 31(59. 6) 3.797 0.051
155 G I AE 52 [ (6D ] 19(44. 2) 30(57.7) 1.719 0.190
Cr(ZT=£s,pmol/L) 75.97+33.27 72.89+27.80 0.493 0.623
UA(T+ s, pmol/L) 313.20490. 57 323.27+86. 89 0.552 0.583
CHOL(Z = s, mmol/L) 4.114+1.00 4.5041, 34 1.580 0.118
TG(T=%s, mmol/L) 1.892+1. 86 2.2642.28 0. 868 0. 388
LDL(Z=+ s, mmol/L) 2.40+0. 87 2.48+1.07 0.371 0.712
HDL(Z+ s, mmol/L) 1.09+0. 28 1.1340. 45 0. 549 0.584
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L) HbALe KV IEH# 4 (n=43) HbALc /K1 i 4 (n=52) s P
HbAlc(ZEs, %) 6.110. 54 8.3941.47 9.671 <0. 001
LVEDd(Z=s,cm) 4.6620.51 4.5820. 35 0. 886 0.378
EF(z=+s, %) 59.07£3. 14 59,1942, 97 0.195 0. 846
B MBI I [n( %) ] 13(30. 2) 22(42.3) 1.475 0.225
T 48 5% e 2% 4 Al A A 590 [ (V0D ] 6(14.0) 7(13.5) 0. 005 0. 945
1L 55 3 3R A2 AR B 3R L (20 ] 22(51.2) 25(48. 1) 0. 090 0.765
HEFEPLR [0 (20 ] 30(69. 8) 38(73.1) 0.127 0.722
FIIRFI (%) ] 11(25.6) 10(19.2) 0.551 0.458
K67 [n (00 ] 2. 487 0.288
R B BT 9(20. 9) 5(9.6)
R R 5 2 1R T 27(62. 8) 36(69.2)
- ESEEis 7(16.3) 11(21.2)
x2 WA FHMEF BPV L%
eI HbAlc /KFIE % A (n=143) HbAlc K F8 & 24 (n=52) £ 5y P
24 h SBP(z+s,mm Hg) 134.91+16. 14 137.33+£12.59 0. 821 0.414
24 h DBP(Z=%s,mm Hg) 78.6749.11 78.0249.71 0.337 0.737
24 h PP(z%s,mm Hg) 56,2312, 34 59.3149. 94 1. 346 0.182
24 h SBPCV(z=+s, %) 12.97+2.80 14.79+3. 60 2.711 0.007
24 h DBPCV(z=£s, %) 17.5045. 04 20.03+5. 21 2.399 0.018
dSBP(Z=s,mm Hg) 136. 8416, 37 139.5613. 14 0. 899 0.371
dDBP(z =5, mm Hg) 79.9349. 24 79.21410.09 0. 359 0.721
dPP(z+s,mm Hg) 56.91+12.70 60.35+10. 21 1.463 0.147
dSBPCV (z%s, %) 12.5943.26 14. 504, 21 2.425 0.017
dDBPCV (Z=*s, %) 17.3345. 99 20.3245. 95 2. 429 0.017
nSBP(Z+s,mm Hg) 129.1617.92 130. 7915, 48 0.474 0. 636
nDBP(z=+s,mm Hg) 74.70410. 70 74.21+10. 98 0.217 0. 828
nPP(Z4 s, mm Hg) 54.47413.09 56. 58410, 82 0. 861 0.391
nSBPCV (T, %) 11. 1544, 26 12.2745. 43 1.098 0.275
nDBPCV (=5, %) 14,0545, 84 15.3648. 36 0. 869 0. 387
A 46 R (s, %) 5.524+7.09 6.0549.15 0.311 0.756
R &7 3k R T B (£ s, %) 6.6448. 31 6.3348.89 0.172 0. 864
A B K (%) ] 29(67. 4) 31(59. 6) 0.62 0. 431
*3 B EREHERREEHE HbAlc K FESH B E ZE Logistic [ 34547
155 B SE Wald P OR 95%CI
24 h SBPCV(%) 0. 209 0.077 7.295 0. 007 1.233 1.059~1. 435
24 h DBPCV (%) 0.117 0.048 5. 866 0.015 1.124 1.023~1. 236
dSBPCV (%) 0.154 0. 066 5.437 0. 020 1.166 1.025~1. 327
dDBPCV (%) 0. 096 0. 040 5.677 0.017 1.101 1.017~1.191
nSBPCV (%) 0.058 0.047 1.544 0.214 1. 060 0.967~1.162
nDBPCV (%) 0.027 0. 032 0. 690 0. 406 1.027 0.964~1.093
HbAlc /KF 5 BPV 45 48 5 Z [0l B AH 3¢ 1% 3 i i

2.3

HbAlc /K5 BPV £ 4545 Z [A] 1) Pearson #f & 7 #7
%, HbAle 7K F 5 24 h SBPCV. 24 h DBPCV,
dSBPCV #1 dDBPCV £ 1E A& (P<C0. 05), L& 4.
%4 HbAlckFE BPV &i547 = @ A1 £ 14

i r p

24 h SBPCV (%) 0.212 0.039
24 h DBPCV (%) 0. 257 0.012
dSBPCV (%) 0.216 0.036
dDBPCV (%) 0. 286 0.005

B AT 5 2 T » g I P g 8 8 L A A 110 R A
AL i 1 KA 56 L T B 5 BPV B UIAR G
BPV 3 i n] S B0 i & g 2 6, BPV Z
AL o5 L R 95 BT 7 MK B2 B A . B A
ATTAE 38 7K B B2 e o i I o 5 AR DR S8 3 H 4 4
T s £ H T Bl Mot A A A AR A S L 6 3
ZIREHUE . BRI T & B B IR A
BPV -5 & A 0 il 1008 S RS R 5 DDA OGO
o L 5 B o S8 i TR R AL . S o
BRBLAT . P NE f B I RE . F SRS
A7 o IR A 3 g 2 5 | A I P B2 20 i S A 2k A
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I I R AR A L T B A N B A5 AT RE S R
A A 8 3 B 4T L INEE R ML R R AR H BT
REA0 1 o A1 ey 1 Hs 5 O W% DR A8 3 1M He 36 3 1k 15
HEL BPV 38 it DCCT B 55 2% W, ofn b 42 i
YR/ B DR 9 I B ORI K I A8 R 5% O & RE 1Y .
HbALcZ=7. 0 % {F 55 bR S 4E A0 K I 8 AH 06 FF & e
AR 3G It A IE 0 — 2 e B iR I 9 A IR R
% HbAlc /K48 B541 24 h SBPCV.24 h DBPCV,
dSBPCV #1 dDBPCV & F HbAlc /K - 1E % 41, 2
7~ fe I 995 15 91 W PR FR I W K R s . B
MY REZ W W P, RO 4 K ATEH K BPV
SN, 25 R AT BE R H T e IR AR R A A S
2205 22 F L TEIE SN BOIR AT AR R RN AT K R R
FIEH W JE T D RE T 8. & I & A IF 0 PR BB E N
A i e K S % F [R] Bf A B BPV 7K S 3 5
JiE AN N S N R 25PN o 1) | R SR I 11 == =
W34 . A WF 5% 6 W, HbAle /K¢ 15 24 h SB-
PCV .24 h DBPCV.dSBPCV #1 dDBPCV & IFfH%.
PR I T e I R 6 5 O W DR B BPV K P 3 5 AR
A SO B R T RSy L

REAE B 98 & B, W B 32 1R BEL i 700 36 97 X JR 3
BPV f7AER W00 L A8 A B 55 o 8 I B O B IR
5% HbAlc 7K V-3 &5 4 F1 HbAlc 7K - 1F % 2 v . i F
B 32 1A B 770 b ] TG BH i 22 55 5 R AL 70 A IE Ml L A S
H1 B SZARBH I B S 5 L #4722 I K Logistic [\ 15
AF1 7R, 24 h SBPCV, 24 h DBPCV, dSBPCV i
dDBPCV 158K 2y i 1 He 95 5 5115 IR s A8 25 HbAle 7K
SHE R R R . A ST A R R EAS B AT N B
rf R IR A I B PR RE 24 h R R s S
FREE S RN E S AL B B R &
HbALc 7K1 i i fa i R 2

Bl A5 Hs W I Ay G B M A A 5 4 T B AN RE
i A I v I s 5 W DR S8 Il s 4 K F- . BPV 8
BB TP R ENA EMALDEERES. FEEilLES
FEHE g B IR T A R b B WE 0 af A HbA e
KA AR G BPV, IR A 1 B EMAE RS,
HAEEIG IR L. A5 W AEAE— W R BRE
AW ST Ay 1l i P 0 5 0 Bl b A Je e R T 2
AT REPERE S 2 — 20 W v 0 A 8 i S8 A I
J£5 HbAlc K-, DL &k BPV 5.0 1 45 = {4 Z 18] /1)
KE,

2% Uk
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