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Abstract

Purpose: We aimed to estimate the differences of systolic blood pressure, diastolic blood pressure,
and fluctuation amplitudes between groups to find out the relationship of BP with POAG and NTG
by systematic review and meta-analysis. Methods: We had searched Cochrane library, Web of
Science, PubMed, MEDLINE database, CNKI and clinicaltrials.gov register platform to find relevant
controlled trials ranging from May 1990 to April 2019. Five studies, including 315 individuals,
were identified by STROBE statements had been analyzed. Results: For the relationship, only the
nocturnal diastolic pressure fluctuation of POAG and NTG was statistically significantly fluctuate
larger than negative controls (mean difference 2.41, 95% credible interval [CrI] 0.08 to 4.0). No
statistical differences were found in systolic blood pressure, diastolic blood pressure, and noctur-
nal systolic blood pressure fluctuation. Conclusion: The nocturnal diastolic pressure fluctuation is
closely related to POAG and NTG, which is highly inferred to be a risk factor to POAG and NTG.
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R

HE: il metaZt i I AHFERREE. FRKERIFEIBEHNER, TRIZMENRBKAR
BRI s Y 8 P % T AR B Y6 R R B B . 7¥2: : &R Cochrane library, Web of Science, PubMed,
MEDLINE, CNKIf3% E E 7 P AR5 B i BE -7 & (www.clinicaltrials.gov) &85 &, IR EH1990
S HEE20194E4A K TPOAG. NTGHIML KB RIS CHR. EIESTORBE statement W2 14EA] 5T
PR 7 B SCRRBEAT VA, ¥ 31585 58 ISR KR R XA . &5 : TFABFRBEM
MRAZ RERPFHWEE. FREEFARGEEYE, BERKRSAEEIAELFERENE. FXRBEN
K ERFNIEE (Z = 2.99,p = 0.003 < 0.05) B XA, ZRAFEEM, BAZKITERNL. & B
Tk EB 5 R K% AR F R (Primary Open Angle Glaucoma, POAG)#11E % R E 4 F R
(Normal Tension Glaucoma, NTG)F V%, XM EERRAIELANPOAGHINTGHI RIREREER.
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db
1. =

1R DAL T 2 2R AR 28 52 A0 RRAE B0, T GHRR tH F F BEECH P 2 — (1] [2]. 1E55 Tt
IR, B IR R T f B 6 R (Primary Open Angle Glaucoma, POAG) A IE # R 14 7
AR (Normal Tension Glaucoma, NTG). REH IR R EAAE S, (H D8 B I IR 3 X
[ HA =R I (Intraocular Pressure, IOP) [3]. POAG A1 NTG EA ML ZmEERE, BRIV TR
PR S AL R A 2 2 4 AR T 4] X BI7E T, 5 POAG HLL, NTG 7 IOP JL P A 455t 21 mmHg [3].
XU RER T, R AFFREE EIR I EAOE m IR R R, A oAb vk R e LR =R

SERE, PR, BN, IR, JTAURIRE SRR S], B EARIEINE6] (7] [8], M ThRERERG
Fe T GIR BRAE E E R R R (9] HEALH AN, (AN TOP [ 5 A] B A7 72 HL [ Bl 52 X ia %
[10]. Il (Blood Pressure, BP) 24 /N N Zh 254810, 7] DA BLAE IR R 48 L ThREAT R s FIRAS[2] [11].
AT ICIEY, MRS O, B RIERRINS 2 N &R S TR &R 12]. thah, HHIRIMIRK
155 53 #%(Optic Nerve Head, ONH){IHR IfiLi7 & (Ocular Blood Flow, OBF)Z &L 2 M155[13]. i ONH
H7E 7% Al Be B e T BR ¥ V3 I (Ocular perfusion pressure, OPP), J& # [ B T Pl ik i £ A IOP 2 8] 1) 2 5% .
Xof T 0 et Y AR R RS 453 5 0 B 10 B M 9B T 2 B AN, — S T AN I I KT R
POAG 1 NTG R EIIVE[14], {H 53— 5038 H AN RKF L A4 & POAG 1 NTG ()AL
[15]. R, AT B FE 8IS R G [T meta 43 1T KR 78 BP £ POAG A1 NTG ()75 B FE b B /R H
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2.
2.1. BEAR

Xt meta 43 #7, AT R T Cochrane Library. Web of Science. PubMed. MEDLINE %4 /% DL f&
clinial.gov I PR SZEGVEMM, LLER 1990 4F 5 F 2 2019 4F 4 F K RIH 05 BRI . A W R 50K Ve a1
B, HSHME—. ZREEMSE.

MNFRAEFHEBRFRAE
1) GINFrifE
(1) HRHE HAY PR T5 ' R AR JES A8 A e R B SR 453 R TSI 1T B3 #1710 TOP 46 2% 15 - 21 mmHg 121 POAG,
IOP A2 T 21 mmHg &2 W N1 NTG:
(2) xRS
(3) T B I K
(4) HST ISR R0 & 5K s 2508
(5) X 2 A5 o s 1) 77 A VLN U
2) HEBRbRE
(1) BERIAEHE,
(2) ARFEISEIEE T
(3) —IRWHTT.

2.2. BRREUARE Y

WA (LY, ZXH) MG EE 5T, HHE4E “STROBE 75 B - WLELHIT S04 25 o S A 35 1 50 H 75 5.7
[16]¥-Ad TR &, HrPl 22 0, SWe—DHdA 14, 15 0 KL IR

23. BIRWSES S

PRI (LY, ZXH)MANFREE T4 B T AR E B . PUNRIEEd RevMan BAF(As 5.2;
Cochrane Collaboration, #&[EFE)BEAT 1704 BT Bl BONIESHHE, KRB ZEZET 2. BP 3]
I P AR v 22 45 R ST R R [17]

Amean = mean daytime — TCAN oy
_ 2 2
SDmcan - \/SDdaytimc + SDnighttimc - 2p * SDdaytimc * SDnighttimc

2.4. Geit i

BATRA T HEILN 581 & -8R, B350 2 (Mean Deviation, MD) % 3 & 15 [X [E](Confidence In-
terval, CT). FIA EE 930 15 P {f(mean) £ brifEZ2(SD). ARAREIHIRFOREER, Hh B AURA I
FETHE, A HECAE T R R AR E .
3. BR
3.1. STk EE

BATKZIRAG T 510 5 O K R s SCHEROLIE 1) 38300 SAR AT S HERR 1 461 THF5T. Hh4b,
SRS HERR T 44 TUHAE, R 20 TR SRR BRI A B, 9 TR AL H B AL 4 RN RIS
Re G, 15 DU AL s 45 R A 7 AN R BB 40 ik . FFA A FRAERT S TR FE[18] [19] [20] [21] [22]
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WA N AT
WOl SR, HERR T MR (n=510)

SCHRAT A, B33 B (n=510) 3465 BRI 577 AT, HIEBR

SCHRE R, BRI (n=164) LIS ES SO b B K LSRR T R, HERR
MARTCHRER, EIR -
Bz AR (n=20);
WFEETT A A 0=9);

‘ ik 4 S (n=49) [_., SCRBER A7 77 2R i (0=15)

| SRR IN AT (n=5) l

Figure 1. Flow diagram of the bibliographic selection
B 1. Xk iFE Rz E

3.2. PNFARHIFFE

FLUEE N 1996 FF) 2013 1 5 WAL, HedE 315 L2RE KL 1) Fra ity kEsim it 7 .
POAG. NTG Fxt B4 2 [AENE 3 LU AT SR 6 LAy S 22 5 Q0 SRR 0 18] 55 S5 Ak A R U 2 Y B L 8wz A
RGBT TG R o ShAS I IS M I B A RRAS SR B BRI SCHR . ¢ 2 AR 3 BT 1 NN WE e de e A it
BLI) 2% THHR

Table 1. Characteristics of trials included in the meta-analysis

= 1. ANTEREI B AHFE

(=2 E20) WA R HAR P LT3/ %0 BN M I B A%
Mroczkowska, S. 2013 POAG 39 21/18 Cardiotens-01; Meditech Ltd
Ramli, N 2013 NTG 127 61/66 Nilblood pressure VS800
Plange, N 2006 NTG 79 34/45 SpacelabsMedical, Redmond, WA, USA
Riccadonna, M 2003 POAG 30 10/20 TM-2421, A&D, LTD, Japan
Meyer, J. H 1996 NTG 40 27/13 90207-32 monitor, Spacelabs

POAG JFUE M AT IR, NTG IEH IR EMEF IR,

3.3. Gt orHn

XTI R 3T, R POAG M NTG & (1B 7 7K s (Diastolic Blood Pressure, DBP)J 3]\
EZE TN BACTFZER 2.41, 95%EEIXIAI[CI] 0.08 % 4.0) (WLIK 2). POAG I NTG ¥ BRIk s
JE (systolic blood pressure, SBP)J 5% FEALAH EL(MD 2.37, 95%CI —0.99 & 5.74)% 4 i3 2 (W& 3).
BEAN, A IERST ) H 8] K 7 8] SBP A1 DBP )45 AN 2 (L1 4~7).
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BURIE T RoR, R TR B A BRI, PR AR AT, ESGHT 2 Hr s RBCH B
A2, P (A B DBP S IRAFAE A 72 (LM 3% ).

Table 2. Data of diurnal and nocturnal systolic blood pressure fluctuation

2. BRWEEERNEIE

1E# KRB R ! H i 1A WBNNESE FEA R
RN 133.2+£18.86 115+17.34 15.47 +4.31 19
Mroczkowska, S. 2013
o HE 2 1253+ 11.87 107.7+7.4 17.6 £4.94 20
. RN 135.78 £ 16.57 124.36 + 18.98 11.44 +4.63 72
Ramli, N. 2013
FHEZH 136.1 +25.4 131.84 + 15.58 4.26+10.66 55
RN 131.8+12.3 116+11.2 15.8+£2.85 51
Plange, N. 2006
w2 1282 +15.3 1112+11.7 17 +4.68 28
. S gl 21 126.6+9.1 104.7+9.4 21.9+2.09 13
Riccadonna, M. 2003
STHEEH 123.4+9.6 106.6 +7.2 16.8 +3.04 17
ek 129 + 13.41 118 + 14.75 11+3.41 20
Meyer, J. H. 1996
X HEZH 131+ 12.07 123+ 11.62 8 +4.56 20

RN MR YRS P2 {H (mean) + F74EZE(SD).

Table 3. Data of diurnal and nocturnal diastolic blood pressure fluctuation

3. BREFKER IR

1E# KB R ! Hal 1A WBNESE AR

kN 77.93 £12.49 62.09 +11.31 15.84 +4.34 19

Mroczkowska, S. 2013
papicEE 73.69£9.9 613+6.1 1229 +4.17 20
. Jpi g 21 78.5+9.6 73.3 + 8.64 13.4+2.09 72

Ramli, N. 2013
pagiiael 79.2+7.6 76.24 +8.31 2.96+1.91 55
RN 82.4+83 69 +8.6 15.99+ 8.4 51

Plange, N. 2006
o R 2 79.8+9.3 63.9+74 13.1+1.31 28
RN 78+5.9 64.9+59 21.9+2.09 13

Riccadonna,M. 2003
XFHEZH 76.3 +4.4 65.4+6.4 10.9+£2.32 17
I (91 41 79£9.39 66 +10.28 13+237 20

Meyer, J. H. 1996
SFHEZH 76 +9.8 68+8 8 +2.68 20

R IS HE R & 9 T {H (mean) + ARiEZE(SD).

glaucoma Control Mean Ditference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV. Random. 95% CI
Meyer1996 13 237 20 8 268 20 21.8% 5.00[3.43,6.57] 1996 -
Riccadonna2003 13.1 131 13 109 232 17 233% 220][0.89,3.51] 2003 -
Plange2006 134 209 51 159 84 28 132% —2.50[-5.66,0.66] 2006 T
Ramli2013 5.2 225 72 296 191 55 26.1% 224[1.52,296] 2013 -
Mroczkowska2013 1584 434 19 1229 417 20 15.6% 3.55[0.88,6.22] 2013 —
Total (95% CI) 175 140 100.0%  2.41[0.81, 4.00] <&
Heterogeneity: Tau? = 2.40; Chui? =20.65, df =4 (P =0.0004); I>=81% 7140 7*5 0 ; 1*0
Test for overall effect: Z =2.96 (P=0.003) Favours glaucoma Favours control

Figure 2. Nocturnal DBP fluctuation of POAG and NTG patients was significantly higher than that of the control subjects
viaZ =2.96, P = 0.003
2. RHIE R REBR K ENFERITFER(Z =296, P =0.003)
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glaucoma Control Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean _ SD Total Weight 1V, Random, 95% CI Year IV, Random. 95% CI
Meyer1996 11 341 20 8 456 20 19.9% 3.00[0.50,5.50] 1996 —
Riccadonna2003 219 209 13 168 3.04 17 21.0% 5.10[3.26,6.94] 2003 —_
Plange2006 158 285 51 17 468 28 209% —1.20[-3.10,0.70] 2006 T
Ramli2013 1144 463 72 426 1066 55 19.0% 7.18[4.17,10.19] 2013 —
—

Mroczkowska2013 1547 431 19 176 494 20 19.2% —2.13[-5.04,0.78] 2013

Total (95% CI) 175 140 100.0%  2.37 [-0.99, 5.74]

T

Heterogeneity: Tau? = 13.15; Chi?=41.23, df =4 (P <0.00001); > =90%
Test for overall effect: Z=1.38 (P=0.17)

Figure 3. No statistically significant differences of the nocturnal SBP fluctuation of Forest
2 groups via Z-test, P = 0.17
& 3. mAE R BAERWEEENTEEER(Z=1.38,P=0.17)

10 -5 0 5 10

Favours glaucoma Favours control

plot comparison existed between

glaucoma Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Meyer1996 129 1341 20 131 12.07 20 17.6% —2.00[-9.91,5091] ™
Mroczkowska2013 1332 1886 19 1253 11.87 20 11.1% 7.90[-2.05,17.85] T
Plange2006 131.8 123 51 1282 153 28 252% 3.60[-3.00,10.20] ™
Ramli2013 13578 657 72 136.1 254 55 184% —0.32[-8.05,7.41] -
Riccadonna2003 126.6 9.1 17 1234 9.6 17 27.8% 3.20[-3.09,9.49] 1™
Total (95% CI) 179 140 100.0%  2.26 [-1.05, 5.58] ‘P
Heterogeneity: Tau? = 0.00; Chi®=3.02, df = 4 (P=0.55); > = 0% _250 —io 5 150 250
Test for overall effect: Z=1.34 (P=10.18) Favours glaucoma Favours control

Figure 4. No statistically significant differences of the systolic blood pressure during dayti
isted between 2 groups via Z-test, P = 0.18.
4. FRBIER N REHEWEELEZEER(Z =134, P =0.18)

me of Forest plot comparison ex-

glaucoma Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year 1V. Random, 95% CI
Meyer1996 118 1475 20 123 11.62 20 17.5% —5.00 [-13.23, 3.23] 1996 [
Riccadonna2003 1047 94 13 1066 72 17 2125 —-1.90[-8.05,4.25] 2003 R
Plange2006 116 112 51 1112 117 28 2275 4.80[-0.51,10.11] 2006 T
Ramli2013 12436 1898 72 131.84 558 55 2145 —7.48[-13.49,-1.472013 -
Mroczkowska2013 115 1734 19 1077 74 20 172%730[-1.14,15.74] 2013 T

Total (95% CI) 175 140 100.0% —0.54 [-6.04,4.96]
Heterogeneity: Tau? = 27.28; Chi® = 13.62, df =4 (P=0.009); > = 71%
Test for overall effect: Z =0.19 (P = 0.85)

-

-10-5 0 5 10
Favours glaucoma Favours control

Figure 5. No statistically significant differences of the systolic blood pressure during nighttime of Forest plot comparison

existed between 2 groups via Z-test, P = 0.95
& 5. mfHE R BAREWEELEZEERZ=0.19, P =0.95)

Mean Difference
IV, Random, 95% CI

JR E—
S —

I I 1 i

glaucoma Control Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI_Year
Meyer1996 79 939 20 76 98 20 99% 3.00[-2.95,895] 199
Riccadonna2003 78 59 13 763 44 17 238% 1.70[-2.13,5.53] 2003
Plange2006 824 83 51 798 93 28 205% 2.60[-1.53,6.73] 2006
Mroczkowska2013 ~ 77.93 124919  73.69 99 20 695 4.24[-2.86,11.34] 2013
Ramli2013 78.5 96 72 792 76 55 39.0% -0.70[-3.69,2.29] 2013
Total (95% CT) 175 140 100.0% 1.25[-0.61,3.12]
Heterogeneity: Tau? = 0.00; Chi?=3.11, df =4 (P=0.54); ’=0%
Test for overall effect: Z=1.31 (P=0.19) F

10 =5 0 5 10
avours glaucoma Favours control

Figure 6. No statistically significant differences of the diastolic blood pressure during daytime of Forest plot comparison ex-

isted between 2 groups via Z-test, P =0.19
& 6. 7mfARxIRA BEEFFKELEZEER(Z =131, P=0.19)
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glaucoma Control Mean Difference Mean Ditference

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Meyer1996 66 1028 20 68 8 20 16.2% -2.00[-7.71,3.71] 1996 —
Riccadonna2003 649 59 13 654 6.4 17 20.1% —0.50[-4.92,3.92] 2003 I
Plange2006 69 8.6 51 639 74 28 22.7% 5.10[1.48,8.72] 2006 —
Ramli2013 62.09 1131 19 613 6.1 20 16.1% 0.79[-4.96,6.54] 2013 I
Mroczkowska2013 733 864 72 7624 831 55 249% —2.94[-5.91,0.03] 2013 —

Total (95% CI) 175 140 100.0%  0.13 [-3.19, 3.45] ?

Heterogeneity: Tau? = 9.24; Chi* = 12.00, df =4 (P=0.02); I = 67%

Test for overall effect: Z =0.08 (P=0.94) 10 =5 0 5 10

Favours glaucoma Favours control

Figure 7. No statistically significant differences of the diastolic blood pressure during nighttime of Forest plot comparison
existed between 2 groups via Z-test, P = 0.94
& 7. mHE R BAREEGFKELEZEERZ =008, P =0.94)

4. i1ig

T GHR 138 B A e 2l R R S B Z AR, 17 FE b I A DG IR 2 T B AR 2 —[23]. 24
ZINEE BN 1 T DA B S R 5 I Rk B 2 (R DR R o L DhRE & ¥E DBP KPR E R R 2
—. IXTi meta 43 BT 145 FAE UK B R ET 5K R BB POAG FI NTG &A= 1 e KU PR 3%

TE AR RRERIT v L A4 v )32 W 852 38 48 1) i, s FERAEC R P52 2 2 H T L e 7K~ 1R 10%~20% 0 SR T, iRk
TR I AR, R I B R IR 3 S (GBI 20% 107K 7 ) 2 i B R 28 B 3 1 R [ 3 [24] [25]. K
SRS 2 BA I 9 st T R B T4 R 28 B ONH MR ml BE5 NTG #AmLEIA 95[26]. FOGHRE
FEALEE ILE ] B 2% 5 32 B i e I BE e Sh 52, AT S B H I (Optic Disc Hemorrhages, ODH). #1
85 M IR D 5 S A B N T S AR M A 45 [ 26] [27]. Tokunaga [fRi&ETE H, 7E NTG Hil POAG
R, TR P A AR B D (LS KA/ BP U Eh) 55 e IR AR AT 5[15]. Lee 25 NI 7T 42
B, H®EMEL FEAME K NTG BFEALL, (R R R (A I ) B K K 202 H TR
IR 20% 4547 ) B ET B 1 1k g 55 35 bl [28 1. Mok Z MR R, 5 6iR B &I EmE
ThRERERS, X251 DBP i BE AN R N [29]. 7't HR £ (R IR JEs v 26 125 5 & W AN A00 IR 68 I A A
BB THN, BT 552 2 BOR M LR B 3052 [30]. Mitchell 55 AR 58445 SRR M 805
JEHR(OAG) T HIRJEC AR X /N 20 fik A% B Sk B T8 /AN, T T AR A R v IR e 5 Y6 IR 2 TR P /N3l ik B4R TG
A Z T [30]. 75— BUE I 14 A H BE U0 7042 H 3R B POAG B[ 38 BiF 160 38 % P43 2 B R AR T (e N [31]

OPP iFH Hf BP 5 10P 2 2, Al LI F# iR M & A/N29). AFUIRA T, RIifl OPP KA T
Ak, AR JE I AR E B R AL AT DS R Mg S R E T e /K [32] . BEAERFFE R, HOLIREH
P T2 OPP U | B T 1T ML, S BRI s . 4k g M ph & ERfi[33] [34]. HE4RiE,
NTG 1 POAG 35 AL 4L H I (ODH) & A4 Rt IE 5 A =[34] [35]. — Lt 7 S s 78 B U 3 18] ODH . Fé Al
A RE S LY NTG 5 R ML 575 9% 5h A 5%, ODH Al g5 NTG B3 AL 3L BREEA 95[36]. BT ONH
(S BR MLIREAS BE B0 &, TR PRAT 50 b — B OPP Xt Halb AT & [2]. w LM, BT BP 5 OPP 2
(]3] 55 2, BP WshigE B 3G Il fE 51 7 OPP A8 Stk R S E 3 0, iX %t ONH f i &a — &
SR [37]. B U7 HAEAS I ODH & AE 2 2 1 BE PR 75 A WS A BT 41 3 Ji2 (Visual Defect Progression, VDP)
(A BT FE AR [38] -

tbAh, BOR M — AR, NTG B8 TE S S RN, H BP Al OPP &Ik SHY WE L, XAE
W95 W VI IE] DOPP F#{I%/2 NTG & OGRS i Fe i SZ WK 25 [2 7] Topouzis 8 CL&UEW],
Pl IR TT 51 RS DBP KM@V 2155 0 5 HHR 8 AR R R A i 28 /0 A 9% [39]. X FAH BLAE
FHARBA,  Fasthil v i e 55 sk 51 62 09 0 e 9 20 T e 2 (R b 7 SR IR i R R ik i, XA R AH SGTRIT RN T &
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5i[40]. PRIk, 75 BT 52 (0 i HE MR 00K 50 WA 6 I % 20 i B AN R] 5 ODHL VDP 2 [8)AH ELAE H
IR ZR . AT ATE 2 O A R R MR N S EOCIRMA R Z mW KR, UAMLEKILZGS
VDP H 2%, LUK B i W 5 24 76 75 DGR 0 530 & BAN B 6 7 A I R R F o

TAT TP AP E — e IR . B %8, MEORE SCIRA LY, REHHCHE T MW A 78, Hw]
FEPEA A FI B FLABE LT BERES . JLKk, RR MR R S EOREAE 0 iE T 2255, LR T AT
DUSRBUE M BE . =, HHTHSCHERE= 5T ODH fn{al sz 1L B3 2 3k e (5 E LB 9t . BBAh,
ARV AR ILET 5K B % POAG I NTG ARMRAEH, 1 SBP AIMMERH MAE R, XFHEBEL
) S B8 R UE A

gr b, MIERATMLHIAT meta 7347, & 5KEBEENHIES S POAG FI NTG REMK, XRPEFFIKE
BRI R E AR R 2R . Rk, B I M Rz B T IR RS (I, R X TR LR
H POAG Ml NTG M52l . — HAEP IR MR sh S 380, 3 n] DU A0 s 28 2 4 2 AT 6 22 A
WrZH$. MEF R IOP £ . LLABAHIZ B POAG Fil NTG.

5. &t

AR meta BT R T 1990 4 5 H £ 2019 4F 4 H I RO RS, %754 B 100 S0k
i G R RAG T MR S E RPN R AEZ AR ARG AR, K ERE KIEEsI S POAG M
NTG MR EHEVIMR, X ESs BRI 318 POAG M NTG HAmfal K2R . IRl A SSuT 7t
XTI B H AR, W FCRIAAAE e 2 R EUE B R AR, AR SOR AT & 2R 1SR T &
I BT FUIL AN G IR 18] AR SC PR SR S =2 e

SE
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