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Pression artérielle et glaucome

Pression artérielle et glaucome : pourquoi ?
HTA = glaucome ?

Dipping =2 progression du glaucome ?
Anti-HT et pression intra-oculaire

Que faire ?



Glaucoma : optic neuropathy leading to \ visual field

Inferior

Jonas JB et al. Lancet 2017 ; 390 : 2083-93



Risk factors for primary open-angle glaucoma (POAG)

Increased I0OP
Age
Severe myopia
Ethnicity

Arterial hypertension

Diabetes mellitus

Body mass index

Jonas JB et al. Lancet 2017 ; 390 : 2083-93



Physiopathologie du glaucome

e Ce n'est pas que la pression intraoculaire :

— Glaucome a PIO normale
— Progression N CV malgré N PIO sous traitement

 Donc, c’est plus compliqué |



BP and glaucoma : why ?

Pressure theory Intra-ocular pressure

Vascular theory Ischemia (OPP)

Autoregulation
theory

Flammer syndrome




Endothelial Astrocyte
dysfunction activation

Famary Increased
Vascular IOP
Dysregulation \ /

Reduced OPP

N l prgl |ncreased |OP

OPP fluctuations ™= & Ischemia

Current Opinion in Pharmacology

Cherecheanu AP et al, Curr Opin Pharmacol 2013 ; 13 : 36-42
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Pression artérielle et glaucome : pourquoi ?
HTA - glaucome ?

Dipping =2 progression du glaucome ?
Anti-HT et pression intra-oculaire

Que faire ?



Glaucome : criteres de jugement

P intraoculaire

Neuropathie optique

Champ visuel

Surrogate end-point

Intermediate
end-point

Hard end-point

P artérielle

Morbi-mortalité




Author,Year

Cross-sectional
Wormald, 1994
Dielemans, 1995
Tielsch, 1995
Bonomi, 2000
Quigley, 2001
Mitchell, 2004
Bai, 2005

Vijaya, 2008
Tan, 2009
Wang, 2009
Graw, 2011
Ishikawa, 2011
Topouzis, 2011
Goldacre, 2012
Kim, 2012

Sun, 2012
Subtotal

Case-control
Morgan, 1975
Reynolds, 1977
Wilson, 1987
Katz, 1988
Uhm, 1992
Charliat, 1994
kaimbo, 2001
Fan, 2004
Orzalesi, 2007
Subtotal

Longitudinal

Leske, 2008
Newman-Casey, 2011
Subtotal

Overall

Country

UK
Netherlands
us

Italy

us
Australia
China

India
Singapore
China
Germany
Japan
Greece

UK

South Korea
China

Canada
us

us

us

us

us
Congo
China
Italy

West Indies
us

0.90 (0.40, 2.00)
1.94 (1.03, 3.66)
0.99 (0.72, 1.37)
2.10 (1.20, 3.60)
0.97 (0.63, 1.48)
1.56 (1.01, 2.40)
1.62 (0.36, 2.75)
1.06 (0.77, 1.47)
0.72 (0.45, 1.17)
1.35(0.86, 2.14)
1.77 (0.90, 3.45)
1.07 (0.41, 2.78)
1.66 (0.96, 2.86)
1.03 (0.89, 1.19)
1.24 (0.68, 2.27)
2.45 (1.7, 5.16)
1.24 (1.06, 1.44)

0.86 (0.40, 1.49)
1.00 (0.53, 1.89)
1.45 (0.67, 3.10)
1.20 (0.60, 2.38)
0.93 (0.70, 2.11)
0.81 (0.50, 1.32)
1.63 (0.70, 3.78)

3.58 (1.27, 10.10)

1.08 (0.94, 1.25)
1.08 (0.92, 1.28)

0.80 (0.50, 1.20)
1.24 (1.12, 1.38)
1.05 (0.69, 1.59)

1.16 (1.05, 1.28)

Relative Risk (95% CI)

0.5

L'HTA augmente (modérément)

le risque de glaucome

Zhao D et al.

Am J Ophtalmol 2014 ; 158 : 615-627



Increase in IOP associated with 21 10 mm Hg SBP or 5 mm Hg DBP

Author,Year

Cross-sectional
Dielemans, 1995
Nomura, 1999
Nomura, 2002
Yoshida, 2003
Chen, 2005
Klein, 2005
Mitchell, 2005
Nakano, 2005
Oh, 2005
Wang, 2009
Chang, 2010
Park, 2010

Lee, 2012
Subtotal

Longitudinal
Mcleod, 1990
Klein, 2005
Nakano, 2005
Wu, 2006
Subtotal

Overall

Country SBP
Netherlands 0.23 (0.19, 0.27) -
Japan 0.27 (0.17, 0.37) —.
Japan 0.26 (0.19, 0.33) —-—
Japan 0.31(0.14, 0.48) ——
Taiwan 0.27 (0.11, 0.43) ——
us 0.32 (0.27, 0.37) -
Australia 0.28 (0.23, 0.34) -
Japan 0.21(0.15, 0.27) —a
South Korea 0.35 (0.21, 0.49) ——
China 0.30 (0.20, 0.40) ——
Taiwan 0.43 (0.16, 0.70) _—
South Korea 0.29 (0.14, 0.45) ——
South Korea 0.28 (0.22, 0.34) —a
0.27 (0.25, 0.29) |
us 0.22 (0.04, 0.40) —
us 0.20 (0.15, 0.26) -
Japan 0.20 (0.12, 0.28) ——
West Indies  0.22 (0.14, 0.30) ——
0.21(0.17,0.24) -
0.26 (0.23, 0.28) a
I I 1 1
-0.25 0 0.25 0.5 0.75

Change in IOP (mmHg)

DBP

0.12 (0.08, 0.16)
0.02 (-0.02, 0.07)

0.49 (0.18, 0.80)
0.04 (-0.08, 0.18)
0.28 (0.23, 0.32)
0.26 (0.20, 0.33)
0.10 (0.05, 0.14)

0.35 (0.20, 0.40)
0.62 (0.34, 0.90)
0.10 (0.00, 0.20)

0.20(0.12,0.28)

0.08 (-0.06, 0.23)
0.22 (0.17, 0.26)
0.07 (0.01,0.13)
0.08 (0.02, 0.13)
0.12 (0.03, 0.20)

0.17 (0.11, 0.23)

AN

I
-0.25

0 0.25 0.5 0.75

Change in IOP (mmHg)

Zhao D et al. Am J Ophtalmol 2014 ; 158

:615-627



L'HTA augmente (modérément) le risque de glaucome

Model Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio limit limit

Tielsch, 1995 099 072 1.37 ' | —5_
Bonomi, 2000 140 090 219 . .
Quigley, 2001 097 063 149 ——
Ramakrishnan, 2003 1.00 050 2.00 —
Mitchell, 2004 1.56 1.01 241 ——
Vijaya, 2005 102 060 1.74 —iE—
Suzuki, 2006 167 114 244 B
Hulsman, 2007 1.29 092 1.81 -
Leske, 2008 136 097 1.91 L.—
Vijaya, 2008 110 071 1.71 ——
Wang, 2009 135 086 2.13 ——
Tan, 2009 072 045 1.16 -
Garudadri, 2010(1) 097 045 2.08 —E—
Garudadri, 2010(2) 120 065 2.21 ——
Ishikawa, 2011 1.07 041 279 : i
Topouzis, 2011 143 070 292 ———
Sun, 2012 245 117 5.15 ——
Fixed 122 1.09 1.36 $
Random 1.22 1.08 1.37 O

0.2 05 1 2 5

Bae HW et al, PLoS One 2014 ;9 : e 108 226



Arterial HT increases the risk of HT glaucoma (A) but not that of NT glaucoma (B)

Model Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio limit [limit
Bonomi, 2000 210 121 3.64
Hulsman, 2007 1.72 0595 3.12 "
Fixed 192 1.28 287 <>
Random 192 128 287 <>
|
0.2 05 1 2 5
Model Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio limit limit
Bonomi, 2000 060 024 150 —B—

Hulsman, 2007 1.10 073 166 -
Fixed 0.99 068 145

Random 094 056 1.58 g

Bae HW et al, PLoS One 2014 ;9 : e 108 226




(a)
3%
——— Comparison group
HTN group
2% -
1% o
0% -
T T T T T
Q 25 B P 10
Time (year)
No. of Glaucoma
Comp. 278 289 303 522
HTN 332 362 442 551
(c)
3% A
Systolic BP (mmHg)
<120
120-139
=140
2%
1%
0% =
T T T T T
0 2.5 5 15 10
Time (year)
No. of Glaucoma
<120 101 125 180 235
120-139 310 292 354 484

2140 199 234 301 354

(b)

Compatison group Without
3% — HTN group } comorbidity
- Comparison group With
............ HTN group } comorbidity
2%
1% -
0% =
T T T T
0 2.5 L] 15
Time (yea
No. of Glaucoma o {pea)
With Comp. 213 215 295
comorbidity HTN 253 277 344
Without Comp. 65 74 98
comorbidity HTN 8 85 98
(d)
8% 1 Diastolic BP (mmHg)
<8
80-89
200
2% -
1% -
0% |
T T T T T
0 2.5 5 75 10
Time (year)
No. of Glaucoma
<80 176 201 263 347
80-89 241 239 294 386
290 193 211 278 240

421
431
101
120

Adjusted HR 1.16

95 % Cl1.09-1.24

Rim TH et al. J Hypertens 2017 ; 35: 729-36




HT and glaucoma prevalence : possible mechanisms

/1 aqueous production < HT-related A ciliary body perfusion
\I optic nerve perfusion < microvascular narrowing
\ auto-regulation optic nerve perfusion

HT therapy N optic nerve perfusion

Zhao D et al. Am J Ophtalmol 2014
Bae HW at al. PloS One 2014
RimTH et al. J Hypertens 2017



Discontinuity in glaucoma development at time of HT (data 1996 — 2012, n = 41,235)

Start anti-HT

124 therapy
B
W
N
2 I-O -
o
S
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<
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g o8- Overall RR for glaucoma
o
2 1.31 (P <0,0001)
@
®
o
o
0.6 :
1 1 1 1 I I I
-3 -2 -1 0 1 2 3
Year since onset of hypertension
2 Ameri
Hn;;r:ian Anna Horwitz et al. Hypertension. 2017;69:202-210
Association.

Copyright © American Heart Association, Inc. All rights reserved.



Pression artérielle et glaucome

Pression artérielle et glaucome : pourquoi ?
HTA = glaucome ?

Dipping = progression du glaucome ?
Anti-HT et pression intra-oculaire

Que faire ?



Ocular perfusion pressure = BP - IOP

Asleep ... supine

Dipping = N BP




OR for N VF over 2 years with nocturnal dips > 10 % (SBP or DBP)
Systematic review and meta-analysis

stable field defects  progressive field defects Odds Ratio Odds Ratio .
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Graharn 1999 g 22 34 48 29.0% 351 (1.22,10.08] 1999 —
Collignon 1998 4 13 i | 57 24.0% 268[0.74,973] 1998 - &
Bresson-Dumont 1996 5 43 17 40 22.4% 562[1.83,17.28] 1996 ==
Detry 1996 5 12 13 24  245% 1.65[0.41,671] 1996 —_—
Total (95% CI) 90 169 100.0% 3.32[1.84, 6.00] i
Total events 23 95
Tostforovall foct Z= 399 F <0000, 06z o1 i o
SChes : favours stable f.d. favours progressive f.d.
stable field defects  progressive field defects Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Graham 1993 g 22 34 48 208% 3.511.22,10,08] 1999 —_—
Collignon 1998 4 13 31 a7 17.2% 268[0.74,9.73] 1998
Detry 1996 g 12 20 24 11.6% 1.67[0.31,9.04] 1996 "
Bresson-Dumont 1996 18 43 21 40 50.4% 1.40[0.59, 3.31] 1996 —T
Total (95% Cl) 90 169 100.0% 2.09[1.20, 3.64] -"'-
Total events 41 1086
ity Chi® = =3(P= = | - ' :
Heterogeneity: Chi®=1.98, df=3 (P = 0.58); F= 0% 005 02 z 20

Test for overall effect. Z= 2.61 (P = 0.008)

favours stable f.d.

favours progressive f.d.

Bowe A et al. Am J Hypertens 2015 ; 28 : 1077-82



MD in dB

Nocturnal extreme dippers (> 20 %) have more VF loss :
only patients with normal daytime BP

Nondipper Phys_iological Qver-dipper 20 4 Nondipper | Physiological | Over-dipper
dipper . dipper

[TLH_, ﬁﬂ*" 15 | | w w |4

—
9SJOM

= o
E -
~ 107 @
7]
o
v —
-20 A g -
m Normotensives 1 J. i
—30 9 © Hypertensives 0 4 ® Normotensives Hypertensives

NT =112
HT =202 Pillunat KR et al. Acta Ophtalmol 2015 ; 93 : €621-26




Nocturnal extreme dippers (> 20 %) have more VF loss : only
patients with normal daytime BP

Daytime normotension (n = 112)

Day Night
SBP (mm Hg) 125 113
DBP (mm Hg) 75 66

Day Night
SBP (mm Hg) 149 129
DBP (mm Hg) 85 73

« Dresden safety range » = mean nocturnal BP 65 — 90 mm Hg
(Mean IOP =15 mm Hg)

Pillunat KR et al. Acta Ophtalmol 2015 ; 93 : 621-26



Evening anti-HT intake worsens POAG evolution

Patients with POAG and well-controlled HT

Anti-HT morning Anti-HT evening
N=43 N =45

N nighttime ocular perfusion pressure
2 VF loss

Krasinska B et al, Blood Press 2012 ; 21 : 240-248
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Anti-HT and IOP

EPIC-Norfolk Eye Study
Ophtalmology 2014

Singapore Epidemiology of Eye Diseases
Study
JAMA Ophtalmol 2017

Gutenberg Health Study
Br J Ophtalmol 2017

National Danish Registry
Hypertension 2017

7093

10 033

13 527

40 235

# glaucoma therapy

Glaucoma + ...

Population
# glaucoma therapy

Glaucoma and HT
therapy

B Blockers \

Nitrates

B Blockers

ACE|l 2

Non selective
B Blockers N\ (trend)

All
(# hydralazine)
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Pression artérielle et glaucome : conclusion (1)

? Hypotension artérielle

Hypertension artérielle Bfieyafing

/1 Incidence glaucome /1 Progression glaucome

Levine RM et al, Curr Cardiol Rep 2017 ; 19 : 109
Martin-Du Pan R et al, Rev Med Suisse 2016 ; 12 : 1518-1521



Pression artérielle et glaucome : conclusion (2)

Glaucoma progression

[ Level of evidence << C ]

(Extreme) dipper ?

A salt intake ? Avoid anti-HT intake
Fludrocortisone ? in the evening ?

Adapted from Levine RM et al, Curr Cardiol Rep 2017 ; 19: 109



HTA = A risque CV
HTA controlée = N risque CV

(Photo by CHONA M. DUROGA)



Merci pour votre attention




