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. Bevacizumab (Avastin®) 1.25mg/0.05ml -
(0.675mg/0.03ml for infants)

« Ranibizumab (Lucentis®) 0.5mg/0.05ml

. Aflibercept (Eylea®) 2.0 mg /0.05 ml

« Brolucizumab (Beovu®) 6 mg/ 0.05 ml

« Triamcinolone acetonide (Kenalog®) 0.1cc of 4mg/ml

« Ganciclovir Intravitreal 4mg/0.1mL

« Foscarnet Intravitreal 2.4mg/0.1ml

. Cidofovir 20 micrograms
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Fomvirsen 330 micrograms
Methotrexate 400 micrograms
Vancomycin 1mg/0.1ml

Ceftazidime 2.25mg/0.1ml

Amikacin 0.4mg/0.1ml

Amphotericin B - 5 micrograms/0.1 mL
Voriconazole 50-100 micrograms/0.1 mL
Dexamethasone 0.4mg/0.1ml
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1. dorzolamide hydrochloride 2% and timolol maleate
ophthalmic solution 0.5%

2. brimonidine tartrate 0.2%, timolol maleate ophthalmic
solution 0.5%

3. brimonidine tartrate 0.2% and brinzolamide 1%
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0.02%/0.005%
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Jide 250) wa¥y) @il peaaiiall aladiil L dddy 90 o
L Gleliall slgdll clise U e (dsed lagiias

+Ac ganall 538 a0 anead Zolamid ( 250mg tablets )

oo e JU LB g i Dleas Gpnd) biia (el & o
tok LS ADAN e sandl)

.Th1 4i8: 90 o Gaall Ji .1

ThO 3yl ciall J8 .2

T3 Gl 3 o aall axy .3

T15 488y 15 o (sl 2 4
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T30 4285 30 o (jaall axs .5

¢( J40.05 / ale 1.25 ) alil dany caall 3anall lag ppulind) deyn Jania o
sl gslall )l (830G el s 5y pladinly il Gy (gial 53l
Jsda Ol aire il age aladiuly (il SalSue s ok pe (]
Dbas e Aigiaall salll 313 wial 4 20 52a) 8yl Leanas ysig inl) 5
e JS (Gl ASa ) Appea 5B o Blial) e SEI 55 sl 5
@l aie ¢ alel i Q3 s ha s salll of Lgalaid S5y Al cciall o lgl )b s

oyl (e

:Data analysis ctlall Juias2.1.4.8
o Adsas dasl alaaiuly sl () Ldlaaly ey o8 Sl aas aay
.SPSS V.24 iSall galill

Chaly cbeall bagidl 0S8 e dgeag) clilas)) i il

%95 A& Jlas ¢(gokndll

Aplaall Clangid) af Gn Al duubial dslasy) ahlay) sha) &

e e G Aglan) dad Al Gegaell eidl dicly el el il

.syaall 5laayl 8 (P <0.05) 0.05 ssbs sf Jal AVl (g5ine dad Jaf
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:Ethical issues 48MAY) LLxdl) 2,.1.5
oanall e hha desy shal of Gl ey Al
cehliall Agga ) 5)LaY) Jany Lae ¢ Jaye JSE daadl 3 b))

) Jlasy) g8 Al aaf
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@y il Lagyd lgiia pen (Cpe 51) (add 51 e Canall die i

oo 15 0 2aldl) de gana L1
Lo 18 1 Al (panisanl) 3kl amy sl Ao gana L2

come 18 1 aa¥y ity Al degana .3

okl vty il | e & 30 2.2.2

30 Yl 2 il i (2 %41.2 Loty 21 Sial Ane S aae &,

.%58.8 Ay

cosiadl 38y Sl Ae £56 (1) el cpm
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Gender

Frequency | Percent | Valid Percent | Cumulative
Percent
Male 21 41.2 41.2 41.2
Valid Female 30 58.8 58.8 100.0
Total 51 100.0 100.0

Lol (385 Gl Ae & Galadl) ¢35 (1) Shll habadal cpy

wdad] (39 Gadll Lie £ 57 (1) Jotad

Gender

M ale
B Female

inll (349 o) Lie 4 palid¥) £ 5 (1) Al Lhia
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ol | LR (S gl il RD et el | e & 30ui 2.2.3

e ily s A %471 dawhy 24 (Eal) L giaadl Sadl Gaal) 22e ih

.%52.9 daung ¢ 27 LSJM,)S\ Oy g

Al L (paall cpall A s Giadll Aie £565(2) Jgaadl

Eye
Frequency | Percent [Valid Percent| Cumulative
Percent
oD 24 47.1 47.1 47.1
Valid  0s 27 52.9 52.9 100.0
Total 51 100.0 100.0

Al (g o snall ] g s Cal) Lo £ g7 (2) gl

ciall L (adl el dea i Ciadl Ak 55 (2) Alad) bl oy

RN g s gaall ) g (g il e £ 53 (2) bl asal

51



bl i bl et el | duetel & 36u 2.2.4

& Aahalll dady 2O ciall L ghal Al Gadll de 4 el e

fusie Aty lie 38 &l asall (oSl Auall Dlie) i oSull elal) Bl

) GA:\JJ\ bl Pl GM Dgaaal el 22e CL TSN «%74.5

%25.5 i gie daty lue 13 calayl) Jaaill

coial) Clilinl Cua Gl Aie 56 (3) Jsaadl o

Indication of Injection

Frequency | Percent [ Valid Percent Cumulative

Percent
DME 38 74.5 74.5 74.5
Valid Wet-AMD 13 25.5 25.5 100.0

Total 51 100.0 100.0

) bkl (389 Eadll Lie £ 757 (3) Jgtadl

ial) Gl G Caa) A g5 (3) bedl Tabal

) ilabsiaa] (g Gl A £ 5 (3) oall bbasial
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i1 i enibalidn] iy el | dkeb & j0ui 2.2.5

S oS o1y Bl b A3kl dady Ol LS e lue 18 J sl (g5l
A O b Lot desanall (o GIDU Tie 20 5 e (oS AS0E Plie)

Lo uinlly Gin) Gl s Gl e 565 (4) Jsaad) o

Gender

Male Female

Count Count

. DME 18 20
Indication of
L Wet-
Injection 3 10
AMD

dadly i) cibabin) §ig Cadl Lie £ 757 (4) Jsadl

Lo Guially cial) Gl Cavs Gan ) die £55 (4) Sl Taladdl) G
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Female—] COCOCCOCCOOCCONOC00 leveanasnnn

Gender

Male= [SaESES A RaNSSESS] oD

I T
DME Wet-AMD
Indication of Injection

lea uiadly i) coldsia) (3 Conall L £ 55 (4) (i) Dbl
el | vty et | ket € 0ui 2.2.6

Cily Cpa A A 25 Gl e iage pend YY) Al iy
A 83 alaall dadl)
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il Ae gl dgpendl cilglanyl (5) Jsaadl

Report
Age
Mean N Std. Deviation Minimum Maximum
60.47 51 11.883 25 83

o) Lt 4 pand) cilbsilasy) (5) Jsaad)

e 0SE a3l el Cuea Gl die 55 (5) Lkl G

10

Il
6T / \

2 1\

ol g dad) Lo £ g (5) Lbid)
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: okl G | e bk | E 30 2.2.7

dﬂic\j\gj&;\aé@gw%hngﬁﬂ\&fﬁh&jﬁné

i 72,54 Gl el (e Al A3k

el (385 Cal) i g5 Aalaial) cililasy) (6) Jsaall Cn

Report
Age
Indication of Injection Mean N Std. Deviation | Minimum | Maximum
DME 56.34 38 10.427 25 72
Wet-AMD 72.54 13 6.437 64 83
Total 60.47 51 11.883 25 83

Al ki (389 Coasll die £ 50 (6) Jsad)

) Gy ial) ki g5 Aalaial) cililany) (6) Sl Jahaal o
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g0

G0

Age
7

40
30
20

| 1
DME Wet-AMD
Indication of Injection

]y Glad) ki (39 Caddl die £ 755 (6) Aol Ll
Aadil) A3l Plic | cpy Giat iy a9 o5 sSeil) 214 s Gl i pa G _pand] 8 R g g Badl
Y g Liw 25 90 Gl 4 (g ] (g Sual) £1illy ciliaa hisf pa of s Ciadl] die A cubs ) Ll (ha
A i pall e Gl iy ) Sudd) ASbll) Slic) Ao pana A L] Lile 72 4l de paaad) 0db 4 [
i 83 L _pSY) iz pal) e g Lis 64
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i) k] G et e (@l (S oud] g3l 2.2.8
- hadl

Glabsindy puial) (385 Canall A aye sleel Jassia (7)) a8y Jgaad) Cp
N

Age
Mean
DME 55
Male Indication of Injection
Wet AMD 74
Gender
DME 58
Female Indication of Injection
Wet AMD 72

) ilabsiea] g uiad] Sy iaal] A i o o] B gin(7) sl
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il By Cind) e inyal (gpeal 550 (7) il Jahial (o

el Gkl
=[n}
Gender
i W rale
B0 B Female
70
G0
@
f=2]
<5
50~
407
30
o
20 | T
DME Wiet-AMD

Indication of Injection

| iy ainl) Fy ) A i sal (5 patl) € J5 (7) (bl Blasal
2l il sl i [OP ki) Jab o el i i i yli0 2.2.9

Ji ) die) Ll ued & ADUN Gl ganall o IOPJ) Y a8 45)lie

G aall ey — (Bl 3 @ gaall oy — 58l (sl 8 — 4385 90 @ sl
bl )l (e 38Tl aay o 4883 30 o sl ey — 3882 15
Kolmogorov- s Shapiro-Wilk <u);lid) aulaiy EE) Gle geasll

Repeated measures ANOVA i) gukn A ekl uilat g «Smirnov
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52 (38 s axe i AU Jglaall 8 dsia gl A e Jpand) dayg
150 gl days 4883 900 ciall U A Cile saaall G dilas) A0
e S) LAY e ldde Jseanll 5 S p-value oY @l 4ids 30 4

-( p-value>0.05 ) %5 allly sdiaall AVl (ggia

fsed) Lol el 6 Lolian) ala e A yaall Cile ganall G (3dl

-( p-value>0.05)

3 o chall gy D sl J8 4D Glegenddl Slaay) Jiail shals
(8 3 call amy D sl Jd Uilas) ala 38 asmy cad (3l
sl JS& Al Jaby bl cogle ) udy Mg ¢ p-value<0.05)

Lo
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g ptal) Luia i) LlalY Cilisa 4 LY sl jtl) Sl ganal Lial) Jifo bidal) CYail Lda o) ciliilas Y)(8) Jotad!

Descriptives

Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum
Lower Bound Upper Bound
Control 15 14.60 2.354 .608 13.30 15.90 12 19
IOP 90 min. Before Intraocular Brimondine eye drops 18 14.22 3.191 752 12.64 15.81 9 20
Injection Acetazolmide 18 15.33 2.808 .662 13.94 16.73 10 20
Total 51 14.73 2.815 .394 13.93 15.52 9 20
Control 15 14.60 2.354 .608 13.30 15.90 12 19
IOP Immediately Before Brimondine eye drops 18 10.50 2.792 .658 9.11 11.89 7 16
Intraocular Injection Acetazolmide 18 10.89 2.139 .504 9.83 11.95 7 16
Total 51 11.84 3.002 420 11.00 12.69 7 19
Control 15 40.20 6.538 1.688 36.58 43.82 31 58
IOP 3 min. After Intraocular Brimondine eye drops 18 26.67 4.947 1.166 24.21 29.13 21 40
Injection Acetazolmide 18 25.78 4.400 1.037 23.59 27.97 20 37
Total 51 30.33 8.270 1.158 28.01 32.66 20 58
Control 15 20.80 4.246 1.096 18.45 23.15 14 29
IOP 15 min. Brimondine eye drops 18 20.44 3.276 772 18.82 22.07 16 29
Acetazolmide 18 21.22 3.606 .850 19.43 23.02 16 27
Total 51 20.82 3.637 .509 19.80 21.85 14 29
Control 15 15.60 3.291 .850 13.78 17.42 12 23
IOP 30 min. After Intraocular Brimondine eye drops 18 14.61 3.346 .789 12.95 16.27 9 21
Injection Acetazolmide 18 15.94 3.152 743 14.38 17.51 10 21
Total 51 15.37 3.249 455 14.46 16.29 9 23
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Test of Homogeneity of Variances

Levene Statistic dfl df2 Sig.
IOP 90 min. Before
541 2 48 .586
Intraocular Injection
IOP Immediately Before
o .552 2 48 .579
Intraocular Injection
IOP 3 min. After Intraocular
o .347 2 48 .709
Injection
IOP 15 min. 492 2 48 .614
IOP 30 min. After Intraocular
o .017 2 48 .983
Injection

bl puiiad L) geilli s (9) stad)

ANOVA
Sum of Squares Df Mean Square F Sig.
Between Groups 11.446 2 5.723 714 495
IOP 90 min. Before o
o Within Groups 384.711 48 8.015
Intraocular Injection
Total 396.157 50
) Between Groups 162.867 2 81.434 13.578 .000
IOP Immediately Before o
Within Groups 287.878 48 5.997
Intraocular Injection
Total 450.745 50
Between Groups 2075.822 2 1037.911 37.082 .000
IOP 3 min. After Intraocular o
o Within Groups 1343.511 48 27.990
Injection
Total 3419.333 50
Between Groups 5.456 2 2.728 .200 .820
IOP 15 min. Within Groups 655.956 48 13.666
Total 661.412 50
Between Groups 17.099 2 8.550 .803 454
IOP 30 min. After Intraocular
o Within Groups 510.822 48 10.642
Injection
Total 527.922 50

LU L g el e ganall Ao ANOVA _bids/ b gilii sy (10) Jsa!
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Crlesil) lalna G Ay pbs G (11) sl

Contrast Coefficients

Contrast Group of Stud
Control Brimondine eye | Acetazolmide
drops
1 -1 5 5
2 -1 0
3 -1 0 1
4 0 -1 1
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bl ) ) il G (11) st

Contrast Tests

Contrast Value of Contrast | Std. Error t Df Sig. (2-tailed)
1 .18 .870 .204 48 .839
2 -.38 .990 -.382 48 .704
Assume equal variances
3 73 .990 741 48 462
IOP 90 min. Before Intraocular 4 111 .944 1.177 48 .245
Injection 1 .18 .788 .226 33.084 .823
Does not assume equal 2 -.38 .967 -.391 30.605 .699
variances 3 .73 .899 .816 30.995 421
4 1.11 1.002 1.109 33.457 275
1 -3.91 .753 -5.189 48 .000
) 2 -4.10 .856 -4.789 48 .000
Assume equal variances
3 -3.71 .856 -4.335 48 .000
IOP Immediately Before 4 .39 .816 476 48 .636
Intraocular Injection 1 -3.91 .736 -5.308 27.436 .000
Does not assume equal 2 -4.10 .896 -4.577 30.990 .000
variances 3 -3.71 .790 -4.699 28.701 .000
4 .39 .829 .469 31.843 .642
IOP 3 min. After Intraocular ) 1 -13.98 1.626 -8.597 48 .000
o Assume equal variances
Injection 2 -13.53 1.850 -7.317 48 .000
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IOP 15 min.

IOP 30 min. After Intraocular

Injection

Does not assume equal

variances

Assume equal variances

Does not assume equal

variances

Assume equal variances

Does not assume equal

variances

A W N P A WODN P DA ODNPEP DM OODNPE D ODNPEPRP B~ ®

-14.42
-89
-13.98
-13.53
-14.42
-89
03
-.36
42
78
03
-.36
42
78
-32
-.99
34
1.33
-32
-.99
34
1.33

1.850
1.764
1.860
2.052
1.981
1.560
1.136
1.292
1.292
1.232
1.238
1.341
1.387
1.148
1.003

1.140
1.140
1.087
1.008
1.159
1.129
1.083

-7.798
-.504
-7.516
-6.597
-7.280
-.570
.029
-.275
.327
.631
.027
-.265
.304
.677
-321
-.867
.302
1.226
-.320
-.853
.305

1.231

48
48
20.235
25.723
23.774
33.544
48
48
48
48
22.045
26.055
27.660
33.691
48
48
48
48
25.926
30.109
29.428

33.881

.000
.617
.000
.000
.000
573
977
.784
745
531
979
.793
.763
.503
749

.390
.764
.226
752
400
762
.227
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=il L Leds « Games-Howell 5 LDS < abiciall Gl chlial) e slaie¥) o5 &) il ganal) G Gl sdime waaily

Games-Howell yLSD g s/ Ao saie Yo saseial) il lial) gilli Sy (12) Jsiad)

Multiple Comparisons

) Jeagill 5 3l

Dependent Variable (1) Group of Study (J) Group of Study Mean Difference Std. Error Sig. 95% Confidence Interval
(I-J) Lower Bound Upper Bound
Brimondine eye drops .378 .990 .704 -1.61 2.37
Control
Acetazolmide -.733 .990 462 -2.72 1.26
Control -.378 .990 .704 -2.37 1.61
LSD Brimondine eye drops
Acetazolmide -1.111 .944 .245 -3.01 .79
Control .733 .990 462 -1.26 2.72
Acetazolmide
IOP 90 min. Before Intraocular Brimondine eye drops 1.111 .944 .245 -.79 3.01
Injection Brimondine eye drops 378 967 .920 -2.00 2.76
Control
Acetazolmide -.733 .899 .696 -2.94 1.48
Control -.378 .967 .920 -2.76 2.00
Games-Howell Brimondine eye drops
Acetazolmide -1.111 1.002 515 -3.57 1.35
Control .733 .899 .696 -1.48 2.94
Acetazolmide
Brimondine eye drops 1.111 1.002 515 -1.35 3.57
IOP Immediately Before Brimondine eye drops 4.100" .856 .000 2.38 5.82
LSD Control
Intraocular Injection Acetazolmide 3.711 .856 .000 1.99 5.43
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IOP 3 min. After Intraocular

Injection

IOP 15 min.

Games-Howell

LSD

Games-Howell

LSD

Brimondine eye drops

Acetazolmide

Control

Brimondine eye drops

Acetazolmide

Control

Brimondine eye drops

Acetazolmide

Control

Brimondine eye drops

Acetazolmide

Control

Brimondine eye drops

Control

Acetazolmide

Control

Brimondine eye drops
Brimondine eye drops
Acetazolmide

Control

Acetazolmide

Control

Brimondine eye drops
Brimondine eye drops
Acetazolmide

Control

Acetazolmide

Control

Brimondine eye drops
Brimondine eye drops
Acetazolmide

Control

Acetazolmide

Control

Brimondine eye drops
Brimondine eye drops
Acetazolmide

Control
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-4.100"
-.389
-3.711°
.389
4.100
3.711°
-4.100
-.389
-3.711
.389
13.533"
14.422"
-13.533"
.889
-14.422"
-.889
13.533"
14.422"
-13.533"
.889
-14.422"
-.889
.356
-422
-.356

.856
.816
.856
.816
.896
.790
.896
.829
.790
.829
1.850
1.850
1.850
1.764
1.850
1.764
2.052
1.981
2.052
1.560
1.981
1.560
1.292
1.292
1.292

.000
.636
.000
.636
.000
.000
.000
.886
.000
.886
.000
.000
.000
.617
.000
.617
.000
.000
.000
.837
.000
.837
.784
745
.784

-5.82
-2.03
-5.43
-1.25
1.90
1.76
-6.30
-2.43
-5.66
-1.65
9.81
10.70
-17.25
-2.66
-18.14
-4.43
8.43
9.47
-18.63
-2.94
-19.37
-4.72
-2.24
-3.02
-2.95

-2.38
1.25
-1.99
2.03
6.30
5.66
-1.90
1.65
-1.76
2.43
17.25
18.14
-9.81
4.43
-10.70
2.66
18.63
19.37
-8.43
4.72
-9.47
2.94
2.95
2.18
2.24




Games-Howell

LSD

IOP 30 min. After Intraocular

Injection

Games-Howell

Acetazolmide

Control

Brimondine eye drops

Acetazolmide

Control

Brimondine eye drops

Acetazolmide

Control

Brimondine eye drops

Acetazolmide

Acetazolmide

Control

Brimondine eye drops
Brimondine eye drops
Acetazolmide

Control

Acetazolmide

Control

Brimondine eye drops

Brimondine eye drops
Acetazolmide

Control

Acetazolmide

Control

Brimondine eye drops
Brimondine eye drops
Acetazolmide

Control

Acetazolmide

Control

Brimondine eye drops

- 778
422
778
.356

-422

-.356

-778
422
778
.989

-344
-.989
-1.333
344
1.333
989
-344
-.989
-1.333
344
1.333

1.232
1.292
1.232
1.341
1.387
1.341
1.148
1.387
1.148
1.140

1.140
1.140
1.087
1.140
1.087
1.159
1.129
1.159
1.083
1.129
1.083

531
.745
531
.962
.950
.962
778
.950
778
.390

.764
.390
226
.764
.226
.673
.950
.673
444
.950
444

-3.26
-2.18
-1.70
-2.98
-3.86
-3.69
-3.59
-3.01
-2.04
-1.30

-2.64
-3.28
-3.52
-1.95

-85
-1.87
-3.13
-3.85
-3.99
-2.44
-1.32

1.70
3.02
3.26
3.69
3.01
2.98
2.04
3.86
3.59
3.28

1.95
1.30

.85
2.64
3.52
3.85
2.44
1.87
1.32
3.13
3.99

*. The mean difference is significant at the 0.05 level.
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Mean

a0

40

30

205

10

I2P 90 min. Before
Intraccular Injection

[OP Immedistly Before
Intraccular Injection
[P 3 min. After Intraocular
Injection
[2F 15 min.

:|IOF' 30 min. After Intraocular
Injection

Control Brimondine eye drops Acetazolmide

Group of Study
L0 cile panall o Ubal) JiJo Lbl) <Y (8) Aiwl) Lbsall
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Purpose:

To compare the efficiency of brimonidine 2% eyedrops and
acetazolamide 250mg. tabs to control the IOP peak that follows
intravitreal injection of bevacizumab.

Material and methods:

A randomized controlled trial, which included 51 persons who
met the study criteria. The study was conducted at Al Mouasat
University Hospital — Department of Ophthalmology. The study
sample was assigned to 3 groups. The first group received
intravitreal injection without the use of an eye drop or ocular
antihypertensive drug, the second group have brimogan 2% eye
drop instilled at 90 minute, 60 minute and 30 minute before
injection, and the third one took 250 mg acetazolamide tablet
90 minutes before injection. The IOP was measured for all
patients of the three groups 90 minutes before injection, just
before injection, 3 minutes after injection, 15 minutes after
injection, and 30 minutes after injection.

Results:

The percentage of males was 41.2% in the research sample,
while the percentage of females reached 58.8%, 74.5% of the
study patients received intravitreal injection in the context of
diabetes and 25.5% because of the wet AMD, and the results of
the research revealed that brimonidine eye drops 2% is
effective in reducing the IOP peak rise following intravitreal
injection, if it is used an hour and a half before the injection
according to the research protocol, and the same result output
with the use of acetazolamide oral tablets an hour and a half
before the injection without one of them having an advantage
over the other in controlling this height, and controlling this IOP
peak is very important in high-risk groups such as advanced
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glaucoma patients, and it also prevents possible optic nerve
fibers damage in patients with frequent vitreous injections.

Conclusions:

The advantage of topical use of the eye drops and its efficiency
in controlling IOP peak following intravitreal injection, and in
addition to the undesirable side effects of acetazolamide,
makes the use of the brimonidine 2% eye drops before
injection a preferred preventative and safe procedure.
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