How to Cite:

Saif, M. Y. S., Ismaeel, A. Y., Sayed, A. H., & Saeed, M. A. E. (2022). Impacts of smoking & ocular
activity on Behcet disease & normal control by optical coherence tomography angiography (OCTA) in
Upper Egypt. International Journal of Health Sciences, 6(S4), 2575-2593.
https://doi.org/10.53730/ijhs.v6nS4.7564

Impacts of smoking & ocular activity on Behcet
disease & normal control by optical coherence
tomography angiography (OCTA) in Upper Egypt

Mohamed Yasser Sayed Saif

OPhthalmology Department, Faculty of Medicine, Beni-Suef University, Beni-Suef,
Egypt

Email: weremoments@gmail.com

Ahmed Yehia Ismaeel
Medicine Department, Faculty of Medicine, Beni-Suef University, Beni-Suef, Egypt
Email: weremoments@gmail.com

Amira Hamdi Sayed

OPhthalmology Department, Faculty of Medicine, Beni-Suef University, Beni-Suef,
Egypt

Email: weremoments@gmail.com

Mostafa Abd Elnabi Saeed

OPhthalmology Department, Faculty of Medicine, Beni-Suef University, Beni-Suef,
Egypt

Email: weremoments@gmail.com

Abstract---Retinal vasculitis and vein occlusions are common causes
of serious visual loss in Behcet’s disease. The aim of the current work
was the comparison of the OCTA results of BU cases, BD without
uveitis cases &normal control was further subdivided to smokers
&non-smokers to permit us to recognize retinal micro-circulation
variations at the macular level in BU cases even in the nonattendance
of preceding angiographic diagnosing of vasculitis & impact of
smoking on BD clinical results of Behcet uveitis(BU), Behcet disease
with no uveitis cases &normal control by the following parameters;
Vessel density of macular area (VD) & foveal Avascular zone (FAZ)
using OCTA. The conclusion of this study shows reduction of vessel
density of macular area in Behcet uveitis (BU) rather than Behcet
disease without uveitis &normal control & Enlarged FAZ in BU rather
than BD without uveitis & normal control. The study results revealed
areas of hypoperfusion of macular area even in BD without clinical
signifacnce. Hazards of smoking on uveitis cases. There is a need to
larger samples & lack of stable treatment protocols.
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Introduction

Behcet’s disease (BD) is a systemic vasculitis including veins and arteries of all
sizes, marked by recurrent aggravations and re-missions (1). The spectrum of the
disease is heterogeneous and involves muco-cutaneous lesions, arthritis,
neurologic involvements, ocular inflammation, and others less frequently
diagnosed (2). BD is a chronic disorder marked by recurrent incidents of severe
inflammations that can lead to significant ocular damages causing non-reversible
changes and significant vision losing (3). Chief reasons of serious vision losing in
Behcet’s uveitis involve optic nerve atrophy, macular damages, and retinal
vascular occlusions causing ischemic retinopathy with vitreous hemorrhage, or
neo-vascularization, neo-vascular glaucoma (4).

Smoking is the most extensive habit of men. In the cigarette, there are more than
4,000 toxic constituents that influence the vascular and immune system by
including vasospasm and platelet aggregation and lessening the anti-oxidants in
the blood (5). Smoking is as well accompanyed with several ocular disorders, like
dry eye, Graves ophthalmopathy, cataract, cystoid macular edema (CME), age-
linked macular degenerations, and uveitis (6).

New researches revealed that, contrary to the pro-inflammatory impact of some
constituents in the cigarette, nicotine has an antiinflammatory consequence by
lessening the cytokine productions and variation of nitric-oxide (NO) (7).
Furthermore, it was concluded that smoking can lead to signs of Behcet
diseae(BD), principally on muco-cutaneous ulcers. In contrast, it was previously
described that smoking can have a promising consequence on signs of BD, while
discontinuing smoking can activate or worsen the disorder, particularly muco-
cutaneous lesions (8). These results focus the requirement for study of the impact
of smoking on BU.

Optical coherence tomography angiography (OCTA) is a new noninvasive device to
investigate the morphology of the micro-vasculature of the central retina, but with
no possibility of delivering beneficial data on the retinal vessel penetrability that
can settle and count the degree of vasculitis and existence of macular edema (9).
OCTA was confirmed as an advantageous method to visualize retinal capillary
nonperfusion, equivalent to those realized on fluorescein angiography (FA), and
changes of deep capillary plexus (DCP) and superficial capillary plexus (SCP) (10).

Cases & Methods

e Type of the study: This is a cross sectional study.

o Site of the study: Participants were selected conveniently from regularly
visited cases of immunology clinic, internal medicine department in Beni-
suef university hospital(population of upper Egypt)

e Period of the study: The study was at period between first of
September 2019 to end of March 2021.
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e Study population and Sample size: sample size was determined via the
following formula: n=2z2xPQ /D>
Where:
n= required sample size.
Z= Confidence level at 95% (Standard value of 1.96)
P= estimated prevalence of BD based on a recent study P=3.20 %
Q=1-P
D= margin of error i.e 0.05
n= (1.96)%(0.032)(1-0.032)10.05)?=60
So participants were divided into 6 groups: Group 1: smoker BU cases
(10 cases) ,Group 2: non-smoker BU cases (10 cases) , Group 3: smoker
BD cases without uveitis (10 cases) , Group 4: non-smoker BD without
uveitis cases (10 cases), Group 4: smoker normal control (10 cases)
&Group 6 : non smoker normal control (10 cases),

e Data collection Methods and Tools:
Each Participant experienced a full ophthalmic investigation including
the following evaluations: visual acuity using Landolt C chart expressed
by Decimel and refractive error with autorefractometer, IOP measurement
with a Goldman applanation tonometer, anterior segment examinations
by slit-lamp bio-microscopy, fundus examinations and ONH assessment
with a 90-diopter lens and OCT angiography (Macula).

Scans were done via the AngioPlex OCTA package on a Zeiss Cirrus HD-OCT
(AngioPlex, CIRRUS HDOCT model 5000; Carl Zeiss Meditec, Inc., Dublin, OH),
which utilizes a mean value projecting to give en face scans (11). Every case
was scanned 2 times per eye by the same specialist and device at every visit.
Cases weren’t moved at the headrest amid scans and an break of 30 sec to 1
min was taken amid successive images in one visit. Every image was assessed
for horizontal motion artifacts and signal intensities (12).

Fig. (1) ZEISS HD-OCT Model 5000 instrument with Angioplex TM OCTA
capability.



2578

ST Upsmw, wus S Suenyw i

Angiography Analysis : Angiography 6x6 mm oD @ | O os

AngioPlex - Superficial Structure - Superficial
I 3 Rk e

H

Overlays
Structure - None
AngioPlex - None

AngioPlex Metrix

e \ A ) ETDRSVessel Density FAZ
Choriocapiaria - (mm/mm?)
- Region | Densty Area 0.47 mav
@  Central 83 Perimeter | 1.95 mm
@  Inner 17.0 Circularity 0.55
: ©  outer 16.7
5 ® ru 166

Slice: 176 Top: ILM Bottom: IPL

Fig. (2) OCTA printout of normal control.

Tachnician: Operator, Cimus Signai Strangth: 8/10

Angiography Analysis : Angiography 6x6 mm oD @ | O os

- Superficial
~

Structure - Superficial

Z -

Satira Deot Eacoded

Overlays
Structure - Thickness Map
AngioPlex - None

- ‘?. a.

AngioPlex Metrix

ETDRS Vessel Density FAZ

Chorocapilisrn (mm/imm?)

Region Density Area 0.43 mm?

&  Central 42 Perimeter | 2.93mm
&  Inner 158 Circularity 0.62
©  outer 156
® Fu 164

Cumtom (Gobel!

Slice: 175 Top: ILM Bottom: IPL
[Fammanta | Nartars Rianatim
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Fig. (4) OCTA printout of smoker behcet patient.

Cases were selected conveniently according to the following Inclusion and
Exclusion criteria
a) Inclusion criteria:
» Behcet pateints (Smokers &non Smokers)
» Normal control (Smokers &non Smokers)
b) Exclusion criteria
> Eyes with coexisting vascular retinal pathologies.
» Eyes with glaucoma.
» Eyes with media opacities, which can influence the quality of the OCT
image.

OCT Angiography parameters including macular Vessel density& FAZ
parameters were obtained in all subjects.

® FEthical considerations: including explaining the study to participants,
informed consent from participants and approval of the ethical committee
fulfilled.

® Statistical Analysis:
The most suitable statistical methods to summarize and infere the findings
and tests of significance were used.

Results

This current study was a crosssectional study conducted on a population of
sixty BU cases &normal control divided into six equal groups (10 cases in each
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group) to assess the OCTA results of smokers & non-smokers of BU cases, BD
without uveitis cases & normal control. Table (1) demonstrate the baseline data
of the studied population. The age distribution was similar in all groups
without a significant change (p-value=0.632). While regarding gender, males
were significantly predominant in the smoker Behcet disease without uveitis
cases &normal control. Visual acuity is lowest in BU non-smoker cases & to
lesser extent BU smokers cases but with a significant difference (p=0.001). IOP
is highest in BU non-smoker cases & to lesser extent BU smokers cases but
with a significant difference (<0.0001).

The mean duration (months) of Behcet diseaewas higher in BD without uveitis
smoker cases, however this difference has statistically significant meaning (p-
value= <0.0001).

Table 1
Baseline data of the studied cases One-Way ANOVA test for quantitative data

between the three groups Chi square test (if less than 20% of cells have expected
count less than 5) or Fisher’s Exact test (if more than 20% of cells have expected
count less than 5) for qualitative data between groups Significant level at P value

< 0.05
Non- Smokers Nomn- Smokers Non- Smokers
Smokers N=10 Smokers N=10 Smokers N=10
N=10 N=10 N=10
45.80 £ 45.00 = 36.40 = 43.80 £ 38.20 % 44.40 =
14.37 20.02 10.72 12.35 16.92 13.74 0.632
4(40.0%) 10(100.0%) 2(20.0%) 8(80.0%) 2(20.0%) 10(100.0 <0.00
6(60.0%) 0(00.0%) 8(80.0%) 2(20.0%) 8(80.0%) %) 0L*
0(00.0%)
0.76 £0.33 0.84+0.18 0.36 £0.30 051033 071024 0.82=% 0.001
0.16 i
12.80 + 1230+ 1.57 18.80+299 17.40x2.72 1560+ 13.60 = =0.00
1.03 1.58 1.58 01*
0.00 0.00 158.20 + 244,80 + 156.00 + 25240+ =<0.00

113.46 144.58 183.48 170.93 01*
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Table (2) demonstrates a comparison of the capillary vessel densities in cases
with Behcet uveitis,Behcet diseaewith no uveitis cases &normal control
according to smoking status as examined by OCT-A. Although all the OCT-A
parameters obtained in the current study regarding Behcet uveitis cases were
less than BD without uveitis & normal control with a significant change (P-
values <0.0001)*.

Table 2: Comparison of the capillary vessel densities among studied cases
according to smoking status as examined by OCT-AOne-Way ANOVA test for
quantitative data between the three groups Significant level at P value < 0.05

Characteristic | Normal N= 20 Behcet uveitis BU- Behget disease
cases N= 20 without uveitis BU-
cases N=20

Non-
Smokers N=10 Smokers rs Smokers N=10
N=10 N=10 N=10 N=10

VD of fovea

Mean +SD 1.98 + 245 + 547075 047 == 620 + 466 + =0.0001*
0.55 0.32 0.13 351 0.55

VD of superior

parafoveal

Mean +SD 1119 = 935 + 1107 =+ 646 1227 £+ 1496 + <0.0001%
2.89 0.89 431 +223 5.72 0.55

VD of inferior

parafoveal

Mean +SD 1049 = 958 + 1032 =+ 628 =+ 1229 <+ 1556 + <=0.0001*
4.57 0.22 4.08 1.92 6.01 0.52

parafoveal 1098 = 900 + 1253 £ 594 <+ 1190 <+ 1516 <+ <0.0001*

Mean +SD 4.09 047 472 1.83 5.64 0.78

temporal 1115 £ 1009 <+ 996+3.17 595 £ 1202 <+ 1548 <+ <=00001*

narafoveal 422 1.74 245 5.96 0.69

Mean 8D

VD of superior

perifoveal

Mean +SD 1144 <+ 1105 =+ 810+£531 864 =+ 1289 <+ 1506 <+ <0.0001*
4.13 0.87 247 459 0.68

VD of inferior

perifoveal 0.001*

Mean +SD 1407 £ 1230 <+ 784+499 88 =+ 1214 <+ 1472 <+
5.19 1.01 3.47 5.02 0.38

9.52 + 1144 + 950712 1223 £ 1381 <+ 1837 <+ 0.001*
4.30 1.74 5.57 4.88 0.79
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vD
temporal

perifoveal
Mean £SD

VD of inner
retina 13.55 10.95 + 58 =+ 1288 =+ 1517 =0.0001*
257 0.54 391 1.87 587 045

VD of outer

retina 1245 =+ 1069 £+ 836551 895 = 1387 =+ 1489 =+ <=00001*
Mean £SD 2.66 046 319 520 043

VD of full =0.0001*
retina 0.09 = 0000 =+ 1122 + 824 £ 1307 =+ 1491 <+

Mean £SD 0.09 00.00 381 292 5.15 036

H

characteristic Behcet uveitis (BU) N= 20

Non- Smokers I
Smokers N=10 e
N=10

VD of fovea

Mean +SD 547075 047+0.13 =0.0001*
VD of superior

parafoveal <0.010*
Mean +£SD 1107431 646<£223
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Table 3
Comparison of the capillary vessel densities among Behcet uveitis cases
according to smoking status as examined by OCT-A.
Independent sample T-Test test for quantitative data between the groups
Significant level at P value < 0.05Table (3)

VD of inferior

parafoveal

Mean £SD 1032+ 408 |6.28+1.92

VD of nasal

parafoveal 1253472 594+183 =0.002*
Mean 5D

VD of temporal =0.005*
parafoveal 996 =317 385245

Mean 5D

VD of superior

perifoveal 0774
Mean +SD 810531 864247

VD of inferior

perifoveal 0.602
Mean £SD 784499 886347

VD of nasal
perifoveal 9530£7.12 1223557 0353

VI of temporal
perifoveal 0.220
Mean +5D 828503 612+141

1095391 583187 0.003*

VD of outer
retina 236+ 551 £95+319 73
Mean 5D

0.067
1122381 824292

demonstrate a comparison of the capillary vessel densities in cases with Behcget
uveitis according to smoking status as examined by OCT-A . Although all the
OCT-A parameters obtained in the current study regarding Behcet uveitis
smokers cases were less than non smokers ones with a significant change(P-
values <0.0001) * within vessel density of the fovea &parafovea.
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Behcet disease without
uveitis N= 40

VD of fovea
Mean +5D 583+£299 256+218

VD of superior
parafoveal 11672497 1071464 03531
Mean £SD

Mean 1SD 1131+510 1092+495 0.810
Mean +SD 1221£507 1055+492 0299

VD of temporal
parafoveal 1099477 10.72+£519 03862
Mean 8D

Mean +SD 1049542 1185374 0364
Mean +SD 999535 1179385 0230
Mean +SD 11.66 £6.35 1530499 0.051

VD of temporal
perifoveal 1046540 952369 0527
Mean +5D

Mean 1SD 1191496 1050497 0373
Mean +SD 1111593 1192377 0612
Mean +SD 12.14+451 1157+398 0674

Table 4: Comparison of the capillary vessel densities among Behcet disease
without uveitis according to smoking status as examined by OCT-A
- Independent sample T-Test test for quantitative data between the groups
- Significant level at P value < 0.05

Table (5) demonstrates a comparison of the foveal avascular area parameters
among studied cases according to smoking status.Average avascular foveal
zone area &circularity measured at the capillary plexus was larger in Behcget
uveitis BU-cases &BD

without uveitis than normal controls with a significant difference (P-values
<0.0001%*).Average FAZ perimeter was nearly similar among non smokers
.However, average FAZ perimeter is larger in somkers BD without uveitis than
smokers normal controls without a significant difference

(p= 0.204).
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Normal N= 20 Behcet uveitis Behcet disease without
uveitis BU-cases N=20

BU-cases N=20

+ 006001 006014

0.15 0.01 0.69 00.00

059 = 007 = 073 = 0.00 + 063102 048=104 0204
1.24 025 0.10 00.00

010 = 008 = 0000 = 140052 015025 012+026  =0.0001*
0.21 0.25 00.00

Table 5: Comparison of the foveal avascular area parameters among studied cases
according to smoking status
- One-Way ANOVA test for quantitative data between the three groups
- Significant level at P value < 0.05

Table (6) demonstrate a Comparison of the foveal avascular area parameters
among behcet uveitis (BU) patients according to smoking status.Average
avascular foveal zone area ,perimeter &circularity measured

at the capillary plexus was larger in behcet uveitis smokers than non smokers
patients with a statistically significant difference.
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characteristic | Behcet uveitis (BU) N= 20
Non-Smokers Smokers
N=10 N=10

1.10+ 0.69 00.00 £00.00 0.001*

FAZ perimeter
Mean +SD 0.73+0.10 00.00 + 00.00 <0.0001%*

FAZ circularity

Mean +SD 00.00+£00.00 1.40+0.52 <0.0001*

Table 6: Comparison of the foveal avascular area parameters among Behcet
uveitis cases according to smoking status
- Independent sample T-Test test for quantitative data between the groups
- Significant level at P value < 0.05

Table (7) demonstrate a Comparison of the foveal avascular area parameters
among behcet disease patients according to smoking status.Average avascular
foveal

zone area ,perimeter &circularity measured at the capillary plexus was larger
in behcet disease smokers than non smokers patients with a statistically
significant difference.

characteristic | Behcet patients N=40

Non-Smokers Smolers
N=20 N=20

0.58 £0.72 0.032 +0.078
Mean 15D

0.61 £ 0.74 0.32 +0.78 0.228
Mean 5D

0.062 £0.19 0.78 £0.75 =0.0001*
Mean 5D

Table 7: Comparison of the foveal avascular area parameters among Behcet cases
according to smoking status.

- Independent sample T-Test test for quantitative data between the groups

- Significant level at P value < 0.05

0.003*

Table (8) demonstrate a Comparison of the foveal avascular area parameters
among behcet disease without uveitis patients &normal controls according to
smoking status. Average avascular foveal zone area
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,perimeter &circularity measured at the capillary plexus were similar in
Behcet disease without uveitis patients & normal control without a
statistically significant difference.

Non- Smoker Non- Smokers

Smolers 5 Smokers N=10

N=10 N=10 N=10

DO07+0.15 0.01=% 006001 006014 0.549
0.01

039+124 0.07 = 063102 048=x104 0.568
0.25

Table 8: Comparison of the foveal avascular area parameters among normal and
Behcet disease without uveitis cases according to smoking status

- One-Way ANOVA test for quantitative data between the groups
- Significant level at P value < 0.05

Discussion

The present work was designed to study the impacts of smoking in Behcet
disease by comparing the OCTA findings of smokers & non-smokers of Behcet
uveitis BU-cases ,BD without uveitis & normal control. In the current study the
number of males (36, 60%) were more than females (24, 40%) with a significant
difference in sex between the two studied groups. Contrary to what is observed
in the studied sample in our current study, the prevalence of BD wasn’t
revealed to be very different among males and females as reported in a large
number of epidemiological researches (13), however each sign revealed a clear
variance among the sexes (14). The prevalence of all ocular findings has been
reported to be higher in females (15). This variance can be clarified by the fact
that the current study focused on the impact of smoking, whose prevalence
rate in Arab countries is naturally higher among males in comparison with
females (16).

FA is more sensitive than clinical inspection in diagnosing the retinal vasculitis,
viewing staining of the blood vessel wall and leak. Capillaritis, marked by
capillary leakages and extents of capillary no perfusion, may be obvious only
via FA (17). But, leakages of dye may limit our capability to assess adjacent
capillaries perfusions. Furthermore, leakages may be existing because of
formerly injured or ischemic capillaries beds in the nonattendance of active
inflammations .OCTA isn’t limited by leakages (or other reasons of hyper-
fluorescence on FA like pooling and window fault), and may deliver micro-
vascular morphological details and data concerning capillaries perfusions, with
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quantitative ability, of both the surface and deep capillaries plexus (18)(19).
Because of dye leakages, FFA doesn’t permit foveal avascular zone (FAZ)
measurements in the two eyes; consequently, the researchers have to select
single eye. But, OCTA is a very advantageous device to assess and determine
the FAZ. FAZ zones of the BU cases were concluded to be significantly larger
than in healthy cases (20)(21).

Although all the vessel density as measured by OCT-A obtained in the current
study regarding BU cases were less in BU cases, to lesser extent in BD cases
without uveitis, than the normal population as reviewed, a comparison of the
capillary vessel densities in cases with Behcet uveitis, BD cases without uveitis
&normal control ,according to smoking status as examined by OCT-A reveled
strong significant differences according to smoking status.

The results of the current study are in complete contrary with Biglin study
conducted to study the association among smoking and prediction of ocular BD
where they settled that smoking doesn’t have a negative impact on the clinical
results and prediction of uveitis in BD (22).

Ayhan Z &Hollo G studies were reported that increase the issues of the effect of
smoking on retinal vascular factors determined by OCTA which in turn against
our results. The findings gotten by Ayhan et al. revealed that smoking doesn’t
lead to significant fluctuations in the size of the FAZ area and the macular
vessel densities in healthy habitual smoker(23). Holl6 G. proposes that macular
and peripapillary vessel densities values in healthy middle-aged smokers aren’t
impacted by acute smoking (24).

Omae et al. claim that afterward smoking the retinal blood flowing and the
blood speed significantly lessening with no any variations in vessels diameters,
but they utilized other approaches to evaluate retinal circulations, which can
be more sensitive to notice variations resulted from smoking than OCTA(25).

Rendering to Lin, et al. the strong association among smoking and uveitis
doesn’t mean that smoking leads to uveitis, nor exacerbates uveitis (26), but
Galor A stated that smoking had a function in the activity, failing course and
perpetuations of ocular inflammations, and the danger of inflammatory uveitis
activity rises with growing cigarette number (27).

To summarize, smoking is significantly correlated with the increased
probability of two-sided ocular inflammations, decreased vision on
presentations and 17-27% elevated danger of inflammations relapsing in
comparison to not smoking status (27), as well as with noninfectious uveitis
activity causing elevated necessity for steroid eyedrops and raised occurrence of
cataract and CME (28). All above motives and fact that previous/prior smokers
have a clinical course of inflammations analogous to that of non-smokers (27).
focus the necessity to encourage uveitis cases to stop or at minimum to
decrease their smoking (28), professionals inspiring to stop smoking must be
even a part of routine uveitis managing (27).
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Inconsistently, Kaklamni VG &Ciancio G researches had concluded
development or even full reversion of active, refractory muco-cutaneous lesions
(oral aphthae) in cases with BD; among them were as well ex-smokers,
afterward nicotine patch treatment for 6 months (29). however, nicotine patch
has no influence on other Behcet’s parameters, i.e. arthritis and uveitis (30).

Jain assumed that Smokers have a total 2.2-fold elevated odds of developing
uveitis in comparison to those never smoked (31). Gonzalez have proposed a
connotation amid smoking and elevated uveitic severity, uveitis is 1.8 fold more
probable to have clinical activity in smokers, causing elevated frequencies of
macular edema and cataracts (32).

In the original report performed by Spaide and Curciom, the examinations
achieved by Heidelberg’s OCT-A in 5 cases with retinal vasculitis of diverse
etiology showed areas of micro-vascular flowing irregularity, capillary flowing
loss and vascular re-modelling. In Spaide and Curciom research, wide areas of
retinal capillary perfusions irregularities were detected in surface and deep
plexuses (33). In contrast, Khairallah et al. have lately defined the results of
OCT-A in 44 eyes of 25 cases with clinically active Behcet accompanying
uveitis, which were investigated by OCT-A 3 x 3 mm with Topcon’s DRI OCT
Triton plus system, the same day FL.angiography (FA) was done (20).
Khairallah et al. showed that marginal micro-vascular differences (disruption of
the perifoveal capillary arcade, zones of capillary nonperfusion, irregularities in
the perifoveal capillary network, and vascular re-modelling) were more
frequently detected with OCT-A than with FA. They as well point out that
capillary irregularities and architectural dis-organization of the capillary
network were more common in the deep vascular plexus than in the surface
plexus. Lastly, they revealed that the eyes with Behcet’s disease had lower
perifoveal capillaries densities and a foveal avascular area larger than the eyes
of healthful persons (20).

Kim et al. (2016) done a quantitative OCTA analysis on eyes with macular
edema to find out whether its existence was accompanying with differences in
DCP density or morphology. In their cohort of uveitis cases, 16 eyes had
macular edema. Analysis found significantly lower vessel densities in the deep
plexus of uveitic persons with macular edema (34).

In the research by Bessette et al.(2016), only 56% of eyes that were active, with
activity definite as leakages of the dye from the vessels on fluorescein
angiography, showed irregularities on OCTA. On the other hand, 13 cases
confirmed variations in the retinal micro-vasculature on OCTA that weren’t
recognized with FA (35).

Emre S. et al evaluated capillary vessel density CVD of these cases and in
comparison, to controls. This device gives these CVDs as percentage rate. All
factors were significantly lower in Behcet cases than in controls (36).

In the present results propose that Behcet uveitis cases may have micro-
vascular changes at the macular level & to lesser extent BD deprived of uveitis
illustrations changes at macular levels in the nonattendance of formerly
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diagnosed retinal vasculitis in comparison with controls. The clinical
significance of these changes is not evident.

Additionally, Khairallah et al. supposed that avascular foveal area was not
significantly larger in Behcet cases than in the control group, either in the
superficial or in the deep plexus (20). Ceylanglu et al. reported that cigarette
smoking can cause enlargement of the FAZ area and decrease macular micro-
vascular densities in healthy e-cigarette smokers (37).

In the present study, we found that Average avascular foveal zone area &
Average avascular foveal zone circularity were measured at the superficial
capillary plexus was larger in BU cases &BD without uveitis than normal
control (p=<0.0001). Average FAZ perimeter was nearly similar among non
smokers .However, average FAZ perimeter is larger in somkers BD without
uveitis than smokers normal controls without a significant difference (p=
0.204).

The enlarged FAZ parameters may suggest the existence of macular ischemia in
BU eyes (38), (39), (40). The larger FAZ parameters in smoker BU cases in the
current study could be explained by the multiplier impact of both smoking and
disorder.

In conclusion

the current study found that OCT-A allows us to identify retinal micro-
circulation alterations at the macular level in Behcet uveitis cases even in the
absence of previous angiographic diagnosis of vasculitis. The clinical
significance of these alterations remains unclear, and further larger sample
researches of a prospective nature are needed, where cases are clinically as-
sessed with this exam and an analysis of the association between the degree of
vascular alterations and the cases’ disorder severity can then be conducted.
However, our results imply that smoking has a significant influence on BD
clinical results of uveitis. We believe bigger series are needed to corroborate our
results with future follow-up.

Our study has some limitations:

1) Our overall sample size was modest; therefore, it is difficult to draw
definitive conclusions from this study alone. Further researches are needed
to verify our findings to prove or disprove the relationship between smoking
and Behcet Uveitis.

2) The cross-sectional nature of our study and lack of stable treatment
protocols that have an indirect impact on the severity of the disorder limits
the strength of our conclusions.

3) All the researches about the impact of smoking on uveitis included uveitis
types of different and variable etiologies. However,We included only the
cases with Behcet disorder, and this may explain the contrary results about
impact of smoking on prognosis and clinical findings of uveitis.



2591
References

1. Kone-Paut, I., Barete, S., Bodaghi, B., Deiva, K., Desbois, A. C., Galeotti,
C., ... & Saadoun, D. (2021). French recommendations for the management
of Behcet’s disorder. Orphanet Journal of Rare Disorders, 16(1), 1-28.

2. Bettiol, A., Prisco, D., & Emmi, G. (2020). Behcet: the
syndrome. Rheumatology, 59(Supplement_3), iiil01-iii107.

3. Accorinti, M., Gilardi, M., De Geronimo, D., Iannetti, L., Giannini, D., &
Parravano, M. (2020). Optical coherence tomography angiography findings
in active and inactive ocular Behcet disorder. Ocular immunology and
inflammation, 28(4), 589-600.

4. Ksiaa, 1., Abroug, N., Kechida, M., Zina, S., Jelliti, B., Khochtali, S., ... &
Khairallah, M. (2019). Eye and Behcet's disorder. Journal francais
d'ophtalmologie, 42(4), e133-e146.

S. Sweis, R., & Biller, J. (2017). Toxicity/Substance Abuse. In Primer on
Cerebrovascular Disorders (pp. 614-622). Academic Press.

6. Karbach, N., Kobrenko, N., Myers, M., & Gurwood, A. S. (2018). How Drug
Abuse Influences the Eye. Review of Optometry, 155(9), 80-89.

7. Gomes, J. P., Watad, A., & Shoenfeld, Y. (2018). Nicotine and
autoimmunity: The lotus’ flower in tobacco. Pharmacological research, 128,
101-109.

8. Soriano, A., Pipitone, N., & Salvarani, C. (2017). Behcget’s Disorder. In The
Heart in Rheumatic, Autoimmune and Inflammatory Disorders (pp. S05-
526). Academic Press.

9. Tranos, P., Karasavvidou, E. M., Gkorou, O., & Pavesio, C. (2019). Optical
coherence tomography angiography in uveitis. Journal of ophthalmic
inflammation and infection, 9(1), 1-13.

10. Parravano, M., Costanzo, E., Borrelli, E., Sacconi, R., Virgili, G., Sadda, S.
R., ... & Querques, G. (2020). Appearance of cysts and capillary non
perfusion areas in diabetic macular edema using two different OCTA
devices. Scientific reports, 10(1), 1-9.

11. Rosenfeld PJ, Durbin MK, Roisman L, et al. ZEISS Angioplex spectral
domain optical coher-ence tomography angiography: technical aspects. Dev
Ophthalmol. 2016;56:18-29.

12. Huang Y, Zhang Q, Thorell MR, et al. Sweptsource OCT angiography of the
retinal vasculature using intensity differentiation-based optical
microangiography algorithms. Ophthalmic Surg dferLasers Imaging Retina.
2014;45:382-389.

13. Akkog, N. (2018). Update on the epidemiology, danger factors and disorder
outcomes of Behcet's disorder. Best Practice & Research Clinical
Rheumatology, 32(2), 261-270.

14. Ishido, T., Horita, N., Takeuchi, M., Kawagoe, T., Shibuya, E., Yamane, T.,

& Mizuki, N. (2017). Clinical manifestations of Behcet’s disorder
depending on sex and age: results from Japanese nationwide
registration. Rheumatology, 56(11), 1918-1927.

15. Elshahaly, M., Latif, . A. E., & Bassiouni, H. (2020). Clinical
characteristics of Behcet's disorder in 453 Egyptian cases suffering from
uveitis with gender comparison. Current rheumatology reviews, 16(4), 285-
292.

16. Nasser, A. M., Geng, Y., & Al-Wesabi, S. A. (2020). The prevalence of



2592

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

smoking (cigarette and waterpipe) among university students in some Arab
countries: a systematic review. Asian Pacific journal of cancer prevention:
APJCP, 21(3), 583.

Walton, R.C., Ashmore, E.D., 2003. Retinal vasculitis. Curr. Opin.
Ophthamol 14, 413e419.

Leder, H.A., Campbell, J.P., Sepah, Y.J., 2013. Ultra-wide-field retinal
imaging in the management of non-infectious retinal vasculitis. J.
Ophthalmic Inflamm. Infect.3 (1), 30.

Lee, J., Rosen, R., 2016. Optical coherence tomography angiography in
diabetes. Dec Curr. Diab Rep. 16 (12), 123.

Khairallah M, Abroug N, Khochtali S, Mahmoud A, Jelliti B, Coscas G, et
al. Opticalcoherence tomography angiography in cases with Behcet’s
uveitis. Retina.2016,

Somkijrungroj, Thanapong et al. Assessment of Vascular Change Using
Swept-Source Optical Coherence Tomography Angiography: A New Theory
Explains Central Visual Loss in Behcet’s Disorder. Journal of
Ophthalmology 2017 (2017):2180723. PMC. Web. 14 Oct. 2017.

Bilgin, A. B., Turkoglu, E. B., Ilhan, H. D., Unal, M., & Apaydin, K. C.
(2015). Is smoking a danger factor in ocular Behcet disorder?. Ocular
immunology and inflammation, 23(4), 283-286.

Ayhan, Z., Kaya, M., Ozturk, T., Karti, O., & Hakan Oner, F. (2017).
Evaluation of macular perfusion in healthy smokers by using optical
coherence tomography angiography. Ophthalmic Surgery, Lasers and
Imaging Retina, 48(8), 617-622.

Holl6, G. No Acute Impact of Smoking on Peripapillary and Macular Vessel
Density in Healthy Middle-aged Smokers. J Glaucoma, (2018).

Omae, T., Nagaoka, T. & Yoshida, A. Impacts of Habitual Cigarette
Smoking on Retinal Circulation in Cases With Type 2 Diabetes.
Investigative Ophthalmology & Visual Science 57, 1345-1351 (2016).

Lin P, Loh AR, Margolis TP, Acharya NR. Cigarette smoking as a danger
factor for uveitis. Ophthalmology 2010; 117: 585-90.

Galor A, Feuer W, Kempen JH, et al. Adverse impacts of smoking on cases
with ocular inflammation. Br J Ophthalmol 2010; 94: 848-53

Roesel M, Ruttig A, Schumacher C, et al. Smoking complicates the course
of non-infectious uveitis. Graefes Arch Clin Exp Ophthalmol 2011; 249:
903-7.

Kaklamani VG, Markomichelakis N, Kaklamanis PG. Could nicotine be
beneficial for Behc,et’s disorder? Clin Rheumatol 2002; 21: 341-2.

Ciancio G, Colina M, La Corte R, et al. Nicotine-patch therapy on muco-
cutaneous lesions of  Behcet’s disorder: a case series.
Rheumatology(Oxford) 2010; 49: 501-4.

Jain, D., Qamaruddin, M., & Tiwari, R. (2019). Study of various causes of
anterior uveitis.

Gonzalez, M. M., Solano, M. M., Porco, T. C., Oldenburg, C. E., Acharya, N.
R., Lin, S. C., & Chan, M. F. (2018). Epidemiology of uveitis in a US
population-based study. Journal of ophthalmic inflammation and
infection, 8(1), 1-8.

Spaide R. & Curcio CA. Evaluation of segmentation of the superficial and
deepvascular layers of the retina by optical coherence tomography
angiographyinstruments in normal eyes. JAMA  Ophthalmol.



34.

35.

36.

37.

38.

39.

40.

2593

2017;135:259-

Kim, A.Y., Rodger, D.C., Shahidzadeh, A., Chu, Z., Koulisis, N.,
Burkemper, B., Jiang, X., Pepple, K.L., Wang, R.K., Puliafito, C.A., Rao,
N.A., Kashani, A.H., 2016. Quantifying retinal microvascular changes in
uveitis using spectral domain opticalcoherence tomography angiography
(SD-OCTA). Sep. 1 Am. J.Ophthalmol.

Bessette, A.P., Baynes, K., Lowder, C.Y., Levison, A.L., Pichi, F., Sharma,
S., Kaiser, P.K.,Srivastava, S.K., 2016. Qualitative and quantitative
analysis of optical coherence tomography angiography in patients with
retinal vasculitis. Retina

Emre, S., Guven-Yilmaz, S., Ulusoy, M.O. et al. Optical coherence
tomography angiography findings in Behcet patients. Int
Ophthalmol 39, 2391-2399 (2019).

Ceylanoglu, K. S., Sen, E. M., Doguizi, S., & Hondur, G. (2021). Smoking
impact on peripapillary and macular micro-vascular structure in inactive
Graves’ ophthalmopathy. International Ophthalmology, 1-7.

Takase, N., Nozaki, M., Kato, A., Ozeki, H., Yoshida, M., & Ogura, Y.
(2015). Enlargement of foveal avascular zone in diabetic eyes evaluated by
en face optical coherence tomography angiography. Retina, 35(11), 2377-
2383.

Bradley, P. D., Sim, D. A., Keane, P. A., Cardoso, J., Agrawal, R., Tufail, A.,
& Egan, C. A. (2016). The evaluation of diabetic macular ischemia using
optical coherence tomography angiography. Investigative ophthalmology &
visual science, 57(2), 626-631.

Pei, M., Zhao, C., Gao, F., Qu, Y., Liang, A., Xiao, J., & Zhang, M. (2019).
Analysis of parafoveal micro-vascular abnormalities in Behcet’s uveitis
using projection-resolved optical coherence tomographic
angiography. Ocular immunology and inflammation, 1-6.



