Joseph J. Pizzimenti, OD, FAAO

Course Goal

» To provide current, clinically-relevant
information about oculo-systemic disease.

» To review potential side effects of commonly
prescribed drugs for these conditions.
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4 Pillars of Wellness

Reach/maintain .
S H Healchy Diet

Supplementation

Every eye I've ever examined was attached
to a whole person.

Inflammatory

Infectious
Endocrine (DM)
Vascular (CV Dx)
Neurologic (Retina)
Collagen-vascular
Neoplastic

Autoimmune
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1 The eye does not exist in isolation. It is an extension of the
brain/CNS.*

1 The anatomy of the eye is structured to serve the functions
of the retina.

1 Primary reason for dilation is to detect systemic disease.

temeral Antery|

The eye is the only part of the body where
neurological and vascular tissues can be directly
and simultaneously viewed.
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Opthalmic ~ Anterior Cerebral
Artery - Artery

Middle Cerebral
Adtery

Posterior Communicating Artery
(posterior carebval artery not shown)

Cavernous
Sinus Internal

Carotid Artery

Ocular Blood Flow

-Choreia 80%

Sympathetic NS

o |__h_-':="“" _ Retina 5%
;}\>\<~_ Auto-regulated

Iris / Ciliary Body 15%
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Inner and Outer Blood Retinal Barriers Retina/RPE, Choroidal Pigmentation

Epidemics and Other Major Public
Health Challenges

e e F
Obesity/Excess Weight/type 2 DM
Smoking
Viral Dx
Autoimmune Dx
Age-related Eye Disease
Neurodegenerative Dx
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The Pathology of Obesity

Skin Yeast Infections, Gout

Endocrine Polycystic Ovarian Syndrome, Low Testosterone, High Estrogen

Heart Heart Attack, Stroke, CHF .

Pulmonary Sleep Apnea \

Gl Gallstones, GERD .
Urinary Incontinence

Gyno Abnormal Menses, Infertility (

Neuro Depression, Memory Problems Camn

Cancer Breast, Colon, Prostate, Bladder, Esophagus

Post-Op Pulmonary Embolism

Diabesity

M S is characterized by central
(abdominal) obesity, dyslipidemia, raised blood pressure,
and insulin resistance.

* “Diabesity”
— Up to 97% of type 2 caused by excessive weight
— Obesity = Increased weight caused by excess
accumulation of fat.
— “Over-fat” = normal BMI w/large waist
* Visceral fat

17 18
* 3 or more are diagnostic of Metabolic Syndrome:
w=z=dp | ** Waist circumference: .
=== Men — > 40 inches Audience Poll
i — > 35 inch ) o
o nees » What will be the most significant non-COVID
==V triglycerides 2150 mg/dL “pandemic” of the 21% century?
== | HDL cholesterol: a) Obesity/type 2 DM
Men — <40 mg/dL
Women — <50 mg/dL b) Sleep apnea '
“==@| oo >130/85 mmH ¢) Smoking/vaping/e-cigs
s = mm . b
e - ¥ d) Sick longevity
wany PP 2100 el e) Other viral/infectious disease
19 20

Obesity and Body Mass Index (BMI)

Obesity Trends* Among U.S. Adults
BRFSS, 1994
e

BMI 230, or ~ 30 Ibs overweight for 5' 4" person)

No Data <10% [10%-14% [ 15%-19% | 20%-24% [225%
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Obesity Trends-2012

RO g ey ey Bl

oo

Obesity Trends-2014
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Obesity Trends-2019

Source: Behavioral Risk Factor Surveillance System

Obesity Trends-2024

Source: Behavioral Risk Factor Surveillance System
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Questions & Answers
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After 3 mon back in
Florence on Med Diet

“Diabesity Belt”

Figure 1. Ags- adjus tid, county bvsl goevalesie of Sagnosed disbeles ambag sdulls iged =20 poars.
United States, 2013

Obesity and Type 2 DM

2013 Diagnosed [Habetes Prevalence

The most highly associated systemic complication of obesity is type 2 DM.

AIC Target Levels

o o
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31 32

2017 DM Prevalence

‘Where Diabetes is Most Prevalent in the U.S.

PHARMACOTHERAPY OF
DIABESITY

rmin (Forfamet, Glumetza, others)

« Limit the liver's ability to release sugar
* Improve cells' sensifivity to insulin
» Advantages: Very effective* glycemic control
« May lead to minor weight loss
* Low cost

[ XX}

statista®
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PHARMACOTHERAPY OF
DIABESITY

Fortamet, Glumetza, others)
*Temporary blurin ol natients until BS stabilizes

* Stomach pain
*Diarrhea

E— _-“
PHARMACOTHERAPY OF
DIABESITY

——

PHARMACQOTHERAPY OF

DIABESITY

P-1 receptora

% AMERICAN OPTOMETRIC ASSOCIATION

New AOA Report:

GLP-1 Receptor Agonists
and vision risk

38
Highlights of AOA Report Highlights of AOA Report
» About 6% of the U.S. adult population take glucagon- * GLP-1RAs are associated with exacerbation of AMD,
like peptide-1 receptor agonists (GLP-1RAs) for progression of diabetic retinopathy (rebound
chronic diseases or weight loss. retinopathy), and, most seriously, NAION.
» Among the rare ocular side effects of GLP-1RAs is » Up to 1 in 10,000 patients taking GLP-1 RA develop
non-arteritic anterior ischemic optic neuropathy NAION.
(NAION), which can cause permanent loss of vision. — This represents a two-fold increased risk.
39 40



3/8/26

RF and Common Signs of NAION

Anatomically “crowded disc” is a RF.

Others include diabetes, hypertension, hyperlipidemia and
obstructive sleep apnea.

« Common signs of NAION include:
— Sudden, unilateral painless loss of vision
— Visual field defect (usually altitudinal)
— Blurred vision
— Dyschromatopsia (new onset impairment or loss of color vision)
— Relative afferent pupillary defect
— Optic disc swelling, with or without hemorrhages

“Disc at Risk”

41 42
AAION Vs NAION
NAION-OD
1 mon later
43 44
Highlights of AOA Report Highlights of AOA Report
*A patie?nt starting a GLP-IR.A—especially if they « Patients on GLP-1RAs are considered “at-risk,” meaning
have diabetes or AMD— should have an in-person, they should:
comprehensive, dilated eye examination either within — Follow more frequent re-examination intervals
the 12, m(.)nths prll()r D SIS theTaPY O.r a baseline — Receive individualized counseling regarding ocular risks
examination within one month of initiating therapy. — Receive collaborative care with all providers managing
their diabetes, eye health, and other systemic conditions
45 46
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Audience Poll

» Have you had a patient on a GLP-1RA that developed
one of the following?

a) Non-arteritic AION

b) New or worsening DR/DME

¢) New or worsening AMD

d) New or worsening dry eye symptoms

e) No change in ocular symptoms or signs

Case: 55 YOHM

5ft 10 in, 295 Ibs
Central blur OD/OS
Type 2 DM x 3 yrs
+0OSA, +HTN, +Dyslipidemia

a7

OD: 20/100

48

0S: 20/200

QUESTION:

WHICH FACTORS MOST INFLUENCE
THE ONSET, PROGRESSION AND
VISUAL OUTCOME OF DIABETIC
RETINOPATHY?

52



Systemic Conditions that May Exacerbate DR

Dyslipidemia
Hypertension
Carotid occlusive dx
Kidney disease
Sleep apnea
Anemia

Obesity

Vasculitis
Neuropathy
Nephropathy
Vitamin D deficiency

53

AWAKE ASLEEP ARDUSED
s flows: n and sut g Mosrow when siwy bacemes Breathing resumes
noemally whils wake biocked duing sleep c. \-:‘hannn

> 9 o

Bload CO1 leve st et arousal 1o open
nd 02 levels tall the sirwary and restare
bhod guees.

Mormal breathing —— Apiven ——  Rocovery —% Repeat

Impaired Blood Flow in OSA
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11 Sleep Apnea Side Effects
Brain Fog _‘ T Drepression
. 3
Andety
Fs High Blood Prassure
Stroke o
i
_~ J
Arehytheia
Clesiny
e
Low Blood
Impotence Corygen Levels

Cangasth Heary

S ‘ ' Type Il Disbetes

Healthi
! JFomm

Ocular Complications of OSA

« Changes in eyelid tissue
— Floppy eyelid syndrome (FES)

« Changes in cornea
— K-conus

« Changes in the optic nerve
— The glaucomas
* Open angle (OAG)
+ 10P-independent GLC (NTG) * -
— Non-arteritic anterior ischemic optic neuropathy (NAION)
— Optic Disc Edema (IIH and non-11H)

* Changes in retina: DR, HR, RVO, CSC*

56

Floppy Eyelid Syndrome (FES)

* History: obesity, type 2 DM - suspect OSA

* Treatment/Management
— CPAP o
— Lubricate
— Anti-inflamm

— Antimicrobial

— Protect eye
* Bandage CL
« AMT

40 y/o BF
+FES, OSA, ITH

— Combo Therapy

57
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32 yo WM
SAS and Type 2 DM

» The ADA recommends that all type 2 patients be
screened for OSA, and vice versa.*

* 5 ft8 in tall, 265 Ibs . D\abeft@“"

« “sees red” OD %E&E Pa-atens S ‘{ {
¢ Type2 DM x 3 yrs Obesity (:, )
« Recent Dx. Obstructive Sleep Apnea (OSA) _“ ";’ = ,JI}_:;.

59 60

——
FDA APPROVES FIRST MED FOR
OBSTRUCTIVE SLEEP APNEA

* By reduci
improve

A Questions and Answers
i1l

American Oplometric
Association

5| American Optcme-lnr
. Assocition

63 64
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MAs, FAZ
NVE/NVD

DR is NOT exclusive to
the central retina.

ystolic ves

“iblood

NSION

OCTA Beyond the Posterior Pole

3/8/26

11



3/8/26

) ; Elschnig Spots and Siegrist Streaks in
Hypertensive Choroidopathy

Hypertensive Choroidopathy

73
2018-2020 Heart Disease Death Rates
Myocardial Infarction is el
he most common cause L e s o
of death in the USA. iﬂ
A oo &8
75

Lifes | . PRSP ——
American Heart Association adds
’ sleep to cardiovascular health

checklist

12



The Deadly Quartet

Diabetes Obesity

Hypertension Dyslipidemia

L §

Early Cardiovascular Disease

: . :

Macrovascular Microvascular
a.wm;- Strokes l:mlumq-.ln-\-m Bindness  Renal Fallure

Wong TY, of al. Am J Ophtaimed 2006; 141:446
Opara JU, Levine JH. South Med J. 1667,90:1162-1168
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Goals in Hypertension Therapy

» Lower blood pressure

« Facilitate regression of LV hypertrophy

« Reduce risk of coronary athero and myocardial infarct
= Mitigate renal damage

« Avoid stroke and CNShemorrhage

« Prevent peripheral vascular and carotid athero

+« PROTECT THE EYES!!!

78
Treatments , i
e Medical Nutrition Therapy
# |[Lifestyle medifications
* Diet and exercise
* Limit alcohol and tobacco use
* Reduce siress factors
* Step 2:
* |flifestyle changes are not encugh, drug therapy will be
infroduced
* Step 3:
* |f previous steps don't work, drug dose or type will be changed
or ancther drug is added
* Step 4.
* More medications are added until blood pressure is controlled l
80
Summary - Benefits of Lowering BP .
a8 © Audience Poll
» Have you had a patient on a GLP-1RA that developed
one of the following?
Sroke Incidence ..
a) Non-arteritic AION
Heart Attack b) New or worsening of DR/DME
Congestive Heart Failure ¢) New or worsening dry eye symptoms
d) No change in ocular symptoms or signs
82

13
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Hypoperfusion Retinopathy
and the

Ocular Ischemic Syndrome

Carotid Artery Occlusive Disease

**Dot and Blot hemes in mid-peripheral retina

84 85
Caroti 0pp1er (Duplex) Mid-peripheral Hemes in Hypoperfusion Retinopathy
86 87
Hypoperfusio Retinopath?l—same €ye NVI and Cataract in Ocular Ischemic Syndrome
The Ocular Ischemic Syndrome (OIS)
88 89
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Key Point A

« Bilateral involvement in patients with
ocular ischemic syndrome may occur in
up to ~20% of all cases.

Non-invasive Carotid Doppler (Duplex) ultrasound**

« Atheromatous ulceration and stenosis at the bifurcation of the
common carotid artery

90
Key Point
* The most common etiology of ocular
ischemic syndrome is severe unilateral
or bilateral atherosclerotic disease of the
Internal Carotid A.
92
A Word About Uveitis
94

91

Questions & Answers

15
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A granulomatous uveitis has
an increased likelihood of
being partofa s

disease process.

Key Points: Sarcoidosis**

+ A multi-system disease.
* Most often occurs between 20-40 years of age, with
women being diagnosed more frequently than men.

* 10 to 17 times more common in African-Americans
than in Caucasians.

96

97

Serous/Exudative RD in Posterior Scleritis:
Mainstay scleritis treatment is po steroid

100

T—

SIDE EFFECTS OF STEROID
TREATMENT

* By any route of administration:
* Weight gain
+PSC
*CSC
*GLC

OCT has forever changed
screening protocols for
drug toxicity.

101

—

L]
Oculosystemic Diseases

+ Plaguenil (hydroxychloroquine) is used to treat several autoimmune conditions and
to prevent and treat malaria. It works by regulating the immune system to decrease
inflammation.

+ Common medical uses for Plaquenil include:

« Systemic Lupus Erythematosus (SLE): An autoimmune disease that can affect
the jo kin, blood vessels, and organs.

+ Chronic Discoid Lupu:
primarily affects the skin.

« Rheumatoid Arthritis (RA): An autoimmune disease that causes pain, swelling,
and stiffness in the joints.

rythematosus (DLE): An inflammatory condition that

* Malaria: Used to prevent the disease when traveling fo endemic areas, and
also to treat acute, uncomplicated cases of certain types of malaria.

16
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—
o HYDROXYCHLOROQUINE
HCQ: TRADE NAME, PLAQUENIL

Oculosystemic Diseases

* Plaquenil (hydroxychloroquine) CHLOROQU“\IE
« Otfher potential uses CQ: TRADE NAME, ARALEN

 In some cases, healthcare providers may also prescribe Plaquenil "off-
label" for other inflammatory conditions, such as:
« Sjogren's syndrome
« Porphyria cutanea tarda (a rare skin disorder)
« Dermatomyositis (an inflammatory muscle and skin condition)

102 103

HCQ TOXICITY

Case

Perform DFE annually.** 65 Year old Asian Female
Comes in with complaints of blurred and

e . dimmed vision
What additional testing/work- : "
up is appropriate? PMH: Rheumatoid Arthritis x 15 years

« Our patient (~110-120 Ibs) was taking 400 mg/d for 15 yrs

OcHx: S/P CE and IOL OU

104 105

Patient Case: VY 65 y/o Asian Female
Ophthalmic Exam Central Threshold Perimetry: Why 30-2?

VA:
- OD: 20/60 0S: 20/70

I0P

-0D: 14 0s:13
SLE:

oD: PCIOL 0Ss: PCIOL
DFE:

106 107
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PATIENT CASE: VY
CENTRAL 10-2 VF

Pericentral Retinopathy and Racial
Differences in Hydroxychloroquine Toxicity

Borsabd B, Melles, MD.' Michid F. Marwus, ML¥

Melles RB, Marmor MF. Pericentral retinopathy
and racial differences in hydroxychloroquine
foxicity. Ophthalmology 2015; 122: 110-116.

109

110

112

e ————
Fundus Auto-fluorescence (FAF): Case VY *

Imaging Technologies: FAF

What is autofluorescence in the retina?

It is the fluorescence of the in molecule within the
RPE cell layer that fluoresces with a certain wavelength.

111

MULTIMODAL IMAGING:
Advanced

3 5 et
FUNDUS AUTOFLUORESCENCE - : | atrophic AMD

While OCT assesses structure, and IVFA
assesses BRB integrity, FAF captures

metabolic activity.

113

3/8/26
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FAF AND PROGRESSION—GEOGRAPHIC.:
ATROPHY Audience Poll

* How many patients have you seen in the past 5 years
with plaquenil macular toxicity?

a) 0

b) 1-2

c) 3-5

d) More than 5

Progression of GA over an
18 month period

114 115

=
PLAQUENIL AND MF-ERG ANOTHER PATIENT ON PLAQUENIL

200 MG/DAY X 5 YRS
NO TOXICITY

116 117

PLAQUENIL TOXICITY

—

PLAQUENIL TOXICITY- I\/IFERG.

« By the fime "i; "or" " is detected,
significant toxic damage has occurred.

* May progresses even if drug is stopped.

« Ganglion cell analysis and en face OCT may offer early
detection

118 119

19
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120

What |S the recom mended merican Academy of Ophthalmology Statement

maximum HCQ dose ? Recommendations on Screening for

+ Calculate Max Dose in mg/day Chloroquine and Hydroxychloroquine
Retinopathy (2016 Revision)

« 2.3 x weight (in Ibs.) = Max dose

« At recommended dose, risk of toxicity is < 1% after 5 years, < 2%
after 10 yrs.

« Risk rises to almost 20% after 20 years. **

« Our patient VY (~110-120 Ibs) was taking 400 mg/d for 20 yrs

« Risk for HCQ maculopathy depends on daily dose, duration of use

121

122

Ee—

HCQ SCREENING FREQUENCY
PLAQUENIL MACULOPATHY WITH CLASSIC

« Baseline: DFE within 1 year of starting HCQ BULL'S EYE DUE TO ANNULAR FOVEAL ATROPHY

« Visual field and SD-OCT if macular
abnormalities are present at baseline

* Annual screening: Begin after 5 years of use
«» Sooner in presence of “major risk factors”

En Face 15/05-Ellipsoid View

American Academy of Ophthalmaloay Statement

Recor iens en ing for
Cnloroq_uine and Hydrm:y:nloroquine
Retinopathy (2016 Revision)

123

124

Note significantly thin maculae
and cystic retinal changes

changes filgwing drug oeEton

JR H.hl_‘u.ll.lzllUIU ay

Acknowledgement: Drs. K. Ramirez

and J. Rabin, UIWRSO VNS clinic Acknowledgement: Drs. K. Ramirez and J. Rabin, UWRSO VNS clinic

125
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. FROM THE AUTHORS

« “(Real) weight-based dosage and ea g
(DFE, central fields, OCT, FAF, mfERG) are essential
fo prevent HCQ toxicity,

« particularly with certain risk ors: small stature,
high total dosage, diminished renal function,
concomitant famoxifen use, and/or existing
retinal/macular disease.

* Interpro ion to optimize patient
outcomes

JR FEIH-eu.rhwlﬁ.amlngy

ROSENBERG SCHOOL of
P TOMETRY

127

Plaquenil Maculopathy

Testing for patients on Plaquenil
DFE
VF 10-2 W/W (add 24-2 or 30-2 in Asians)
SD or SS-OCT: raster and cube scans
FAF
mfERG

Increase frequency of monitoring (2+ visits
per year) w/degree of pathophysiology.

—
.

Summary and Case Outcome

MMI and other diagnostics are essential in
evaluation of patients using CQ or HCQ on a
chronic basis.
Co-management team includes:
Optometry
Rheumatology
Other therapies: methotrexate, TNF

inhibitors (our patient VY was switched to
this drug class)

128 129
lIH + OSA + 28yo WM w/TVO OD/OS:
. BMI = 29
. MRI/MRY, followed by LP, extensive serology
130 131

21



3/8/26

. Empty Sella . IIH + OSA

. T-1 sag

132

. Empty Sella . IIH + OSA

. T-1 coronal

133

Treatment of IIH

* 5-10% weight loss: diet wfinc physical activity

+ Acetazolamide or topiramate to help the body produce less CSF

+ Pain relievers for headaches

» Acetazolamide (Diamox)

- Paresthesias, Gl symptoms

-+ Sulfa allergy?

* Myopic shift

- Ciliochoroidal effusions and acute angle-closure glaucoma (ACG)

« Topical steroids, cycloplegics, and aqueous suppressant

_—
134

136

Topiramate (Topamax)

+ Avoid prescribing topiramate if patient has narrow angles

« Cilio-choroidal effusions and acute angle-closure
glaucoma (ACG)

+ Discontinue topiramate if angle closure glaucoma—
especially with a myopic shift— is confirmed

« Topical steroids, cycloplegics, and aqueous
suppressant

_—
135

137
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UVEAL MELANOMA

https://gmr.scholasticahq.com /article/36973-uveal-melanoma

138

Co-manage Uveal
Melanoma with:

Retina/Ocular Oncology
PCP
General Oncology

139

=TT 2l cular slanoma

T= thickness (>2mm)

F= subretinal fluid

S= symptoms

O= orange pigment

M= margin touches disk
DOCUMENTED GROWTH - MEANS EVERYTHING
_Using tlelpful tlints Daily= Ultrasound ollow,
Lalo absent, rusen absent

No risk factors (<4%)
1 risk factor (36%)

3 risk factors (50%)
5 risk factors (70%)

—

Nevus to melanoma

“To Find Small Ocular Melanoma
Using Helpful Hints Daily" (TFSOM-
UHHD)

T = thickness greater than 2 mm,

F = fiuid subretinally

S =¥ symptoms

0 0Orange pigment present,

M = margin with in 3 mm of the optic disc
UH USG hollowness (versus solid/flat)

H —halo

D drusen absent

140
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Echography of Small Choroidal Melanoma

B-Scan Echogram

Assess topographic
features, including tumor
shape, surface contour
and boundaries

A-Scan Echogram

Internal structure,
reflectivity, tumor height
(elevation)

Echography of Large Melanoma

142

143
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- ~
TOCT Enhanced Depth OCT (EDI) of a

e small melanoma

| cimacalscacis |
Enhanced Depth Imaging Optical Coherence
Tomaography of Small Choroidal Melanoma

Comparisen Wik € hornidal Nevus

T e———

o Mean small melanoma thickness was
1025 microns on EDI-OCT compared
to 2300 microns on ultrasonography.

Shields, 2012

144 145

utofluorescence (FAF) °
of a Small Choroidal Mass

Meclanoma

146 147

MMI: Uveal Melanoma

W)’ ° ~
ofluorescence (FAF) in Choroidal Melanoma

148 149
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m/’m:; Chronicity

- Halo Nevus = Chronicity

150

151

m;:n]o halo

y

— e

152 153
Genetic Testing on Small Melanoma  hieiss, 2015) °
Treatment depengs @
L. state of othe, o
« Enucleation "f‘sfz’;'e"!s_off‘;gix;:e Bt
« Radioactive ©-3ge of pt
plaques
* Proton beam
radiotherapy
Most widely
accepted
Treatment & Management
154 155

25



3/8/26

Brachytherapy for Uveal Melanoma

+ Plaque left in place for 4 days to provide 8,000 centigray of
radiation to entire tumor.

+ The remainder of the body receives a small amount of radiation,
about the equivalent of a chest x-ray.

Treatment Side Effects

* Main side effect of focal + Radiation retinopathy!
ocular treatment is...

*« NVD/NVE
| + Exudative changes
* Macular edema

» Occurs several weeks

. .-’ i d to months after therapy

156 157
Melanoma pre-Tx echography (left),
Choroidal melanoma- post-radiotherapy (right)
pre-Radiotherapy .
o \
Acknowledgement: Brad Sutton, OD
158 159
. . Choroidal Melanoma Pre-Tx
Rad Iatl 0 n Retl nopathy: Acknowledgement: Sherrol Reynolds, OD, FAAO
exudate, NVD
Acknowledgement: Brad Sutton, OD

160 161
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S/P Radiotherapy

Management of RR

* Avastin/Lucentis/Eylea

* Laser

« Silicone oil at time of Brachytherapy
—attenuates radiation dose, may protect against RR

>

o

@

Lo

@
3 =
5ot =
Ehia L 1T Tl

Radiations 4%

() =
m ! f
@ icells
L

ur

162
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Questions and Answers

Melanoma Metastasis

Risk factors for metastasis from the choroid:
* Thickness > 2 mm
* Symptoms — Flashes, floaters, loss of vision
* Proximity to the optic nerve

* Documented growth

Shields CI Shields JA. Risk factors for metastasis of small
choriodal melanocytic Lesions. Ophthalmology 1995

164

METASTASIS

BOX 481 Sites for Metastatic Uveal Melanoma

W Lungs 24%

» Bone 16%

W Skin 1%

W Lymph nodes 10%
W Brain 5%

L

pes involved in about half the cases.
wpical cose conskder & 50cond prirmary turmor

166

165

Questions & Answers

169
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Key Clinical Takeaways

» Optometrist frequently encounter oculo-systemic
diseases and various “pandemics”.

* Clinicians must be aware of not only the ophthalmic
manifestations, but also the possible consequences of
treatment.

Conclusion

* The eye does not exist in isolation, but is a mirror
of systemic health.

170

Joe

pizzimen@uiwtx.edu

172

171
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