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What are Biologics?

Made from Living Organism

Contain

1. Proteins that control the action of
other proteins

2. Genes that control production of
vital proteins

3. Modified human hormones

4. Cells that suppress or activate
components of the immune system

BIOLOGICS: BIGGER AND MORE COMPLEX MOLECULES

SMALL MOLECULE Bi0LOGICALLY
ACETYLSALICYLICACID ENGINEERED ANTIBODY
s
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Biologics Utility

Most common uses
Anti-TNF
Anti-Interleukin
Anti-CGRP

Biologics Utility

Autoimmune Disease
Inflammatory Bowel Disease
Psoriasis
Ankylosing Spondylitis
Graves' Disease

Myasthenia Gravis




Biologics Utility

Headache
Migraine

Cluster Headache

Biologics Utility

Ocular Disease
Exudative AMD
Neurotrophic Keratopathy
Uveitis




Side Effects

Injection site rash
Infection
Headache
Allergic reaction
Tuberculosis

What about
Biosimilars?

Similar Structure
Similar Efficacy
Costs Less

ALLABOUT BIOSIMILARS

WHAT YOU NEED TO
KNOW.

A biosimilar must be highly similar to the
original "reference” product in terms of:

& v
MOLECULAR CLINICAL

STRUCTURE EFFICACY

BIOSIMILARS ARE
NOT GENERIC DRUGS

8.9 They can have small
differences in clinically
inactive components than

the reference drug.

Systemic Disease




Inflammatory Bowel Disease

Commonly associated with
Acute Anterior Unilateral
Nongranulomatous Uveitis

Stomach pain
Bloody stool

Diarrhea

Sees Gastroenterologist
Endoscopy
Colonoscopy
Stool samples
CT/MRI

Treatment includes
Corticosteroids
Aminosalicylates

Immune suppression
(Azathioprine, Methotrexate)
Biologics

(Remicade. Humira. Stel

; , etc)




Psoriasis

Commonly associated with
Acute Anterior Unilateral
Nongranulomatous Uveitis

Skin rash - at joints, scalp
White patches

Can have joint pain

Psoriasis

Symptoms by Type

2

Plaque Nail Guttate
Psoriasis Psoriasis Psoriasis

inflamed skinand  nal pittingand teardrop-shaped

€3

plagues witha
clear border

Tnverse Pustular  Erythrodermic
Psoriasis Psoriasis i

rash appearingin  pus-filled lesions  severely inflamed
skin folds skin shedding in
large sheets

Sees Dermatology
Usually diagnosed visually

May require skin biopsy

Treatment includes
Topical Corticosteroids
Vitamin D analogues
Light Therapy

Immune suppression
(Cyclosporine, Methotrexate)

Biologics

(Remicade. Humira. Stel

Enbrel, Tremfya**, Skyrizi)

**Anti - IL 23




Ankylosing Spondylitis

Commonly associated with
Acute Anterior Unilateral
Nongranulomatous Uveitis

Lower back pain

Worse with rest

Better with movement
Better with NSAID

linical, laboratory, orimagii features Post-test probability
18P plus family history. 51%
18P plus heel pain 35%
1BP plus uveitis 54%
18P plus synovitis 39%
1BP plus dactylitis 4%
18P plus family history plus heel pain 78%
1B plus uveitis plus NSAID* 85%
18P plus heel pain plus synovitis plus alterating buttock pain 89%
1BP plus family history plus heel pain plus NSAID* 95%
18P plus heel pain plus HLA-B27 8%
1BP plus NSAID* plus HLA-B27 88%
18P plus heel pain without HLA-B27 6%
1BP plus NSAIDS* without HLA-B27 8%
18P plus dactylits plus ESR/CRP 62%
1BP plus HLA-B27 plus ESR/CRP 78%
18P plus HLA-B27 without ESR/CRP 47%
1BP plus HLA-B27 plus MRI 93%
1P plus HLA-B27 without MRI 14%
1BP plus heel pain plus HLA-B27 without MRI 35%
18P,
CRP=Coreacti “Agood ded. Adapted fi ith p of
BM) Publishing Group.

Sees Rheumatology
X-ray, CT, MRI
Possible HLA B-27 testing




Treatment includes
NSAID
Physical Therapy
Anti-TNF biologics

(Humira, Enbrel, Remicade,
Cimzia)

Anti-IL biologics**
(Cosentyx, Taltz)

*IL17

Migraine

Classic vs Common
Unilateral, painful headache
Aura

Nausea, vomiting

Light/sound sensitivity

Mostly women




Nearly 1in 4 US households includes
someone with Migraine

Sees Neurology
CT, MRI - rule out other causes
May need other testing
(EEG, Lumbar Puncture)

Treatmentincludes

Preventative

Abortive




Preventative

Topamax
Beta Blockers
Verapamil
Amitriptilyine
Botox injections

Anti-CGRP (Ajovy, Emgality, Aimovig)

CGRP antagonists

Benefits include

Reduction in number of headaches

Reduction in intensity of headaches

CGR‘P Inhibitors




CGRP medication also approved for
Cluster Headaches

Abortive

OTC NSAIDs
Caffeine

Triptans

Ocular Disease




Giant Cell Arteritis

Ocular concern is Arteritic ION

Severe vision loss

Systemic concern is CVA/MI

Systemic Symptoms
Fever
Malaise
Headache
Scalp Tenderness
Neck pain

Jaw claudication

1/3 of AION patients become bilateral within
14 days




Ocular Signs & Symptoms
“Pallid” Edema
Amaurosis Fugax (1/3)
Rarely diplopia
CRAO (5-15%)

Management of ischemic optic neuropathies
Indian Journal Ophthal 2011. Vol 59, 2, 123136

Tests
ESR/CRP/Platelets
Temporal Artery Biopsy
Ultrasound
MRI/MRA
CTA

Treatment - Rheumatology
1V/Oral Corticosteroids
LONG taper
DMARDS (steroid sparing agents)
Methotrexate

Biologics (Actemra)

The only FDA-approved biologic
for giant cell arteritis (GCA)

WHEN IS
THE TIME
TO START
ACTEMRA?

Patient Financial Support LEARN MORE >

SUPERIOR EFFICACY AND STEROID-SPARING
SUSTAINED REMISSION'




Study

4 Groups

Actemra weekly vs bi-weekly (with 26 week pred taper)
Placebo (with 26 week pred taper)

Placebo (with 52 week pred taper)

1- Stone, J H, et al. Trial of Tocilizumab in Giant Cell Arteritis. N Engl J Med 2017; 377:317-328

Sustained Remission at 52 weeks

Actemra weekly 56%
Actemra bi-weekly 53%
Placebo 26 week 14%
Placebo 52 week 18%

Cumulative Dose of Prednisone

Actemra weekly 1862 mg
Actemra bi-weekly 1862 mg
Placebo 26 week 3296 mg
Placebo 52 week 3818 mg




Many adverse reactions

Mostly non-serious (like injection site reaction)
More serious reaction in prednisone alone
25% vs 15%

Neurotrophic Keratopathy

Unilateral presentation
History of

Trauma

CVA

Herpetic infection

Pain is much less than appearance would suggest
Irritation

Foreign Body Sensation

Epiphora

Blur

Prone to infection




Lubrication

Tears, gels, ointments
Bandage CL
Tarsorrhaphy
Amniotic membranes
Plasma Rich Protein (PRP)

Biologics (Oxervate)

Oxervate costs $29,000 for 7 vials

If paperwork is filled out, patient can get much cheaper

8-week course (patient is shipped 1 week at a time!!)

Refrigerate - take 6x/day




Studies
1. Placebo healed 43% vs Oxervate 70%
2. Placebo healed 29% vs Oxervate 70%

1-Bonini S, et al. Phase Il randomized, double-masked, vehicle-controlled trial of recombinant human nerve growth factor for
neurotrophic keratitis. Ophthalmology. 2018;125:1332-1343

2- Pflugfelder SC, et al. Topical recombinant human nerve growth factor in) for A
hicl lled pivotal trial. Of 2020;127:14-26.

Graves' Disease

Autoimmune Disease
Affects

Eyes

Thyroid

Skin

Mental Health

Sees Rheumatology, Endocrinology
Thyroid scan
Lab tests (thyroid panel)
Not just T3/T4 and TSH
Needs Thyroid antibody testing




Treatments
Help Ocular problems
Lubrication

Diplopia

Treatments
Help Systemic problems
Control thyroid
Thyroidectomy
Radioiodine
Control inflammation

Corticosteroids

Ocular Surgeries
Orbital Decompression
Strabismus surgery
Eyelid retraction




What about Tepezza?

Up to 83% had 2mm
reduction in proptosis

Compared to 20% Placebo

CAS | For initial assessment, only score items 1-7

Spontaneous orbital pain

Gaze evoked orbital pain

Eyelid swelling; considered due to active TED
Eyelid erythema

Conjunctival redness; considered due to active TED
Chemosis

N U A w N —

Inflammation of caruncle or plica

Follow-up assessment at |-3 months can be scored
out of 10

8 Increase of >2mm in proptosis

9 Decrease in uniocular excursion in any one direction of >8
degrees

10 | Decreased acuity equivalent to | Snellen line

*Amended by EUGOGO. Modified




Tepezza is for active Graves’ Orbitopathy

Now approved for INACTIVE Thyroid
Eye Disease!!

Total of 8 infusions
One infusion every 3 weeks
Cost is $46,000 for 3 vials!!!

FDA approved
Inactive TED

Muscle spasm
Hyperglycemia (10%)

Hearing loss (38%**)

Exudative AMD

Choroidal Neovascular
Membranes

Well know benefit of Anti-VEGF

These are all biologics




Ranibizumab (Lucentis)

Bevacizumab (Avastin)

Brolucizumab (Beovu)

Injections given monthly until
CNVM resolved

Then, treat and extend

New developments

Longer lasting (Beovu, Vabysmo)

Implantable (port delivery system) "\%j




C\MERLO

Biosimilars
Cimerli (ranibizumab-eqrn)

Byooviz (ranibizumab-nuna)

Biosimilar to Lucentis
30-40% cheaper

Similar efficacy

Uveitis

Humira is now FDA approved for
treatment of noninfectious
uveitis

Most beneficial for patients with
multiple bouts
Reduce intensity

Reduce recurrence

Other conditions

Juvenile Idiopathic Arthritis
Myasthenia Gravis (still under research)
Diabetes
Rheumatoid Arthritis (Enbrel, Humira)
Lupus

Multiple Sclerosis




Other conditions

Cancer
Sickle Cell Anemia

Osteoporosis

GLP-1 Agonists

Trulicity
Victoza

Ozempic**

Future Research

How do Biosimilars compare to Biologics?
Less frequent dosing?
More conditions approved?

Oral dosage?




Summary

Biologics hold a lot of promise

Improved outcomes

Reduced side effects

But presently can be cost prohibitive

GrandlRounds

‘Anthony DeWilde,/OD/FAAQ

Improveldiagnosis

Determine referral

Patient education




58lyear=old
C/Olblur 0S|

“Things seem ‘off*

58lyear-old

No systemic complications

Anterior segment normal




Diagnosi: itreomaculaniraction (VMT)

Treatment::Monitor




4'monthsilater




\Vitrealladhesionitolretina
Traction
Distortion

Metamorphopsia

Obsernvation:
Qcriplasmini (Jetrea)

Pars Plana Vitrectomy.

64lyeanold

CC: Blurredivision'OS!- presentisince lastlyear




64 year-old

+DM, +HTN

Anterior segment normal

e —




ImpendingifamellacgMacularHole




74\yeanoldipatient:

CC: Blurnyivisioni\when'reading

74 year-old

+DM, +HTN

Cataract OU




LLamellarMacularHole!

Notifullithickness

‘Atypical' borders!

“Inverted Anvil”




Aclityitypicallylbetter
Difficultitoitreat
Vitrectomy;and Peel

May be more selective on'when to treat

BeforelOCH
Diagnosisiless certain

Less known about Tx/prognosis!

ENHANCED j—.
VISIBIL4TY

WITH COLORED GOLF BALLS

Y . s

B65NY/O;
Progressiveiblurring

Affecting golf; reading




7/2014

Normal Systemic Health

Bare Cataract OU

11/2014

ERM OS > OD

Bare Cataract OU

02/2015

ERM OU

Bare Cataract OU




08/201

20/200
Moderate ERM OD, Severe ERM OS

Bare Cataract OU

InSlyearnfrom
20/2010D;120/2510S!

To

20/50 0D, 20/200 OS




RefentolRetinallSpecialist]

Vitrectomy;and' ERM Peel OS'(20/200)

01/2016

Moderate ERM OD, ERM Peel OS

Mild Cataract OU







ERM Peel OU

Cataract Surgery OU

MaculagRlicken

Createsitractionofiretina

Can induce edema (typically cystic)




Eromivitrealldetachment
PRRorotherlaser
Cellular growth/traction

20% of patients over 75

BluE

Distortion:

Metamorphaosis!

Range of acuity (20/20'- 20/400)

How many progress?

ilypically’asymptomatic

Iffacuityireducedirefertoiretinal'specialist’

What acuity: should be treated??




Sreatmentincltides:
|EViipeel
ERM!peel

Vitrectomy:

**Cataract Surgery

75\year-old

DM, HTN, COPD

Anterior Segment Normal - PCIOL OU




Bilateralimacularihole

Patientielected tolnotihave treatment

COPRD

Maculaddkole;

Fullithicknessiretinallbreak

Acuity typically 20/100-20/200"*







MactlagHole;

lireatment
Vitrectomy;
Broad IEM peel

Fluid gas exchange

Maculaddkole;

Complications
Cataract
Face down position

Lack of closure




MactlagHole;

Moderniireatment:
3/daysimostly‘faceldown;

Then sleep on sidel

MaculagHole’

ModerniTreatment:
Ificoncurrent cataract'-treatffirst

Risk of CME disrupting outcome

67 year-old

Glaucoma

PCIOL OD x 1 month, NS OS




‘AnteriorSegment

Trace CelllOD:

Mild K'Edema (Fuch’s Dystrophy)

Lit-RPE




Irvine=GassICME

Start Pred FortelQID.

Diclofenac QID!

S sllater

20/20:0D'and\OS!

TEWRPE Thioknes:

Overlay: ILM - RPE Transparency: 50 %




\/einlocclusion
ERM:

RP

Diabetes|

Post-op.

Pseudophakicicystoidimaculagedemal

Upitol2:3%: in'phacol

More common in'intracapsular/extracapsular




RiSKIEactors)
Rosterioricapsulelrupture!
IO dislocation
Irisifixed |OL

ACIOL

Veryfew cellslinfAC:

Treatment

Topical NSAID/Steroid QID#




Expectirecovery/over 3+ months)

Generally follow:at'6:\weekiintervals

DiabeticiVactlagEdemalsir/inelGassiCME

iZ1iyeanold

Glaucomalfollowitup.

Mild blurat near




|ORI8/10loniEatanoprost:
NSIOU

Anterior Segment normal

Posteriodsegment:

Glaucomal

Normalvasculature:

One small drusen OU




INdultdVitelliforn



http://reviewofoptometry.com

SimilatolBests
Laterinilife
Smallerilesions

Lessicomplications

Eipofusciniaccumulation
Between RRE'and!Rhotoreceptors)

5-15% develop!CNVM

Typically mild and'asymptomatic

56 year-old

PCIOL OU

Vision fluctuat Dry Eye OU




Rosteriodsegment

Normal ONH

Normal vasculature!

Macula'abnormal




Incidentalkfinding

Patientlasymptomatic

Treated with CAl (Trusopt) = no benefit

VxS L




Geneticimalformationl(x:linked)=itypicallyimalel

Difficultitoldiagnosefunduscopically:

Amblyopia'masqguerader.

SNIER!

StellatelNonhereditaryildiopathicikoveomacular:
Retinoschisis

Similarto/Juvenile'Retinoschisis -'no'gender predilection

Am J Ophthalmol'2010;149:!




JuvenilelRetinoschisis)

Variable'layers affected

Variable'appearance!

57 year-old

Blur at near

Superior Quadranopsia S/P CVA

S/P RD repair OD

Dermatochalasis OU

Rosterionsegmentinormaliexcept

MaculalODihas
Rigmentichanges:
Serous elevation

Macula OS'Normal!




Overlay: ILM - RPE Transparency: 50 %




Diffexential

IdiopathiciENVM

Central Serous

Eltiorescein

CentraliSerous

Serouslelevationlofiretina

Males!(20-50lyearsiold)

Stress/Cortisol

Steroid'



http://researchgate.net

Selfslimiting=*3=4imonths’

Saser

PDT

302! canibecomelchronic;
Mineralocorticoid ReceptorAntagonists

Spironolactone, Eplerenonel

48lyear-old

On Testosterone

cent Steroid Injection




©)p) = NeWEmoE?




(OSHIDecember

OSEINocktreatment’

‘Alerted PCP to'side effects ofiTestosterone; 'Steroids

Self-resolved




58lyear-old

Blur at Near

Anterior Segment Unremarkable




Diagnosis?




Maculopathy;

alhermaliBurn
Psych Diagnosis:
Eclipse

Drugs

AdjtistmentiBiSorder

/AlcoholfAbuse!

InadequatelHousing

Depressive Disorder:

Tobacco Dependence




Maculopathy,

INojoctilartreatmentEinoniprogressivel

Mentallhealthireferral2



2016IRecommendations)

Continuesitesting recommendations'from 2011

Rlaguieni

Lowiriskidruglificorrectidosage

Ifiproperdosage; shouldinever'see*bullisieye
maculopathy*

Considedmodifyingjriskibyimodifyingldosagel

Onlylcomelint200imgitablets:

Patientimay/wantito'take fewerthanti4itablets/week




Studylofis00ipatientsistartedioniRlaguenil

50% werelontoolhigh'doseiforrocularsafety:

Ophthalmology 2017;124:604- 608

Rlaguieni

HeightitoltakeimedisafelylbasedionlIPEALSweight

Men - 5'5!

Women -5

Forevery 2% belowideal; subtract'itablet perweek




Safelweightiforr400img/day=ibasedionREAISweight!

1801Ibs’

For every 13/Ibs less'thanithis subtract 1 tablet/week

Recommendation

BaselinelExamination
Iflow risk; thenitestiafter5years

Ifthigh'risk; testiyearly:

Recommendations

HighiRisK
Kidneyibiseasel

LiverDisease;

CumulativelDose

Tamoxifen Use




60iYeapOldi\WhitelEemalel
Bluriatidistance
Photophobia

Dry eye

Rlaguenilixi20lyeats’
400/mg/day;
LEupus’

5ign

105 |bs - safe dosage is 200 mg

ILM-RPE Thickness (um)




=
o

ILM-RPE Thickness (um)




Rlaquenilitoxicity:
Should'have'been on lowerdose

Need to discontinue medicine

86iYear OldiWhiteiMale
Bluratidistance

QOcular History: Early’ AMD

Medicaliblistony:
BsoriaticlArthritis
HITN

CAD|

Hyperlipidemia




Vedications
Blaquenil
Eltocinonide;
Coreg

ASA 325:mg

574 tall

130/Ibs - would need10/tablets/week

RatientfatiVAIsincesli999

Everylexam: BRREIchangesiOS>0D.

Called’AMD

20/20- OD'and OS




Septemben20i10

Ringishapediatrophy/OS;

Fundus Photos/OCT

EundusiOS

SD-OCIEIOS




SD-=OCilF=

Discontinue Rlaquenil

See Rheumatologist' --'Ratient refusediinitially;




Patientfeventuallyidisconiinuedimeds|

/Asymptomatic

Good outcome?

7ZiYear Old\WhitelMale!
Evaluation'for RlaguenilMaculopathy:

Nolvision.complaints

OniRlacuenilifordayears

200/mgBID)

R. pus

Normal kidney, liver

Normal BMI




551 all

1551lbs'="should'belon 12 tablets/week

BGVA20/2010D/0S

AnteriorSegmentiUnremarkable:

Posterior Segment'= Mild ERM OD
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Fovea: OFF FL2/14
MD: -0.740B 10168

08-05-2015 S|TA-Standard

Fovea: OFF FL1/15
MD: -0.80dB




07-28-2014 S|TA-Standard

Fovea: OFF FLO/15
MD: -057dB
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Fovea: OFF FL 2/16
MD: -2.11d8 P<5% PSD: 2.10d8 P<2;

Normalimaeulal

Normal OCT:




Dolwelcontinueimedication?

Dowe discontinueimedication?

Blan|

Continueimedication

RTC 6 months - retest

64Y/O:\White!Male;

10lyears on Rlaguenilifor RA

+AMD)
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ILM-RPE Thickness (um)
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InformediRhetimatologist

iheyidiscontinuediRlaquenil

Was'this'the right'call?

Couldiwe have done better?

68 year-old

20/25 OD, 20/20 OS
+IDDM (A1c = 8), +HTN
No NVI

Cataract OU




12

858

488

TCNI-RPE Thickness (um)




Diagnosis!
NEDRIOU
No CSME OD

CSME OS

'Reti'nal ihickening 1'disé aréa E4 an)} parbwithin '1 di§c .
diameteroficenterofifoveal

Hardlexudatesiwithinil/3idiscidiameteroficenterof;
fovea with'adjacent thickening

Retinal thickening within 1/3 disc'diameter: of center: of
fovea




BiabeticlMactilagEdemal

TreatmentiCriteria’-"Anti-VEGE
Centralretinalithickening

<20/30

iireatment
Promptireferralitoretinalispecialist

Under treatment with IVI'Avastin

Prognosis?




How/manyiinjections'are necessary?

81l year-old

20/25 OD, 20/25 0S

Routine Exam

No Complaints

Mild Cataract OU




BRVOIOD!

20/25/acuity.

Refer?




Historicallyitreatediwithilase@@i3imonths!

NowtreatediwithfAnti-VEGEinjections;

Rrognosis?

Howimanylinjectionsineeded?

72 year-old

C/O Difficulty Reading

PCIOL OU, AMI

IDDM, HTN




ODER01(6;

OSER 016

AMDIOU

Serousielevation:

REEROEE

Intravitreal Anti-VEGE




ODEROIS

OSER 018

\Vision™®
20/40

20/25

Can we expect better?




MaculadDegeneration

Eotigpotentialifindings

Sensoryidetachment:
Pigmentiepithelium'detachment (RED)

Sub-Retinallhemorrhage

Sub-RPE hemorrhage

Maculagbegeneration

Historicallysireatediwith
Nothing

Laser

Visudyne




900 maintaintacuityiwithitreatment

Only:50% untreated maintain:

41%igainedi3ilinesioffacuityiwithitreaiment

Only 6% untreatedigained

33-42% achievei20/40lonbettertreated

Only.6% untreatedireach20/40




Avastini=L'Ucentisi=IEylea

Feweriinjectionsiwith'Eyleal

11 vs 16'at 2 years

ireatfandlExtend

Mreatievery'monthifor8imonths

Ifistable, extendiout

ilreatfandiExtend

9020 had/stabilitylati2iyears)

45% hadi20/40/acuity.

Ophthalmology 2015;122:121




iireatfandiExtend

Eeweriinjectionsi(i3iersuskiz)=lover2iyears
Eewen\Visits

l'ess $S

a y:dewilde@va.gov:
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