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Dry Eye Disease

• 42% of patients complain of symptoms that 
would indicate DED (60-80M people)

• 30-50 Million in the North America based on 
longitudinal studies

• 16 Million diagnosed with DED

• 1.7 Million being treated

4

DED prevalence is similar in both younger and older age groups
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Begin with the Lid 
in Mind

Frothy / Foamy Tears = MGD
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Significant Signs of Blepharitis

7
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Key Tests for OSD Diagnosis
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MG Expression
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Diagnostic methodology
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5 Triaging Questions 
from OD Summit

Optometry Dry Eye Summit, Denver 2014

Do your eyes ever feel irritated, dry or burn?

Are your eyes red?

Do you experience blurred vision especially fluctuating vision?

Do you use or have the urge to use artificial tears?

How much time to you spend on digital devices per day?
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Risk Factors for Dry Eye Disease

Systemic 
Medications

Topical 
Medications

Contact Lens 
Wear

Ocular Surgery

Systemic 
Disease

Age Gender

Environment Digital Devices

Smoking Certain Anterior 
Segment Diseases
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Questionnaires

DEQ-5
OSDI

SPEED



4/10/2023

12

- -



4/10/2023

13



4/10/2023

14

Identify the Sub-type 
of DED
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In Chronological Order

1. Symptoms (most significant and when)

2. Eyelid assessment with MG expression

3. Ocular surface staining with NAFL (#15 
yellow Wratten filter)

• Corneal stain

• Conjunctival stain

• TFBUT

• Tear meniscus height

34
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KB Light Test

KB Light Test
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Inferior Stain indicates Inadequate-lid seal (ILS)
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When are you Symptoms Worse?

1. In the morning

2. Overnight (and morning)

3. All day including the morning

Morning Symptoms = ILS

8

Treatments for ILS

1. Bland ointments or gels

2. Overnight hypoallergenic, oxygen permeable 
eyelid seals
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WHAT IS DEMODEX?

TREATMENTS INDICATIONS ARE SUBJECTED TO LOCAL LAWS 
RESTRICTIONS

=  DEMODYCOSIS is a cutaneous disease caused by a 
saprophyic mite -the most common ectoparasite on the 
human body

Acting on meibomian glands structures

DEMODEX at palpebral level can 
induce various clinical scenarios”

Induce follicular inflammation with edema

Alter eyelashes formation

Obstructing the meibomian glands

CONFIDENTIAL – ONLY FOR INTERNAL USE
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Treating Demodex

• High concentration tea tree oil

• Low concentration tea tree oil

• Manuka extract cleaners

• TP-03

– PDUFA Date October, 2023

• IPL/LLLT

• MBE-Microblepharoexfoliation

44

TREATMENT: LLLT

IT CONSISTS OF A PHASE 1 (WITH A SPECIFIC BLUE LIGHT MASK) 
AND A PHASE 2 (WITH THE STANDARD SUPPLIED RED LIGHT MASK)

Blue light stimulates porphyrins and creates 
an anti-bacterial action.

PHASE 1 – BLUE MASK

PHASE 2 – RED MASK

Red light stimulates ATP by increasing and 
improving cellular activity, it reduces 
inflammation and oedema 
and works on Meibomian glands. 

12
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SUGGESTED PROTOCOL

In the same session apply first the blue mask for 15 minutes 
followed by the red one for 15 minutes more.

Week 1, 96 hrs apart

2
Applications

Blue Mask
for 15’

2
Applications

Red Mask
for 15’

13
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SUGGESTED PROTOCOL

WITH MGD

DEMODEX is linked to dry eye disease, so can 
you perform IPL + LLLT treatment and, in 
addition, if this does not eradicate DEMODEX, 
the protocol indicated will be:

PHASE 1 - blue mask with antibacterial effect 
+

PHASE 2 - red mask for anti-inflammatory 
activity

CONFIDENTIAL – ONLY FOR INTERNAL USE14
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Staphylococcal Blepharitis

TREATMENTS INDICATIONS ARE SUBJECTED TO LOCAL LAWS 
RESTRICTIONS

• Itching and Burning of the palpebral 
margin

• Mattering 
• Hyperemia
• Conjunctival irritation with lacrimation 
• Photophobia & foreign body sensation

17
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TREATMENT

IT CONSISTS OF A PHASE 1 (WITH A SPECIFIC BLUE LIGHT MASK) 
AND A PHASE 2 (WITH THE STANDARD SUPPLIED RED LIGHT MASK)

Blue light stimulates porphyrins and creates 
an anti-bacterial action.

PHASE 1 – BLUE MASK

PHASE 2 – RED MASK

Red light stimulates ATP by increasing and 
improving cellular activity, it reduces 
inflammation and oedema 
and works on Meibomian glands. 
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SUGGESTED PROTOCOL

In the same session apply first the blue mask for 15 minutes 
followed by the red one for 15 minutes more.

Week 1, 96 hrs apart

2
Applications

Blue Mask
for 15’

2
Applications

Red Mask
for 15’

13
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SUGGESTED PROTOCOL
CHRONIC

Week 3Week 2Week 1

2
Applications

2
Applications

2
Applications

Red Mask
for 15’

21
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Bacterial Biofilm in Lash 
Follicles

Nuclei of bulb cells
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Blepharoexfoliation 
Video

54

HORDEOLUM 

29
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HORDEOLA

Caused by the obstruction of a ciliary follicle and of the 
zeiss or moll glands connected to the follicle

CONFIDENTIAL – ONLY FOR INTERNAL USE 30
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TREATMENT
IT CONSISTS OF AN APPLICATION WITH 
THE STANDARD SUPPLY RED LIGHT MASK

RED MASK

• Red light stimulates ATP by increasing and 
improving cellular activity, it reduces 
inflammation and edema 

• Works on Meibomian glands. 

32
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Endogenous Heat

Endogenous Heat
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SUGGESTED PROTOCOL

Week 1

2
Applications

Red Mask
for 15’

33
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CHALAZION 

23
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CHALAZION

• It is caused by the non-infective basis obstruction of a 
meibomian gland.

• The obstruction produces a build-up of irritating lipidic 
compounds in sorrounding lid tissues with consequent 
inflammation

BEFORE
AFTER 1 

TREATMENT

CONFIDENTIAL – ONLY FOR INTERNAL USE
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TREATMENT
IT CONSISTS OF AN APPLICATION WITH 
THE STANDARD SUPPLY RED LIGHT MASK

RED MASK

• Red light stimulates ATP by increasing and 
improving cellular activity

• Reduces inflammation and edema and 
works on meibomian glands. 

26
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SUGGESTED PROTOCOL

Week 1

2
Applications

Red Mask
for 15’

27
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SUGGESTED PROTOCOL

CHALAZION

• For its nature, it does not allow a high 
thermal impact and therefore IPL is not 
necessary.

• Only use the LLLT red mask as per 
protocol.

• The treatment of Hordeolum is similar to 
Chalazion treatment: 28
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CHALAZION: Triamcinolone Injection

• Depending on the size, firmness and duration 
of the chalazion, 0.2cc to 0.8cc of 
triamcinolone administered in a 
translesional approach is effective

28

TEAR FILMOBSTRUCTION BLEPHARITIS INFLAMMATION

• Blink exercises

• Moist heat compress 

• Lid debridement

• Thermal expression

• LLLT/IPL

• Lid seals

• Blepharoexfoliation

• Hypochlorous acid

• Manuka vs. Tea Tree

• Surfactant cleansers

• LLLT/IPL

• Lifitegrast 

• Cyclosporine

• Corticosteroids

• Omega fatty acids

• PO Doxycycline

• PO Azithromycin

• Topical macrolides

• IPL

• Artificial tears

• Environment changes

• Increase hydration

• Neurostimulation

• Brimonidine 0.25%

Copyright 2017, Paul M. Karpecki, OD www.ophthalmicresources.com
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TEAR FILMOBSTRUCTION BIOFILM INFLAMMATION

• Blink exercises

• Moist heat compress 

• Lid debridement

• Thermal expression

• LLLT/IPL

• Lid seals

• Blepharoexfoliation

• Hypochlorous acid

• Manuka vs. Tea Tree

• Surfactant cleansers

• LLLT/IPL

• Lifitegrast 

• Cyclosporine

• Corticosteroids

• Omega fatty acids

• PO Doxycycline

• PO Azithromycin

• Topical macrolides

• IPL

• Artificial tears

• Environment changes

• Increase hydration

• Neurostimulation

• Brimonidine 0.25%

Copyright 2017, Paul M. Karpecki, OD www.ophthalmicresources.com

Lid Debridement Video
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TEAR FILMOBSTRUCTION BIOFILM INFLAMMATION

• Blink exercises

• Moist heat compress 

• Lid debridement

• Thermal expression

• LLLT/IPL

• Lid seals

• Blepharoexfoliation

• Hypochlorous acid

• Manuka vs. Tea Tree

• Surfactant cleansers

• LLLT/IPL

• Lifitegrast 

• Cyclosporine

• Corticosteroids

• Omega fatty acids

• PO Doxycycline

• PO Azithromycin

• Topical macrolides

• IPL

• Artificial tears

• Environment changes

• Increase hydration

• Neurostimulation

• Brimonidine 0.25%

Copyright 2017, Paul M. Karpecki, OD www.ophthalmicresources.com



4/10/2023

37

TEAR FILMOBSTRUCTION BIOFILM INFLAMMATION

• Blink exercises

• Moist heat compress 

• Lid debridement

• Thermal expression

• LLLT/IPL

• Lid seals

• Blepharoexfoliation

• Hypochlorous acid

• Manuka vs. Tea Tree

• Surfactant cleansers

• LLLT/IPL

• Lifitegrast 

• Cyclosporine

• Corticosteroids

• Omega fatty acids

• PO Doxycycline

• PO Azithromycin

• Topical macrolides

• IPL

• Artificial tears

• Environment changes

• Increase hydration

• Neurostimulation

• Brimonidine 0.25%

Copyright 2017, Paul M. Karpecki, OD www.ophthalmicresources.com

WHEN IS THE COMBINATION OF IPL + LLLT IS 
MOST EFFECTIVE?

IPL TREATMENT                            LLLT
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Intense Pulse Light (IPL) Therapy

• Telangiectatic vessels and skin erythema 
release inflammatory mediators

• IPL targets the abnormal erythematous blood 
vessels

• Affects mitochondrial activity
• Temperature effect on meibum?
• Photomodulation affecting cytochrome C or 

activating fibroblasts and collagen synthesis

What Does IPL Do?                 What Does LLLT Do?

• The interaction of IPL with tissue 
includes thermal, making blood flow 
better and improving the secretion of 
anti-inflammatory cytokines

• IPL is also believe to stimulate 
neurotransmitters which may initiate  
Meibomian gland production which 
increases the natural lipid flow

• It is a strong metabolic enhancer 
that stimulates the production of 
ATP to increase cellular action 
and emphasize cells activities.

• The endogenous heat, directly 
stimulates the normalization of 
glands and supporting the 
thermal effects
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Low Level Light Therapy - Photobiostimulation

Red light is absorbed in the cellular mitochondria and stimulates ATP 
production leading to an increased cellular action and enhanced cell vitality. 

The 633 nm emitted light is potentially absorbed by fibroblasts, with a 
subsequent increase in the speed and efficiency of neo-collagen synthesis. 
Turnover of aged collagen and elastin fibers results from light stimulation of 
metalloproteinases (MMP’s).

IPL/LLLT 

MGD/EDED1.
2. DEMODEX

3. Ocular Rosacea

4. CHALAZION

5. HORDEOLUM
CONFIDENTIAL – ONLY FOR INTERNAL USE
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HOW DO YOU DECIDE 
WHO GETS IPL?

CONTRAINDICATIONS?

Skin Color Types Treatable only 
with Epi-C IPL

I P L

L L L T
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Ocular Rosacea or Non-expressible MGD

STEP 1: IPL Treatment followed by LLLT

• The first step of the treatment 
consists of 5-7 painless light shots 
(OPE / IPL) around the eye and on 
the inferior eyelid. This makes 
blood to flow better, dissipates 
blood vessels and improves the 
secretion of anti-inflammatory 
cytokines.
– No gel required
– Totally automated

• LLLT directly treats the 
Meibomian glands, triggering an 
endogenous heating of both 
eyelids. This patented 
photobiomodulation technology 
triggers cell ATP production and 
endogenous heat to the eyelids. 
Thanks to the light emission of 
LED matrix, the tear lipid layer is 
increased and stabilized. 
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Ocular Rosacea or Non-expressible MGD

STEP 2: LLLT

• 15 MIN X 1
• Consider Expression after 

treatment 3 of 4

Unique Features

1. IPL Technology Automatically Identifies Safe Treatment Level 
Based On Patient’s Condition & Skin Type

2. No Gel Required
3. LLLT Therapy

– Complements IPL Treatment
– Direct Treatment of Lids

4. Safe Treatment Of Almost all patient skin types
5. Treat More Conditions (Chalazia, Rosacea, Blepharitis,…)
6. Low Cost/Patient
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Expressible MGD

Aqueous Deficient Dry 
Eye Disease Management

86
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TEAR VOLUMEINFLAMMATION

• Lifitegrast 

• Cyclosporine

• Corticosteroids (Loteprednol)

• Omega fatty acids

• PO Doxycycline

• Amniotic membrane

• Cytokine extract

• Acthar

• Artificial tears

• Environment changes

• Increase hydration

• Punctal occlusion

• Neurostimulation

• Cevimeline PO (Evoxac)

• Autologous serum q2h

• Scleral lenses

Copyright 2017, Paul M. Karpecki, OD www.ophthalmicresources.com

Monitor for MGD
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Monitor for MGD
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Monitor for MGD
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180 Day Extended Duration
Punctal Plugs

91

Punctal Occlusion Video
180 Day Plugs
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TEAR VOLUMEINFLAMMATION
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Copyright 2017, Paul M. Karpecki, OD www.ophthalmicresources.com

Monitor for MGD

94
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Drug free, home use, fast onset of action with 
sustained effect

Externally applied

Handheld, battery powered device with no 
disposable component

Doctor prescribed, 15s Training

A NOVEL NEUROSTIMULATION APPROACH WITH SONIC ENERGY

** Investigational Device, Not FDA Cleared

.

96

TAKEAWAYS FROM TRIALS

• Array of positive endpoints reflects broad mechanism of 
action of neuromodulation

• Effective for aqueous tear deficiency and meibomian gland 
disease

• Acute, sub acute, and chronic benefits to the ocular surface

• Outstanding safety profile

• High value product for dry eye
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ACTIVATES CENTRAL REFLEX WHICH RESULTS IN ACTIVATION OF LACRIMAL
FUNCTIONAL UNIT

External 
Nasal 
Nerve

©2021 Oyster Point Pharma Inc. All rights reserved.
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TEAR VOLUMEINFLAMMATION

• Lifitegrast 

• Cyclosporine

• Corticosteroids 

(Loteprednol)

• Omega fatty acids

• PO Doxycycline

• Amniotic membrane

• Cytokine extract

• Artificial tears

• Environment changes

• Increase hydration

• Punctal occlusion

• Neurostimulation

• Cevimeline PO (Evoxac)

• Autologous serum q2h

• Scleral lenses

Copyright 2017, Paul M. Karpecki, OD www.ophthalmicresources.com

Monitor for MGD

• Innermost layer of the fetal 
membrane & placenta 

• Contains anti-inflammatory 
cytokinesis and growth factors

• Harvested in a sterile environment 
from placental tissue obtained during 
elective cesarean sections from 
healthy mothers

• Donors are screened for transmissible 
disease

What is Amnion?
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Benefits of Amnion
• Promotes Epithelialization
• Suppresses inflammation
• Inhibits scarring
• Inhibits angiogenesis
• Anti-microbial agent

• Disadvantages:  Short term benefit

109Dua HS, Gomes JA, King AJ, Maharajan VS. The amniotic membrane in ophthalmology. Surv Ophthalmol. 2004; 49(1): 51-77. 
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Amniotic Membrane Types

• Cryopreserved

Pros
- FDA Approved
- Proprietary Freezing Process
- Ease of use (fitting a contact lens)

Cons
- Requires refrigeration and space in office
- Has to be thawed before use
- Ring placement can be uncomfortable
- Shorter shelf-life
- Price

• Dehydrated

• Pros
• Patient comfort
• Variety of sizes
• Reduced cost
• Ease of use

• Requires BCL for retention or Lid Seal
• BCL can cause hypoxia
• Amniotic Membrane

• Sizes:  8mm, 10mm, 12mm &14mm
• Stored at room temperature
• Shelf life of 5 years
• Product can be placed either side 

down on ocular surface

Amniotic Membrane Types
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TEAR VOLUMEINFLAMMATION

• Lifitegrast 

• Cyclosporine

• Corticosteroids 

(Loteprednol)

• Omega fatty acids

• PO Doxycycline

• Amniotic membrane

• Cytokine extract

• Artificial tears

• Environment changes

• Increase hydration

• Punctal occlusion

• Neurostimulation

• Cevimeline PO (Evoxac)

• Autologous serum q2h

• Scleral lenses

Copyright 2017, Paul M. Karpecki, OD www.ophthalmicresources.com

Monitor for MGD

• Cellular 
proliferation

• Migration
• Differentiation
• Apoptosis
• Intercellular 

communication

Action of Growth Factors 
in Serum
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Autologous Serum Tear Substitutes

Albumin (mg/l)

EGF (ng/ml)

Hepatocyte GF, NGF, IGF-1, Substance P, Complement, 
Fibroblast GF, cGRP, other Ig, etc.

Osmolality

TGF-b (ng/ml)

P h

SERUMTEARS

Lysozyme (mg/ml)

SlgA (ug/ml)

Fibronectin (ug/ml)

Vitamin A (mg/ml)

7.4 7.4

298

54

1.5

2-10

0.02

1.4

1190

21

296

35-55

0.7

6-33

46

6

2

205

First described 1984 by Fox et al (for KCS), more after success in eyes with persistent epithelial defects (Tsubota et al 1999)

National Outfit for ASED

• Present in almost every major city in the US

• Blood draw at patients home or work

• Processing

• Regular replacement

• Doctors must specify concentration

– 20% for most patients

– 40% for GVHD etc.
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KOL Serum Tears Survey
Overview

Six Respondents • Victoria Chin, OD,  Mann Eye Institute
• Paul Karpecki, OD,  Kentucky Eye Institute
• Marjan Farid, MD, University of California, Irvine
• Pedram Hamrah, MD,  New England Eye Center --Tufts
• Shachar Tauber, MD,  Mercy Clinic Eye Specialists
• Winston Chamberlain, MD,  Casey Eye Institute

Key Questions
• How do you decide on starting therapy with serum tears in a dry eye patient 

with unspecified symptoms or significant MGD?
• What is your preferred starting formulation of serum tears? 
• Are there particular types of patients you have found respond well to serum 

tears?
• What percentage of moderate and severe patients do you prescribe serum? 

KOL  Serum Tears Survey Results 
Prior Treatment History

• Non-insured 

or high 

deductible

• Rheumatologi

c Disease

• Desires 

homeopathic

• Exhausted all 

options 

01 02 03 04 05 06

Yes, I skip 

straight to 

serum when 

there is 

significant 

surface 

puncate 

keratitis.

Skip straight 

to serum tears 

for 

Neuropathic 

patients, 

particularly 

post-surgical 

patients 

No
Most common 

reason to do 

serum when 

failed OTC or 

insurance 

covered dry eye 

treatments, 

including above 

mentioned 

therapies minus 

AMT which I 

rarely use for dry 

eye.

In SS KCS, GVHD 

etc., I move 

directly to 

ordering ASEDs.  

Otherwise I 

typically begin 

with topical 

steroids and if 

there is no 

significant 

improvement after 

1 month, go to 

biologics.  

Take Aways
Use serum tears in uncontrolled patients despite OTC, plugs, or Rx. 

Some said skip straight to serum for neuropathic patients, significant punctate keratitis
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KOL  Serum Tears Survey Results 
What is the preferred starting formulation?

40 %
4 Times/Day

01 02 03 04 05 06

Take Aways

75%
8 Times/Day

20%
8 Times/Day

40%
6 Times/Day

50%
6 Times/Day

20%
6 Times/Day

Survey Answers Varied

Rx Data Average Shows:

>60% Providers in 2020 

Began with 20% 4-8 Drops/Day

KOL Serum Tears Survey 
What percent of moderate and severe DED patients 

do you put on serum tears?

10% Moderate

50-60% 

Severe

01 02 03 04 05 06

Take Aways

50% Moderate

90% Severe

20-30% 

Moderate

70—80%  

Severe

20%  

Moderate

100% Severe

Those that aren’t 

bothered by cost 

or 

inconvenience of 

draws may start 

with moderate 

symptoms

70-80% Severe 

Would be 100% if 

cost wasn’t a 

factor

10-15% Moderate

90%+ Severe

Average: 15-30%  in Moderates and 60-100%  in Severe
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KOL  Serum Tears Survey Results 
Who responds the best to serum tears?

• Inflammatory 

etiology 

(rheumatolog

ic, IBS, Gout, 

Rosacea, 

severe 

allergies).

01 02 03 04 05 06

• Most 

patients 

with DED 

respond 

well

• Patients with 

surface 

disease do 

well as long 

as not severe 

stage I NK.

• Neuropathic 

patients that 

do respond to 

anesthetic 

drops

• Auto 

immune,

• Herpetic,

• Neurotrophic 

Pts.

• GVHD 

• Sjogrens

More severe disease, including GVHD and Sjogren’s

YES for neuropathic pain patients, maybe for neurotrophic keratitis

• GVHD 

• Sjogrens

• NK

TEAR VOLUMEINFLAMMATION

• Lifitegrast 

• Cyclosporine

• Corticosteroids 

(Loteprednol)

• Omega fatty acids

• PO Doxycycline

• PO Azithromycin

• Amniotic membrane

• Artificial tears

• Environment changes

• Increase hydration

• Punctal occlusion

• Neurostimulation

• Cevimeline PO (Evoxac)

• Autologous serum q2h

• Scleral lenses

Copyright 2017, Paul M. Karpecki, OD www.ophthalmicresources.com

Monitor for MGD



4/10/2023

64

SCLERAL LENSES

Mucin Deficient DED

• Stage 1: Conjunctival staining
• Stage 2: Mucin strands
• Stage 3: Filamentary keratitis
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131
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MUCIN QUALITY
INFLAMMATION/MUC 

EXPRESSION

• Topical corticosteroids 

(fluoromethalone) 

• Cyclosporine

• Lifitegrast

• Autologous Serum 

• Cytokine extract drops

• Artificial Tears (HA based)

• Vitamin A ung

• Punctal occlusion

• Brimonidine 0.025%

• Acetylcysteine 10%

Copyright 2017, Paul M. Karpecki, OD www.OphthalmicResources.com
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MUCIN QUALITY
INFLAMMATION/MUC 

EXPRESSION

• Topical corticosteroids 

(fluoromethalone) 

• Cyclosporine

• Lifitegrast

• Autologous Serum 

• Cytokine extract drops

• Artificial Tears (HA based)

• Vitamin A ung

• Punctal occlusion
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137

138
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Thank You

karpecki@karpecki.com


