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• Reviewing Rationale &	Technical modalities and	
early	experience (9	months)	with Jett Plasma	Lift,	
for the treatment of Dry	Eye Disease (DED)	
secondary to	Meibomian Gland Disfunction (MGD)	
– Blepharitis.
• Clinical Trial	Definition
• Interactive Feed back

Objectives
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• Practicing Ophthalmologist
• Head of Dept.	of Ophthalmology in	Hospital Virgen
del Rocío (Seville,	Spain)
• Expert	reporter EMEA
• Designing and	leading Clinical Trials
• Patent	right holder and	Co	owner of ArcSterile
• No	interest conflict

Carlos	Ruiz Lapuente,	MD
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• General	overview of DED	and	DGM-Blepharitis
• Physical procedures
• Jett Plasma	Description
• Techniques with Jett Plasma
• Benefits
• Protocol proposal
• Clinical study	proposal

Agenda
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“Dry eye is a	multifactorial	disease of	the ocular	surface
characterized by a	loss of	homeostasis	of	the tear film,	
and	accompanied by ocular	symptoms,	in	which tear
film	instability and	hyperosmolarity,	ocular	surface
inflammation and	damage,	and	neurosensory
abnormalities play etiological roles.”

Dry	Eye Disease
Definition ( TFOS Dry Eye Workshop II - 2017)
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Dry	Eye Disease
Epidemiology

• Prevalence	11%	in	people older than 40	years
• 3	times more	frequent in	women
• It increases with age,	reaching 75%	in	people
older than 60.
• Big	issue in	economic cost (direct	&	indirect)
• 70.3%	of DED	is due to	Meibomian Gland
Disfunction (MGD)	1.
• Evaporative type	of DED	is coming fromMGD.

1	 The prevalence	of meibomiangland disfunction,	tear film	and	ocular surface parameters in	an Austriandry	eye clinic population.	 	Dieter	Franz	Rabensteiner et	Al.	,	Sept.	2018.
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Dry	Eye Disease
Epidemiology

• General	Ophthalmology:	DED	+	Blepharitis is
EVERYWHERE
• Impact on	Surgical Risk	+	Surgical Outcome
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Dry	Eye Disease
MeibomianGland Disfunction (MGD) - Blepharitis

Obstructive	low	flow	meibomian	gland	dysfunction	
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Dry	Eye Disease
MeibomianGland Disfunction (MGD) - Blepharitis

WhenMGD	is not treated:

• Production reduction
• Gland atrophy
• Loss of	function
• Drop out
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Dry	Eye Disease
MeibomianGland Disfunction (MGD) - Blepharitis

Healthy eyelid Eyelid with blepharitis
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Dry	Eye Disease
Traditional treatments

• Eye Lubricants

• Eyelid hygiene

• Hot	compresses

• Anti	inflammatory &	antibiotic (topic or oral)

• Physical Treatments

• Forced expression of glands (mechanical or assisted)

• Lipiflow

• Intense	Pulsed Light

• Intraductal probing

• Margin debridement – biofilm removal (Blephex)

Combination of following methods
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Dry	Eye Disease
New treatment approach with JETT PLASMA LIFT MEDICAL

• Patented technologyofDirect Current generates stable, very precise and targeted plasma stream.

• Release of meibomian gland margins

• Softening of gland content, loosening and liquefaction of sebum and removal from the glands
thanks to the generated heat

• Anti-inflammatory effect – partial thrombosis of the abnormal capillary vessels around the
Meibomian glandsmayplay a role in reducing the local release of inflammatorymediators

• Elimination of the bacterial flora in the glands and their surroundings

• Increase of elasticity of the ligament fibers round the glands and their outlets (due to DC current)
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Dry	Eye Disease
Jett Plasma Lift Medical



May	2020DED	with JPLM 14

Dry	Eye Disease
What is Plasma?
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Dry	Eye Disease
What is Plasma?
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Dry	Eye Disease
Patented plasma equipmentwith Direct Current

Other systems

Alternative Current (AC) Direct Current (DC)

Spark shower (Ø4	mm)

Lower voltage (2.000V)
Distance to skin < 1mm
Scanning or contact method not possible

Concentrated spark (Ø0,1	mm)

Higher voltage (5.000V)
Distance to skin< 4mm 
Better precision
Allows use of different tips
Allows celular membrane depolarisation

Efecto sobre las células 
Cada célula tiene un potencial de membrana 
(diferencia potencial eléctrica entre ambos 
lados de la membrana). En el interior de la 
membrana celular la carga es negativa y en el 
exterior es positiva. El envejecimiento de la piel 
descompensa la distribución de la carga eléc-
trica en la membrana celular, cambiando su 
voltaje. Al hacer pasar la corriente  continua 
(DC) a través de las células, cambia su poten-
cial de membrana, y lo vuelve a compensar, 
incrementa el voltaje de la membrana y ésta se 
tensa. Si el proceso se da en la mayoría de 
células de una zona, el retensado de la piel se 
observa a simple vista. Por el contrario, los 
equipos que funcionan con corriente alterna 
(AC) no pueden despolarizar la membrana, 
porque la corriente alterna no atraviesa la 
membrana celular.

Utilizando las intensidades más altas,  Jett 
Plasma Lift puede destruir de forma controla-
da las células de la epidermis, debido a que a 
dichas intensidades el arco eléctrico produci-
do por la ionización de los gases es capaz de 
sublimar las células con las que entra en 
contacto, pero sin afectar a los tejidos circun-
dantes. El canal eléctrico producido por la 
corriente continua es muy preciso (ø 1mm), 
por lo que el tratamiento y la destrucción de 
células es muy preciso. 

ANTES DESPUÉS

La tecnología 
plasma 
Plasma es el cuarto estado de la materia, 
en el que los electrones se separan de los 
átomos para formar gas ionizado. El flujo 
de plasma estimula la formación de nuevo 
colágeno y fibras de elastina, mejora la 
piel dañada por el sol, reduce las arrugas 
y alisa la superficie de la piel. 
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Dry	Eye Disease
Treatmens with Jett Plasma Lift

1	Non	contact technique
• Golden tip
• Plasma	discharge
• For severe	MGD

2	Contact technique:
• Silver	tip
• CelularMembraneDepolarisation
• For mild &	moderateMGD
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Dry	Eye Disease
Non contact technique

Protocol to	follow
• Disinfect the area	to	be treated
• Apply local anaesthesia
• Cover patient‘s eyeball
• Use	golden ophtalmologicapplicator
• Set	intensity	6-7	in	device
• Scan closely above and	under the line	of
meibomian glands orifices,	around 3	times
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Dry	Eye Disease
Technique for severe MGD

Video	1
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Dry	Eye Disease
Technique for severe MGD

Video	2
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Dry	Eye Disease
Recommended anaesthetic points
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Dry	Eye Disease
Technique for moderate MGD

Protocol to	follow
• Disinfect the area	to	be treated
• Apply local anaesthesia in	drops	
• Apply ocular protective gel
• Use	silver 3mm	applicator
• Set	intensity	5-6-7	in	device (depending on	
patient‘s sensitivity)
• Scan above and	under the line	of
meibomian glands orifices,	around 2	
minutes.
• 4	sessions (once a	week)

Oxibuprocaine +	Tetracaine
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Dry	Eye Disease
Technique for moderate MGD

Video	3
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Dry	Eye Disease
Technique for moderate MGD

Video	4
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Dry	Eye Disease
Benefits and cons of each technique

1	Non	contact technique
• Pros:

• Useful for severe	DGM
• Plasma	discharge destroy
biofilm

• Long	term	solution with one
treatement

2	Contact technique:
• Pros:

• Can be used for prevention
• Not	painful
• Fast	&	efficient method

• Cons:
• Painful treatment
• Local anaesthesia injection
needed

• Cons:
• Needs more	sessions
• Yearly treatment
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Dry	Eye Disease
Clinical study – Protocol Proposal

Main objective:
• Demonstrate the efficacy of treatment of JPLM	in	the DED	secondary to	MGD,	
after 1	month treatment period	(	4	treatments,	one weekly)

Inclusion criteria
• Age:	18-80	years
• OSDI	Dry	Eye classification:	 scoremore	than 13	(mild-moderate dryness)

Exclusion criteria:
• Eyelid disfunction
• Severe	dry	eye disease
• Patients with severe	MGD	
• Patients treated with IPL
• Jett Plasma	contraindications (pregnant,	epilepsy,	oncological desease)
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Dry	Eye Disease
Clinical study – Protocol Proposal

Procedure:
• Contact – Silver	tip
• Combined treatment:	

• Eyelidmargin is essential (inflammation+	biofilm)
• Complement of the meibomian glands :	tarsal approach

• Non	contact procedure:
• Severely affected cases
• Non	responsive /	rescue
• Limited	to	eyelidmargin
• Globe	protection
• Semi- invasive anaesthesia
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Dry	Eye Disease
Clinical study – Protocol Proposal

Primary outcomemeasure:
• Ocular Irritation symptoms:	OSDI	test	(Ocular Surface Disease
Index)

Secondary outcomemeasure:
• Tear break out time (TBUT)
• Tear lab osmolarity	(if available),	meibography
• Clinical evaluation:	redness,	eyelid appearance
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Dry	Eye Disease
OSDI test

Ocular Surface Disease Index© (OSDI©)2

Ask your patient the following 12 questions, and circle the number in the box that best represents
each answer. Then, fill in boxes A, B, C, D, and E according to the instructions beside each.

HAVE YOU EXPERIENCED ANY OF THE FOLLOWING DURING THE LAST WEEK:
All of

the time
Most of
the time

Half of
the time

Some of
the time

None of
the time

1. Eyes that are sensitive to light? 4 3 2 1 0

2. Eyes that feel gritty? 4 3 2 1 0

3. Painful or sore eyes? 4 3 2 1 0

4. Blurred vision? 4 3 2 1 0

5. Poor vision? 4 3 2 1 0

Subtotal score for answers 1 to 5

HAVE PROBLEMS WITH YOUR EYES LIMITED YOU
IN PERFORMING ANY OF THE FOLLOWING DURING THE LAST WEEK:

All of
the time

Most of
the time

Half of
the time

Some of
the time

None of
the time

6. Reading? 4 3 2 1 0 N/A

7. Driving at night? 4 3 2 1 0 N/A

8. Working with a computer  4 3 2 1 0 N/Aor bank machine (ATM)?

9. Watching TV? 4 3 2 1 0 N/A

Subtotal score for answers 6 to 9

HAVE YOUR EYES FELT UNCOMFORTABLE
IN ANY OF THE FOLLOWING SITUATIONS DURING THE LAST WEEK:

All of
the time

Most of
the time

Half of
the time

Some of
the time

None of
the time

10. Windy conditions? 4 3 2 1 0 N/A

11. Places or areas with 4 3 2 1 0 N/Alow humidity (very dry)?

12.Areas that are air conditioned? 4 3 2 1 0 N/A

Subtotal score for answers 10 to 12

Please turn over the questionnaire to calculate the patient’s final OSDI© score.

(A)

(B)

(C)

(D)

(E)

ADD SUBTOTALS A, B, AND C TO OBTAIN D
(D= SUM OF SCORES FOR ALL QUESTIONS ANSWERED)

TOTAL NUMBER OF QUESTIONS ANSWERED
(DO NOT INCLUDEQUESTIONS ANSWERED N/ A)

Evaluating the OSDI© Score1

The OSDI© is assessed on a scale of 0 to 100, with higher scores representing greater disability.
The index demonstrates sensitivity and specificity in distinguishing between normal subjects and
patients with dry eye disease. The OSDI© is a valid and reliable instrument for measuring dry eye 
disease severity (normal, mild to moderate, and severe) and effect on vision-related function.

Assessing Your Patient’s Dry Eye Disease1,2

Use your answers D and E from Side 1 to compare the sum of scores for all questions
answered (D) and the number of questions answered (E) with the chart below.*
Find where your patient’s score would fall. Match the corresponding shade of red to the 
key below to determine whether your patient’s score indicates normal, mild, moderate, 
or severe dry eye disease.

Patient’s Name: Date:

How long has the patient experienced dry eye?

Eye Care Professional’s Comments:

Tear and place in patient’s chart for follow-up care on next visit.

Nu
m

be
r o

f Q
ue

st
io

ns
 A

ns
we

re
d

(E
 fr

om
 S

id
e 

1)

Sum of Scores for All Questions Answered
(D from Side 1)

12
11
10
9
8
7
6
5
4
3
2
1

5 484540353025201510

10.4
11.4
12.5
13.9
15.6
1 7.9
20.8
25.0
31.3
41.7
62.5

20.8
22.7
25.0
27.8
31.3
35.7
41.7
50.0
62.5
83.3

31.3
34.1
37.5
41.7
46.9
53.6
62.5
75.0
93.8

41.7
45.5
50.0
55.6
62.5
71.4
83.3

100.0

52.1
56.8
62.5
69.4
78.1
89.3

100.0

62.5
68.2
75.0
83.3
93.8

100.0

72.9
79.5
87.5
97.2

100.0

83.3
90.9

100.0

93.8
100.0

100.0

Normal Mild Moderate Severe

10.4
11.4
12.5
13.9
15.6
1 7.9
20.8
25.0
31.3
41.7
62.5

20.8
22.7
25.0
27.8
31.3
35.7
41.7
50.0
62.5
83.3

31.3
34.1
37.5
41.7
46.9
53.6
62.5
75.0
93.8

41.7
45.5
50.0
55.6
62.5
71.4
83.3

100.0

52.1
56.8
62.5
69.4
78.1
89.3

100.0

62.5
68.2
75.0
83.3
93.8

100.0

72.9
79.5
87.5
97.2

100.0

83.3
90.9

100.0

93.8
100.0

100.0

*Values to determine dry eye disease severity
calculated using the OSDI© formula:
OSDI© = (sum of scores) x 25

(# of questions answered)

Treat Dry Eye Disease
By Restoring Natural Tear Production

OSDI	TEST	
RESULTS

0-12 NORMAL

13-22 MILD

23-32 MODERATE

33-100 SEVERE
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Dry	Eye Disease
Clinical study – Protocol Proposal

Evaluation:
• Day 0	
• Day 7
• Day 14
• Day 21
• Day 28	(evaluationonly)
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Dry	Eye Disease
Clinical study – Protocol Proposal

Preliminary conclusions after pilot	study:
• The treatment offers a	good result in	improvingDED	secondary
to	MGD
• Treatment has	a	low cost/effectiveness rate
• Safe treatment
• Low time consuming technique
• Long	lasting effects (needs long	term	evaluation)
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Dry	Eye Disease
Designing Clinical Trial

• Awareness of problem
• Proposal of Solution-Rationale
• Magnitude	– Orphan Status	disease vs high prevalence



May	2020DED	with JPLM 33

Dry	Eye Disease
Conductinga Clinical Trial

• Magnitude	– Prevalence:	Study	Population
• Early	Experience – Pilot	Data	– Preliminary Experience
• Expectations of improvement%
• Pilot	Studies vs Substancial Evidence	Studies
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Dry	Eye Disease
Conductinga Clinical Trial

• Deciding about primers - variables
• Continous– Semi – Discrete (Numbers/	Grades-ranks/	Binary	(0-1)	
(Y/N)	
• Type	of data:	Independent	vs Paired data
• Day 0-28	same individual before and	after



May	2020DED	with JPLM 35

Dry	Eye Disease
Designing a Clinical Trial

• Interventional Study
• Randomisation
• ControlGroup	– Non	controlled studies hardly pivotal
• Sham procedure .	In	this case	mechanical is therapeutical so	
improvementswill be smaller,	and	N	will be increased
• Masking Open	Label	vs Placebo	Controlled
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Dry	Eye Disease
Sample Size Calculation

• Depends on	the variable
• Primary Endpoint:	OSDI	score (1)
• Secondary Endpoints:	(TBUT?)	+	Safety
• Lehman formula
• Estimation of Drop	Outs %
• Inferential statistics vs Descriptive statistics
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Dry	Eye Disease
Study Design PROPOSAL

• Multicentric
• Randomized
• Placebo	controlled (Sham +	Mechanical to	be minimised)
• Single	blind	(independent	observer for OSDI	and	TBUT	+	treating
doctor
• Rank	test,	Semi continuousvariable
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Dry	Eye Disease
Study Design PROPOSAL

• Paired Data	Analysis
• Statistical Risks Alpha (and	beta)	standard	<	0.05
• Drop	Outs and	LTFU	15%
• In	this latter case:	Non	contact rescue treatment proposed if
desired
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Dry	Eye Disease
HYPOTHESIS

1. Theoretical:		
Jett Plasma	treatment improves DED	secondary to	blepharitis

2. Operational:
OSDI	and	TBUT	improve after treatment

3. Statistical:	
H1	alternativeHypothesis:	significantly improved (two tail analysis)
H0	No	differences
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Dry	Eye Disease
TODAY‘S WORKSHOP ESSENTIALS

1. Week for frozen study	design
2. IOR	Study	– Liability vs Company sponsored
3. Definingcontacting CRO
4. Independent	Steering Comitee
5. Standard	Probe?

Remember:	
EMEA:	

2	Pivotal studies
2-4	Supportiveevidence
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Dry	Eye Disease
OPEN FOR DISCUSSION

THANK	YOU!



Carlos	Ruiz Lapuente,	MD.
crl@carlosruizlapuente.com

Barcelona,	Spain


