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Summary
Introduction.  —  Eyelid  hygiene,  including  massage  and  warm  compresses,  is  an  important  part
of the  treatment  and  prevention  of  Meibomian  gland  dysfunction  (MGD).  Although  effective,
it requires  active  participation  of  the  patient  and  lacks  standardisation.  Blephasteam® is  a
medical  device  designed  to  warm  and  humidify  the  eyelid  with  heating  glasses,  in  order  to
liquify meibum,  thus  relieving  symptoms  and  preventing  relapse.
Materials  and  methods.  —  The  ESPOIR  study  (Evaluation  of  the  Satisfaction  of  Patients  with
Management  of  Ocular  Surface  Diseases)  presented  herein  was  designed  to  evaluate  the  safety
and efficacy  of  this  medical  device  in  patients  with  MGD.  A  total  of  28  French  centers  partic-
ipated in  the  study.  One  hundred  and  two  patients  presenting  with  symptomatic  dysfunction
or Meibomian-related  dry  eye  underwent  two  sessions  per  day  with  the  eyelid  warming  device
and recorded  diary  entries  on  a  number  of  parameters  every  2  days  for  the  first  week  and  then
weekly for  the  remaining  2  weeks.  Patients  were  assessed  on  days  0  and  21.
Results.  —  Symptomatology,  as  recorded  on  a  visual  analogue  scale  (VAS)  by  the  investigator  (the
primary efficacy  variable)  was  significantly  (P  <  0.001)  improved  at  the  end  of  the  study  (59.97,
95% CI  55.64—64.30  vs.  39.71,  95%  CI  34.78—44.65  on  Days  0  and  21  respectively),  as  was  the
mean symptoms  score  (mean  decrease  of  19.93  ±  22.15  VAS  units;  P  <  0.001),  hyperemia  score
(—1.57 ±  1.96  and  —1.45  ±  1.85;  P  <  0.001,  in  the  worse  and  contralateral  eye  respectively),
and quality  of  meibum  (mean  —4.03  ±  3.08;  P  <  0.001  and  —3.32  ±  3.20;  P  <  0.01,  in  the  worse
and contralateral  eye  respectively).  More  than  twice  as  many  reported  their  symptoms  had
improved or  disappeared  compared  with  those  whose  symptoms  had  not  changed  or  had  wors-
ened. Global  symptomatology,  as  assessed  by  the  patients,  declined  throughout  the  study,  and
a large  majority  of  patients  were  satisfied  or  very  satisfied  with  the  treatment.  Clear  vision
and blinking  were  not  impaired  during  use  of  the  eyelid  warming  device,  which  insures  proper
spreading  of  the  tear  film,  and  patients  were  able  to  continue  daily  activities  such  as  read-
ing and  watching  television.  No  adverse  events  were  reported,  and  there  were  no  changes  in
intraocular  pressure  or  visual  acuity.  Safety  was  rated  as  satisfactory  or  very  satisfactory  by
more than  95%  of  the  investigators.
Conclusion.  —  The  study  suggests  that  the  eyelid  warming  device  is  safe  and  effective  in  reduc-
ing ocular  discomfort  and  symptoms  in  MGD.
© 2014  Elsevier  Masson  SAS.  All  rights  reserved.

MOTS  CLÉS
Dysfonctions  des
glandes  de
Meibomius  ;
Hygiène  des
paupières

Résumé
Introduction.  —  L’hygiène  des  paupières  incluant  le  massage  et  l’apport  de  chaleur  par  com-
presses chaudes,  est  un  élément  important  de  la  prévention  et  du  traitement  des  dysfonctions
des glandes  de  Meibomius.  Bien  qu’efficace  cette  technique  implique  une  participation  active
du patient  et  souffre  de  manque  de  standardisation.  Blephasteam® est  un  dispositif  médical  ;  les
lunettes chauffantes,  délivrent  une  chaleur  humide  constante  sur  les  paupières  afin  de  liquéfier
le meibum  et  permettre  un  soulagement  des  symptômes  et  la  prévention  des  rechutes.
Matériel et  méthodes.  —  L’étude  ESPOIR  (Évaluation  de  la  satisfaction  des  patients  vis-à-vis
de la  prise  en  charge  des  pathologies  de  surface  oculaire)  présentée,  ici,  avait  pour  objectif
d’évaluer  l’efficacité  et  la  tolérance  de  ce  dispositif  médical  chez  les  patients  souffrant  de  dys-
fonctionnement  des  glandes  de  Meibomius  (MGD).  Un  total  de  28  centres  français  ont  participé
à l’étude.  Cent  deux  patients  présentant  un  dysfonctionnement  symptomatique  ou  une  sécher-
esse oculaire  liée  aux  glandes  de  Meibomius  ont  été  inclus.  Les  patients  ont  bénéficié  de  deux
sessions quotidiennes  de  dispositif  médical  et  ont  recueilli  sur  un  agenda  personnel,  un  ensem-
ble de  paramètres,  tous  les  deux  jours  la  première  semaine  et  ensuite  de  façon  hebdomadaire
pour les  deux  semaines  restantes.
Résultats.  —  La  symptomatologie  évaluée  à  l’aide  d’une  échelle  visuelle  analogique  (EVA)  par
l’investigateur  (critère  principal)  s’est  montrée  significativement  (p  <  0,001)  améliorée  en  fin
d’étude (59,97,  95  %  CI  55,64—64,30  vs.  39,71,  95  %  CI  34,78—44,65  à  j0  et  j21  respectivement),
en parallèle  avec  le  score  moyen  de  symptômes  (diminution  moyenne  de  19,93  ±  22,15  mm  sur
l’EVA ;  p  <  0,001),  le  score  d’hyperémie  (—1,57  ±  1,96  et  —1,45  ±  1,85  ;  p  <  0,001  pour  respec-
tivement,  l’œil  le  plus  atteint  et  l’œil  controlatéral),  et  la  qualité  du  meibum  (diminution
moyenne  de  —4,03  ±  3,08  ;  p  <  0,001  et  —3,32  ±  3,20  ;  p  <  0,01,  pour  respectivement,  l’œil  le
plus atteint  et  l’œil  controlatéral).  Plus  du  double  de  patients  ont  rapporté  que  leurs  symptômes
s’étaient  améliorés  ou  avaient  disparu  par  rapport  à  ceux  dont  les  symptômes  étaient  soit
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inchangés,  soit  aggravés.  La  symptomatologie  globale  évaluée  par  les  patients  a  diminué  tout
au long  de  l’étude  et  une  large  majorité  de  patients  ont  été  satisfaits  ou  très  satisfaits  du  traite-
ment. Avec  les  lunettes,  la  vision  n’est  pas  réduite  et  le  clignement  des  paupières  est  maintenu,
ce qui  favorise  l’étalement  du  film  lacrymal.  Les  patients  ont  pu  continuer  leurs  activités  quo-
tidiennes  comme  la  lecture  ou  le  fait  de  regarder  la  télévision.  Aucun  effet  indésirable  n’a  été
rapporté et  il  n’y  a  pas  eu  de  modifications  de  la  pression  intra-oculaire  ou  de  l’acuité  visuelle.
La tolérance  a  été  jugée  satisfaisante  ou  très  satisfaisante  par  plus  de  95  %  des  investigateurs.
Conclusion.  —  Cette  étude  suggère  que  le  dispositif  médical  est  efficace  et  bien  toléré  dans
l’amélioration  du  confort  oculaire  et  des  symptômes  liés  aux  MGD.
© 2014  Elsevier  Masson  SAS.  Tous  droits  réservés.
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clinically  relevant  flare  at  inclusion.  Patients  with  any  medi-

© 2014 Elsevier Masson SAS. 
Introduction

The  meibomian  glands  are  modified  sebaceous  glands
located  in  the  tarsal  plate  of  the  eyelids.  Their  role  is  to
actively  synthesise  and  secrete  lipids  and  proteins  that  pro-
mote  stability  of  the  tear  film  and,  most  importantly,  to
prevent  its  evaporation  [1].  Meibomian  gland  dysfunction
(MGD)  is  defined  as  a  chronic,  diffuse  abnormality  of  the  mei-
bomian  glands,  commonly  characterised  by  terminal  duct
obstruction  and/or  qualitative/quantitative  changes  in  the
glandular  secretion  [2].  It  may  result  in  alteration  of  the
tear  film,  symptoms  of  eye  irritation,  clinically  apparent
inflammation,  and  ocular  surface  disease  [2].  MGD  is  a major
cause  of  dry  eye  disease  [1].  Ocular  symptoms  include  mild
to  persistent  irritation,  itching,  burning,  stinging,  light  sen-
sitivity  and  blurred  vision.  The  feeling  of  having  the  eyelids
glued  shut  on  waking  is  a  major  discomfort.  The  symptoms
of  MGD  are  a  consequence  of  impaired  quality  or  quantity
of  meibum  provided  to  the  ocular  surface.  When  the  meibo-
mian  acini  become  blocked  or  their  function  is  otherwise
impaired,  the  meibum  produced  has  a  deteriorated  lipid
structure  with  more  branched  chain  fatty  acids  and  choles-
terol.  This  meibum  has  poorer  physicochemical  properties
(more  waxy  and  viscous)  and  is  less  effective  in  maintaining
the  tear  film  [3].

Treatments  options  for  MGD  include  lid  hygiene,  lubri-
cants,  topical  or  systemic  antibiotics,  and  topical  steroids
[4].  Lid  hygiene,  which  includes  eyelid  warming  using  warm
compresses,  infrared  or  hot  air  sources  and  mechanical  lid
hygiene,  is  the  mainstay  of  treatment.  In  patients  with
MGD  the  melting  point  of  the  meibum  is  raised  from  32 ◦C
to  >  35 ◦C  [5].  The  aim  of  lid  hygiene  is  to  warm  the  eyelids
up  to  40 ◦C,  to  melt  the  meibum  and  facilitate  its  clearance
through  the  application  of  pressure  or  massage.  However,
non-compliance  with  this  approach  is  common  due  to  the
complexity  of  this  process,  inadequate  eyelid  warming  and
the  requirement  for  long-term  treatment.

Eyelid  warming  devices  have  been  developed  to  over-
come  these  barriers  to  treatment.  Encouraging  results
have  been  observed  with  a  novel  eyelid  warming  device
(Blephasteam®;  Laboratoires  Théa,  Clermont-Ferrand,
France),  with  improvements  in  tear  film  lipid  layer  thick-
ness  and  ocular  comfort  in  normal  subjects  and  patients
with  dry  eye  disease  [6,7]  and  may  offer  benefits  over
Please  cite  this  article  in  press  as:  Doan  S,  et  al.  Eva
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traditional  compress  therapy  [8].
The  aim  of  this  multicentre  study  (Evaluation  of  Satis-

faction  Regarding  Patient’s  Management  of  Ocular  Surface
Diseases,  ESPOIR)  was  to  collect  information  from  patients
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nd  ophthalmologists  in  order  to  investigate  the  efficacy
nd  safety  of  the  eyelid  warming  device  in  the  manage-
ent  of  patients  with  MGD  in  France.  The  ESPOIR  study  was
erformed  in  Paris  and  Clermont-Ferrand,  and  the  ESPOIR
xtension  study  was  performed  in  25  centres  in  France.

ethods

his  prospective,  open-label,  uncontrolled,  phase  IV,  study
ook  place  in  a total  of  28  centres  in  France.  The  ESPOIR
tudy  was  conducted  in  accordance  with  Good  Clinical
ractice  guidelines  (ICH  Guidelines  and  European  directive
001/20/CE)  and  the  Declaration  of  Helsinki  (2004).  All
atients  provided  written  informed  consent  prior  to  partici-
ating  in  the  study  which  was  approved  on  March  2nd  2010  by
he  Ethics  Committee  ‘‘Comité  de  protection  des  personnes
le-de-France  V’’.

The  primary  objective  of  the  study  was  to  collect  infor-
ation  from  patients  and  ophthalmologists  (involved  in

cular  surface  and  eyelid  diseases)  to  validate  the  use  of
he  eyelid  warming  device  in  the  management  of  ocular  sur-
ace  diseases.  Secondary  objectives  were:  evaluation  of  the
fficacy  and  acceptability  of  the  eyelid  warming  device;  to
btain  information  on  treatment  patterns  and  management
f  patients  with  symptomatic  MGD  and/or  dry  eye  related
o  MGD;  to  collect  information  from  patients  and  ophthal-
ologists  on  how  to  optimise  the  use  of  the  eyelid  warming
evice.

nclusion and exclusion criteria

atients  with  symptomatic  MGD  and/or  dry  eye  related  to
GD,  which  had  been  stable  for  at  least  one  month,  were
ligible  for  inclusion  in  the  study.  Exclusion  criteria  included
ny  of  the  following  in  either  eye:  active  pathology  requiring

 change  in  ocular  treatment  within  the  previous  month;  his-
ory  of  surgical  events,  including  refractive  surgery,  within
he  last  6  months;  any  ocular  anomaly  interfering  with  the
cular  surface;  best  far  corrected  visual  acuity  (VA)  ≤  1/10;
istory  of  trauma  or  infection  within  the  previous  3  months;
luation  of  an  eyelid  warming  device  (Blephasteam®)
rance:  The  ESPOIR  study.  J  Fr  Ophtalmol  (2014),

al  or  surgical  history,  disorder  or  disease,  judged  by  the
nvestigator  to  be  incompatible  with  the  study,  or  who  had  a
nown  hypersensitivity  to  a  component  of  the  test  products,

dx.doi.org/10.1016/j.jfo.2014.06.004
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r  who  had  participated  in  another  clinical  study  within  the
ast  3  months  were  also  excluded.

tudy treatment

he  eyelid  warming  device  under  investigation  consists  of
 pair  of  glasses,  the  eyepieces  of  which  create  a  warm
oist  chamber  (Fig.  1).  This  latent  heat  melts  the  meibum

acilitating  its  release  from  the  glands.  The  alternating
urrent-supplied  device  is  plugged  in  for  15  minutes  before
se;  coloured  lights  indicate  when  the  device  is  ready  for
se.  Two  disposable  rings  moistened  with  drinking  water
re  inserted  into  each  eyepiece,  and  the  device  worn  for
0  minutes;  the  device  times  this  period  and  provides  con-
tant  moist  heat  therapy.

Patients  were  treated  with  the  eyelid  warming  device
wice  a  day  for  21  days,  allowing  at  least  4  hours  between
ach  session.

Concomitant  use  of  tear  substitutes  was  permitted;  how-
ver,  eye  drops  were  not  to  be  used  for  at  least  15  minutes
efore  or  after  the  use  of  the  eyelid  warming  device  and
ontact  lenses  had  to  be  removed  during  its  application.

fficacy parameters

t  study  entry  (Visit  1;  Day  0)  investigators  recorded  details
f  patients’  ocular  medical  history  and  treatment  and  ocu-
ar  symptoms  (recorded  on  a  visual  analogue  scale)  and  signs
slit  lamp  examination,  lid  margin  examination,  visual  acu-
ty,  tear  osmolarity,  and  intraocular  pressure).  Patients  were
eassessed  at  the  end-of-study  visit,  which  took  place  at
1  days  ±  2  days  (Visit  2;  Day  21).  Details  of  the  study  pro-
edures  conducted  at  Visits  1  and  2  are  included  in  Table  1.

Patients  were  asked  to  complete  a  diary  at  day  0,  2,  4,
,  12  and  20.  Patients  recorded  details  of:  severity  of  ocu-
ar  symptoms  within  the  last  48  hours  and  in  the  morning;
omfort  during  use  of  the  eyelid  warming  device;  and  global
fficacy  assessment  (Table  2).
Please  cite  this  article  in  press  as:  Doan  S,  et  al.  Eva
for  the  management  of  ocular  surface  diseases  in  F
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rimary efficacy variable

he  primary  efficacy  parameter  was  the  evaluation  of  sym-
tomatology,  for  both  eyes  together,  within  the  last  48  hours

0
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igure 1. The Blephasteam® eyelid warming device. The device comp
rovided by wetted disposable pads.
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sing  a  Visual  Analogue  Scale  (VAS)  on  Day  21.  Patients  were
sked  by  the  investigator  to  ‘‘Please  mark  a  vertical  line
n  the  horizontal  line,  indicating  your  level  of  ocular  dis-
omfort’’.  The  scale  ranged  from  0  mm  =  No  discomfort  to
00  mm  =  Maximal  discomfort.

econdary efficacy variables

nvestigator-conducted  assessments
cular  symptoms  during  the  past  48  hours  were  recorded
n  a 0—3  scale  and  comprising,  burning  and  stinging  sensa-
ion,  sensitivity  to  light,  watering,  visual  fatigue,  grittiness,
nd  erythematous/inflamed  eyelids,  best  far  and  near  visual
cuity,  refraction,  tear  film  assessment  (by  TearLab®),  Slit
amp  examination,  lid  margin  examination,  fluorescein  test
ncluding  tear  break-up  time,  Lissamine  green  test  and
chirmer  test  and  were  undertaken  on  Day  0  before  applica-
ion  of  the  eyelid  warming  device  and  on  Day  21.  In  addition,
ear  film  assessment  and  lid  margin  examination  were  under-
aken  on  Day  0  after  the  use  of  the  eyelid  warming  device.

est  far  and  near  visual  acuity
easured  for  both  eyes  separately  with  the  patient’s  best
orrection  using  a  Snellen  chart.

lit  lamp  examination
ach  eye  was  examined  separately  for  bulbar  conjuncti-
al  hyperaemia,  and  scored  from  1  (normal)  to  6  (very
evere)  points  using  a  modified  ordinal  McMonnies  photo-
raphic  scale  [9].

Chemosis,  watering,  conjunctival  discharge,  palpebral
dema,  folliculo-papillary  conjunctivitis,  anterior  chamber
are,  and  other  abnormalities,  were  scored  on  a  4-point
rdinal  score.

id  margin  examination
he  quality  of  the  meibum  and  severity  of  lid  scales  or
rusts,  lid  redness,  lid  swelling  and  meibomian  gland  plug-
ing  were  assessed  on  Days  0  (before  and  after  use  of
he  eyelid  warming  device)  and  21.  The  quality  of  the
eibum  was  scored  according  to  the  following  5-point  scale:
luation  of  an  eyelid  warming  device  (Blephasteam®)
rance:  The  ESPOIR  study.  J  Fr  Ophtalmol  (2014),

 =  Fluid  and  clear  aspect;  1  =  Turbid;  2  =  Granular;  3  =  Pasty;
 =  Complete  meibomian  block.

The  severity  of  lid  scales  or  crusts,  lid  redness,  lid
welling  and  meibomian  gland  plugging  were  graded  from

rises a pair of goggles, a control box and power supply. Moisture is

dx.doi.org/10.1016/j.jfo.2014.06.004
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Table  1 Study  assessments  conducted  by  ophthalmologist  at  Visits  1  and  2.

Study  procedures  Visit  1—Day  0  Visit  2—Day  21

Before  device
application

After  device
application

Symptomatology  within  the  last  48  hours  (VAS)  X  X
Ocular  symptoms  X  X
Best  far  and  near  visual  acuity  X  X
Refraction X  X
Tear  film  assessment  (tearlab) X  X  X
Slit  lamp  examination X  X
Lid  margin  examination X  X  X
Fluorescein  test  and  break  up  time  measurement  X  X
Lissamine  green  test  X  X
Schirmer  test  X  X
Tonometry  X  X  X
Global  assessment  of  safety  and  efficacy  X
Adverse  events  X  X

Table  2  Patient  diary  self  assessment  items.

Day  0  Day  6  Day  12  Day  20

Ocular  symptoms  within  the  last  48  hours X  X  X
Morning  ocular  symptoms X  X  X
Comfort  during  the  eyelid  warming  device  use  X  X  X
Global  efficacy  assessment  X
Device  optimisation  questionnaire  X  X

VAS: Visual Analogue Scale; VA: visual acuity.

•

•

•

•

G

P
u
w

© 2014 Elsevier Masson SAS. 
0  to  4:  0  =  None;  1 =  Mild;  2  =  Moderate;  3  =  Severe;  4  =  Very
severe.

A  total  meibomitis  score  was  obtained  for  each  eye  ran-
ging  from  0  to  20.

Fluorescein  test  including  tear  break-up  time  (BUT)
Each  eye  was  examined  separately  after  the  application  of
Fluo  Plus® (GECIS  sarl,  Neung  sur  Beuvron,  France)  and  rated
on  a  4-point  ordinal  scale.  BUT  was  measured  three  times
for  each  eye  separately  and  the  mean  of  the  three  measure-
ments  was  the  value  analyzed.

Lissamine  green  test
Assessment  of  punctuation  by  means  of  Lissamine  Green
Staining  performed  in  each  eye,  in  each  of  the  3  parts  of
the  corneo-conjunctival  exposed  surface,  on  Days  0  and  21,
making  use  of  a  4-point  ordinal  scale.  The  analysis  was  based
on  the  sum  of  the  scores  for  the  three  parts.

Schirmer  test
The  Schirmer  test  is  conducted  in  each  eye  separately.

Osmolarity
Tear  film  osmolarity  was  determined  in  each  eye  using  a
TearLab® (Tearlab  Inc,  San  Diego,  USA)  device.
Please  cite  this  article  in  press  as:  Doan  S,  et  al.  Eva
for  the  management  of  ocular  surface  diseases  in  F
http://dx.doi.org/10.1016/j.jfo.2014.06.004

Subject-conducted  assessments
Patients  completed  a  diary  to  record:

t
s
‘
T

Tous droits réservés. - Document téléchargé le 06/10/2014 par Théa Laboratoires (33372)
global  symptoms  in  the  last  48  hours:  on  Days  0  (before
device  application),  2,  4,  6,  12  and  20;
global  assessment  of  morning  ocular  symptoms:  recorded
on  a  0—3  scale  comprising,  eyes  scratched  and  burnt,
painful  eyes,  watery  eyes,  visual  fatigue,  sandy  feeling,
red  and  irritated  eyelids,  crusts  and  secretions,  and  oth-
ers.  Recorded  on  Days  0  (before  the  application  of  the
eyelid  warming  device,  2,  4,  6,  12  and  20);
assessment  of  comfort:  recorded  on  Days  2,  4,  6,  12  and
20  and  including  whether  eyes  were  kept  closed  during
the  session,  ability  to  read,  watch  television,  use  com-
puter  and  perform  other  activities  and  improvements  or
deterioration  in  these  activities;
global  efficacy  assessment:  recorded  on  Day  21  including
benefit  of  the  treatment  based  on  the  evolution  of  symp-
toms  and  ease  of  use  (each  assessed  on  a  4-point  ordinal
scale).

lobal efficacy assessment by the patient

atients  were  asked  the  following  question  during  and  after
se  of  the  eyelid  warming  device  use  on  Day  20:  ‘‘On  the
hole  were  you  satisfied  with  the  comfort  provided  by
luation  of  an  eyelid  warming  device  (Blephasteam®)
rance:  The  ESPOIR  study.  J  Fr  Ophtalmol  (2014),

he  eyelid  warming  device  goggles  during/after  your  ses-
ions?’’  Patients  were  also  asked  the  following  question:
‘On  the  whole,  were  you  satisfied  with  this  treatment?’’
he  responses  were  rated  as  follows:  0  =  Very  satisfied;

dx.doi.org/10.1016/j.jfo.2014.06.004
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lid  redness,  lid  swelling  and  meibomian  gland  plugging)  is
shown  in  Fig.  5.  There  was  a  significant  improvement  in  the
total  meibomitis  score  from  Day  0  to  Day  21  in  the  worse

Figure 2. Symptomatology score. The symptomatology score was
recorded by the investigator on a 0—100 visual analogue score
at Day 0 and Day 21 (primary efficacy variable). Patients were

© 2014 Elsevier Masson SAS. Tou
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 =  Satisfied;  2  =  No  opinion;  3  =  Rather  dissatisfied;  4  =  Very
issatisfied.

afety parameters

he  safety  of  the  eyelid  warming  device  was  assessed
sing  corrected  VA  and  overall  assessment  by  investiga-
ors.  Best  far  corrected  VA  was  measured  for  both  eyes
eparately  using  a  Snellen  chart  on  Days  0  and  21.  Investiga-
ors  were  asked  the  following  question  on  Day  21,  ‘‘After
1  days  of  use,  how  do  you  consider  the  safety  of  the
yelid  warming  device?’’  Responses  were  measured  on  a
cale  of  0  to  3  where:  0  =  Very  satisfactory;  1  =  Satisfactory;

 =  Unsatisfactory;  3  =  Very  unsatisfactory.
Intraocular  pressure  was  measured  on  Day  0  before  and

fter  application  of  the  eyelid  warming  device  and  on  day
1.

All  adverse  events  occurring  during  the  study  were
ecorded  and  the  relationship  to  the  eyelid  warming  device
nd  severity  were  determined  by  the  investigator.

tatistical analysis

he  efficacy  and  safety  results  were  evaluated  using
he  intention-to-treat  (ITT)  dataset,  that  was  all  patients
nrolled  in  the  study  for  whom  there  was  evidence  that  they
sed  the  eyelid  warming  device  and  for  whom  any  follow-up
nformation  was  available.

Descriptive  statistics  were  used  for  the  quantitative
ariables  and  frequency  distribution  for  the  categorical
ariables.  The  symptomatology  VAS  between  baseline  (Day
,  before  device  application)  and  each  post-baseline  value
ere  compared  using  a  paired  t-test.  The  statistical  analyses
ere  performed  using  SAS  software  for  WINDOWS,  version
.2  or  later,  and  statistical  tests  performed  two-sided  at  the
%  significance  level.

For  the  data  recorded  in  both  eyes,  the  analysis  was  per-
ormed  separately  for  the  worse  eye  and  the  other  eye.  The
orse  eye  was  defined  as  the  eligible  eye  with  the  highest

otal  score  for  the  lid  margin  examination  on  Day  0  (sum  of
core  from  five  examinations).  If  both  eyes  were  eligible,
nd  had  the  same  total  score,  the  right  eye  was  selected.

Not  all  study  centres  were  equipped  to  perform  all  the
ests,  for  this  reason  the  numbers  of  patients  assessed  for
ome  parameters  is  lower  than  planned.

esults

 total  of  102  patients  (36  males,  66  females)  with  a  mean
ge  of  54.5  years  ±  20.8  from  28  centres  in  France  were
ligible  for  inclusion  in  this  study.  The  mean  time  since
GD  diagnosis  was  38.0  ±  49.2  months.  MGD  was  the  pri-
ary  diagnosis  in  49  patients  and  a  secondary  diagnosis  in

3  patients  (33  acne  rosacea,  3  atopy,  1  psoriasis,  3  sebor-
Please  cite  this  article  in  press  as:  Doan  S,  et  al.  Eva
for  the  management  of  ocular  surface  diseases  in  F
http://dx.doi.org/10.1016/j.jfo.2014.06.004

heic  dermatitis,  1  seborrheic  dermatitis  and  acne  rosacea,
2  others  who  had  a  secondary  diagnosis  of  MGD),  but  with-
ut  a  determined  cause  (such  as  acne  rosacea  or  atopy).  Two
f  the  patients  wore  contact  lens  wearers.

a
y
d
v
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fficacy

rimary efficacy variable

ymptomatology,  as  scored  on  the  0—100  VAS,  was  signifi-
antly  (P  <  0.001)  lower  on  Day  21  than  on  Day  0  (59.97,
5%  CI  55.64—64.30  vs.  39.71,  95%  CI  34.78—44.65  on  Days  0
nd  21  respectively;  102  and  96  Patients  respectively  were
valuated  in  the  intent  to  treat  sample)  (Fig.  2).

The  mean  symptomology  score  as  rated  by  a  VAS  fell  sig-
ificantly  during  the  course  of  the  study  (mean  decrease
f  19.93  ±  22.15  VAS  units;  P  <  0.001).  The  proportion  of
atients  without  disturbing  ocular  symptoms  also  declined
ignificantly  during  the  study  (Fig.  3).

econdary efficacy variables

nvestigator-conducted  assessments
lit  lamp  examination
he  proportion  of  patients  with  normal/mild  (score  1  and  2)
ulbar  conjunctival  hyperaemia  increased  from  Day  0  to  Day
1  with  a consequent  reduction  in  patients  with  scores  of  4
nd  5  (Fig.  4).  There  was  a  significant  improvement  in  the
ean  total  hyperaemia  score  (—1.57  ±  1.96  in  the  worse  eye

nd  —1.45  ±  1.85  in  the  contralateral  eye;  both  P  <  0.001)
etween  Days  0  and  21.  By  the  end  of  the  study  there  were
o  patients  with  hyperaemia  of  the  most  severe  category.

id  margin  examination
he  improvement  in  the  quality  of  meibum  is  illustrated

n  Fig.  4  showing  a  consistent  increase  in  the  proportion
f  patients  with  meibum  of  fluid  and  clear  aspect,  and  a
orresponding  reduction  in  the  proportion  of  patients  with
ranular  or  pasty  meibum  and  complete  meibomian  block.
mprovements  were  apparent  after  treatment  on  day  0,  and
articularly  at  the  end  of  the  study  (Fig.  5).

The  evolution  of  individual  symptoms  (lid  scales  or  crusts,
luation  of  an  eyelid  warming  device  (Blephasteam®)
rance:  The  ESPOIR  study.  J  Fr  Ophtalmol  (2014),

sked ‘‘Please mark a vertical line on the horizontal line, indicating
our level of ocular discomfort’’. The scale ranged from 0 mm = No
iscomfort to 100 mm = Maximal discomfort. Columns show mean
alues of 102 and 96 patients respectively, error bars show 95% CI.

dx.doi.org/10.1016/j.jfo.2014.06.004
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Figure 3. Ocular symptoms. Patients were queried by the investigator regarding ocular symptoms (burning and stinging sensation, sensi-
s/infl

L
L
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i
9
p

S
S

© 2014 Elsevier Masson SAS. 
tivity to light, watering, visual fatigue, grittiness, and erythematou
and 21.

eye  (mean  —4.03  ±  3.08;  P  <  0.001)  and  the  contralateral  eye
(mean  —3.32  ±  3.20;  P  <  0.01)  (Fig.  6).

Fluorescein  and  BUT
Tear  film  break-up  time  was  measured  in  29  patients  at  Day  0
and  29  patients  at  Day  21.  There  were  not  significant  changes
in  this  parameter  (8.41,  95%  CI  6.29—10.53  and  8.24,  95%  CI
6.62—9.87,  at  Days  0  and  21  respectively  in  the  worse  eye
and  8.28,  95%  CI  6.19—10.36  and  8.52,  95%  CI  6.46—10.58,
respectively  in  the  contralateral  eye),  however  mean  BUT
Please  cite  this  article  in  press  as:  Doan  S,  et  al.  Eva
for  the  management  of  ocular  surface  diseases  in  F
http://dx.doi.org/10.1016/j.jfo.2014.06.004

values  at  baseline  were  relatively  high.
The  frequency  of  punctuate  epithelial  keratitis  (mainly

mild)  decreased  slightly;  from  37.9  to  32.1%  in  the  worse
eye  and  from  31  to  21.4%  in  the  contralateral  eye.

2
t
1
t

Figure 4. Conjunctival hyperaemia. Conjunctival hyperaemia assesse
examination. Symptoms were scored from 0 (normal) to 5 (severe) on Da

Tous droits réservés. - Document téléchargé le 06/10/2014 par Théa Laboratoires (33372)
amed eyelids) experienced during the previous 48 hours on days 0

issamine  green
issamine  green  staining  global  score  declined  during  the
tudy  (from  2.47,  95%  CI  1.58—3.35  to  1.68,  95%  CI  0.92—2.44
n  the  worse  eye  and  from  2.2,  95%  CI  1.27—3.13  to  1.54,
5%  CI  0.78—2.29  in  the  contralateral  eye).  Only  30  and  28
atients  were  assessed  at  Days  0  and  21  respectively.

chirmer
chirmer  test  was  undertaken  in  28  patients  at  Day  0  and
luation  of  an  eyelid  warming  device  (Blephasteam®)
rance:  The  ESPOIR  study.  J  Fr  Ophtalmol  (2014),

7  patients  at  Day  21.  There  were  no  significant  changes  in
he  worse  eye  (14.36,  95%  CI  10.49—18.22  and  14.41,  95%  CI
0.45—18.38)  at  Days  0  and  21,  respectively,  and  in  the  con-
ralateral  eye  (14.93,  95%  CI  11.23—18.63  and  13.96,  95%  CI

d using the ordinal McMonnies photographic scale by at slit lamp
ys 0 and 21.

dx.doi.org/10.1016/j.jfo.2014.06.004
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Figure 5. Meibum quality. The quality of meibum was assessed at ophthalmological examination on Days 0 and 21. Data presented are
from the worse eye.

Figure 6. Lid margin examination. Individual symptoms (lid scales or crusts, lid redness, lid swelling and Meibomian gland plugging)
were assessed as ‘‘None’’, ‘‘Mild’’, ‘‘Moderate’’, ‘‘Severe’’ or ‘‘Very severe’’at ophthalmological examination on Day 0 and Day 21. Data
presented are those from the worse eye.

© 2014 Elsevier Masson SAS. Tous droits réservés. - Document téléchargé le 06/10/2014 par Théa Laboratoires (33372)

dx.doi.org/10.1016/j.jfo.2014.06.004
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Figure 7. Global efficacy. Patients responded to the question ‘‘On the whole, were you satisfied with the comfort provided by the eyelid
hole,
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warming device goggles during/after your sessions?’’ and ‘‘On the w
0 = Very satisfied; 1 = Satisfied; 2 = No opinion; 3 = Rather dissatisfied

9.86—18.07,  at  Days  0  and  21  respectively),  mean  Schirmer
at  baseline  being  relatively  high.

Osmolarity
Tear  film  osmolarity  reduced  slightly  on  Day  0  after  admin-
istration  of  the  eyelid  warming  device  (from  299,  95%  CI
292—306,  n  =  29  to  291,  95%  CI  286—297,  n  =  26  in  the  worse
eye  and  from  297,  95%  CI  290—304,  n  =  28  to  293,  95%  CI
283—302,  n  =  24)  in  the  contralateral  eye.  A  small  degree
of  reduction  in  tear  film  osmolarity  was  sustained  at  Day
21  (294,  95%  CI  286—303,  n  =  24  and  294,  95%  CI  288—301,
n  =  25)  in  the  worse  and  contralateral  eye,  respectively.

Global  efficacy  assessment  by  the  investigator  based
on evolution  of  symptoms
Of  the  99  patients  assessed,  more  than  twice  as  many
reported  their  symptoms  had  improved  or  disappeared
(69.7%),  compared  with  those  whose  symptoms  had  not
changed  or  worsened  (30.3%).

Subject-conducted  assessments
Subjective  ocular  symptoms
Global  symptomatology,  rated  on  a  VAS,  declined  during  the
course  of  the  study  (Fig.  6)  and  the  proportion  of  patients
without  disturbing  ocular  symptoms  increased  during  the
study.

Global  efficacy  assessment  by  the  patient
Overall,  92%  (80/87)  of  patients  were  satisfied  or  very  sat-
isfied  (54%  [47/87]  or  37.9%  [33/87],  respectively)  with  the
treatment  (Fig.  7).  Fifty-four  percent  of  patients  said  they
Please  cite  this  article  in  press  as:  Doan  S,  et  al.  Eva
for  the  management  of  ocular  surface  diseases  in  F
http://dx.doi.org/10.1016/j.jfo.2014.06.004

planned  to  purchase  the  device  in  the  future  as  a  comple-
ment  to  their  existing  therapy  whilst  32.9%  said  they  would
continue  with  their  usual  treatment  alone  or  were  thinking
of  following  an  entirely  different  treatment  (12.2%).

a
t

c
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 were you satisfied with this treatment?’’ using a 0—4 ordinal scale:
ery dissatisfied.

afety

here  was  no  significant  difference  in  corrected  VA  on  Days  0
nd  21  (mean  change  0.2  ±  0.99).  Overall,  95.9%  (94/98)  of
nvestigators  rated  the  safety  of  the  eyelid  warming  device
s  satisfactory  (50.0%,  [49/98])  or  very  satisfactory  (45.9%
45/98]).  Of  the  four  patients  in  whom  the  investigator  rated
he  safety  as  less  then  satisfactory,  one  patient  had  an
nflamed  eyelid,  one  had  lack  of  efficacy,  one  had  missing
ata  and  no  reason  was  recorded  for  the  other.  No  adverse
vents  were  observed  during  the  study  and  intraocular  pres-
ure  did  not  increase  during  the  study.

iscussion

isorders  of  the  eyelid  are  among  the  most  common  patholo-
ies  encountered  in  routine  ophthalmological  practice.
espite  a  growing  understanding  of  the  interacting  patholo-
ies  that  give  rise  to  this  group  of  disorders  [10,11],  eyelid
ygiene  and  eyelid  health  in  general  remain  the  corner-
tones  of  treatment  and  prevention  [12].  The  anatomical
ocation  of  the  lacrimal  functional  unit  renders  it  less  avail-
ble  to  routine  hygiene  than  the  rest  of  the  face.  In  patients
ith  disorders  of  the  eyelid,  massage  and  cleansing  are

mportant,  but  may  be  insufficient  to  increase  the  flow
rom  partially  or  completely  blocked  meibomian  glands.  The
pplication  of  warm  compresses  is  the  most  usual  means  of
yelid  warming,  but  is  likely  to  be  poorly  standardised  in
erms  of  duration,  temperature  and  application  technique.

The  eyelid  warming  device  provides  a  standardised
pproach  to  the  treatment  of  MGD,  with  the  application
f  an  evenly  heated  (≤  40 ◦C)  and  humid  atmosphere  at  an
luation  of  an  eyelid  warming  device  (Blephasteam®)
rance:  The  ESPOIR  study.  J  Fr  Ophtalmol  (2014),

ppropriate  and  stable  temperature,  and  a  principal  objec-
ive  of  improving  the  fluidity  and  quality  of  meibum.

This  was  not  a  controlled  study  and  therefore  the  effi-
acy  results  should  be  considered  with  a  degree  of  caution.

dx.doi.org/10.1016/j.jfo.2014.06.004
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 proper  controlled  study  is  somewhat  problematic  with  a
evice  such  as  the  Blephasteam®.  Nevertheless,  the  results
emonstrate  that  use  of  the  eyelid  warming  device  leads
o  an  improvement  in  several  aspects  of  ocular  sympto-
atology  compared  with  the  baseline  situation  and  overall

atisfaction  with  treatment  in  patients  with  MGD,  con-
rming  the  findings  from  a  smaller  pilot  study  [7].  Significant

mprovements  over  baseline  were  observed  in  symptoma-
ology,  bulbar  conjunctival  hyperaemia,  eyelid  condition
nd  meibomitis.  There  were  also  improvements  in  tear  film
reak-up  time,  Lissamine  green  staining,  Schirmer  test  and
smolarity,  though  they  did  not  achieve  statistical  signif-
cance,  possibly  due  to  the  smaller  number  of  patients
ho  attended  for  these  investigations.  In  the  assessment
f  global  efficacy  by  the  investigator  more  than  twice  as
any  patients  had  improved  or  disappeared  symptoms  com-
ared  with  those  whose  symptoms  had  not  improved  or  had
mproved.  Similarly,  in  the  global  assessment  by  patients,
ore  than  90%  of  patients  were  satisfied  or  very  satisfied
ith  their  treatment.

Whilst  using  the  eyelid  warming  device  patients  were
ble  to  keep  their  eyes  open  and  continue  reading,  watch
elevision  and  use  the  computer,  and  90%  of  patients  thought
hat  the  goggles  were  easy  to  use.  Moreover,  the  ability  to
link  freely  during  treatment  aids  the  expulsion  of  meibum
nd  spreading  of  lachrymal  film  across  the  ocular  surface  as
ell  as  improving  comfort  during  use.

Impairment  of  vision-related  quality  of  life  is  a  major
roblem  in  dry  eye  patients  who  suffer  important  impair-
ents  in  a  number  of  domains,  particularly  in  depression

nd  anxiety  [13].  Current  eyelid  hygiene  practices  are  poorly
tandardised  and  require  significant  motivation  on  the  part
f  the  patient.  The  use  of  the  eyelid  warming  device  offers
onsistent  temperature  and  humidity  environment  for  the
yelids,  but  still  permits  the  patient  to  engage  in  other  activ-
ties  during  the  treatment.  Treatment  of  MGD  is  long-term,
ften  lifelong,  and  requires  continuing  commitment  from
he  patient.

In  terms  of  safety  of  the  eyelid  warming  device,  there
as  no  change  in  corrected  VA,  nor  IOP,  no  adverse  events
ere  reported  and  more  than  95%  of  the  investigating  oph-

halmologists  rated  the  safety  of  the  device  as  satisfactory.

onclusion

he  eyelid  warming  device  proved  effective  in  decreasing
cular  discomfort,  ocular  symptoms  (such  as  burning  and
tinging,  sensitivity  to  light),  conjunctival  hyperemia,  eye-
id  symptoms  and  quality  of  the  meibum  compared  with
aseline  measurements.

Patients  were  satisfied  with  their  experience  of  the
Please  cite  this  article  in  press  as:  Doan  S,  et  al.  Eva
for  the  management  of  ocular  surface  diseases  in  F
http://dx.doi.org/10.1016/j.jfo.2014.06.004

evice  and  could  continue  other  activities  during  use.  The
yelid  warming  device  is  an  effective  device  for  providing
armth  and  humidity  to  the  eye  and  appears  to  be  a  promis-

ng  alternative  or  adjunct  to  classical  lid  hygiene  routines.

[
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urther  controlled  studies  of  this  device  will  clarify  its  place
n  the  therapy  of  MGD.
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