
Recommanda)ons	OMS	pour	les	
soins	ophtalmologiques		

	
Télémédecine	=	solu)on	des	régions	

sous-dotées	?	Solu)on	de	
déléga)on	sous	contrôle	?		

PY	ROBERT		
C	CHIQUET	



•  Soins	primaires,	secondaires,	ter)aires	
•  What,	Who,	How,	Where	
•  Critères	de	professionnalisme	:		
– «	Standard	»		(Need	to	have).		Critères	minimum	
– «	Plus	»	 						(Nice	to	have).			Critères	op)mum.	



Conférence	de	consensus	Rome	2015:	
Soins	primaires	«	standard	»	

Ref	
	



Conférence	de	consensus	Rome	2015	:		
Soins	primaires	«	plus	»	



Conférence	de	consensus	Rome	2015:		
Soins	secondaires	«	standard	»	



PERSPECTIVES		
Actes	délégables	en	France	:	

•  Soins	primaires:		
– Mesure	de	l’acuité	visuelle	
– Mesure	de	la	réfrac)on	
–  Champ	visuel	par	confronta)on	

•  Soins	secondaires:	Services,	Hôpitaux	de	
réadapta)on		
–  Réadapta)on	orthop)que	
–  Prescrip)on	des	aides	op)ques	

•  Soins	ter)aires:	Grands	centres	
–  ?	



NOUVELLES	TECHNOLOGIES	ET	
DELEGATION	DE	TACHES		

TELEMEDECINE	la	solu)on	?			
•  Télémédecine	=	u)lisa)on	d’informa)ons	
électroniques	et	de	communica)ons	pour	
réaliser	des	soins	à	distance		

•  Pour	le	screening	ou	une	visite	OPH	
“classique”	(en	urgence	ou	non)	



AVANTAGES		
•  Objec3vité	des	images	électroniques		
•  Temps	d’examen	réduit	?		
•  Accès	aux	régions	dépourvues	de	médecins	++	
(Canada,	Australie,	Espagne,	Afrique)	

•  Rapport	coût	/	efficacité		

•  Capacité	de	screening		
•  Capacité	d’examen	général	+++	ou	ciblé	
(diabète,	DMLA,	ré3ne,	glaucome,	neuro	OPH)		



EXAMEN	GENERAL		

•  Remplace	la	CS	tout	venant	habituelle		
•  EN	TEMPS	RÉEL		
– MG	J	Telemed	Telecare:	Blomndahi	2002	(Stockolm),	Lamminen	1999	

(Finland),	Bar	Sela	2007	/	optométriste		
•  EN	DIFFERE	(cf	M	Muraine)	Maa	Telemed	and	eHealth	

2014		

•  Cabines	d’examen	en	cabinet	/	camion		
•  Plateforme	numérique		



USA	
•  Erreur	réfrac)ve	25-54%	de	la	popula)on	entre	
40-80	ans	Coleman	J	Am	Geriatr	Soc	2006	

•  À	par)r	du	screening	de	la	RD	Chasan	Jama	Ophthamol	
2014,	Owsley	Jama	Ophthalmol	2016,	Maa	telemed	and	eHealth	2017	:		
– Nerf	op)que	30%	
–  Cataracte	6-30%	
– DMLA	5-12%	
–  17%	des	pa)ents	avaient	au	moins	2	problèmes	
(incluant	la	RD	parfois)	Chasan	Jama	Ophthamol	2014	

– Au	moins	50%	des	sujets	avait	un	problème	autre	que	
la	RD	Owsley	Jama	Ophthalmol	2016		



INDE	

•  UNITE	MOBILE		John	Telemed	e	Health	2012	:		
– Erreur	réfrac)ve	60%	
– Cataracte	30%	
– Ptérygion	2,5%	
– Glaucome	0,8%	
– Ré)ne	3,3%	
– Cornée	1%	



Examen	du	segment	antérieur		
•  Autoréfrac)on	+	AV		
•  Photo	du	SA	de	face	
comprenant	les	paupières	Maa	Telemed	and	eHealth	2014		

•  À	l’aide	du	ré)nographe	Owsley	Jama	Ophthalmol	2016		
•  Lampe	à	fente	J	Telemed	Telecare:	

Blomndahi	2002	(Stockolm),	Bar	Sela	2007,	
Tan	2013		

•  Mobile	phone	applica)on	
mHealth	Sana	plaqorm		

pause) at the ophthalmologist’s end at the TTSH was
displayed on the computer screen at the patient’s end at
the AMKP.

Workflow

The general physician at the AMKP obtained the history of
chronic blurred vision from the patients who attended the
general outpatient clinics. If the patients met the inclusion
and exclusion criteria, they were referred to the
tele-ophthalmology clinic, which was co-located at the

AMKP. If patients refused, they were given an appointment
to the ophthalmology clinic at the tertiary hospital. The
inclusion criteria were: aged 21–75 years old and with
chronic blurring of vision of more than six months’
duration. The exclusion criteria were: younger than 21 or
older than 75 years; acute blurring of vision of less than one
month’s duration; red, swollen or painful eyes; symptoms of
floaters or photopsia; ocular trauma or surgery within the
preceding three months; visual hallucinations; pregnant or
nursing mothers; poorly communicative patients; and non
ambulant patients.

Figure 1 (A) Screenshot of the desktop images that were transmitted from the AMKP to the TTSH. (B) Screenshot of an infrared video recording
of pupillary examination

Figure 2 Red reflex taken with retroillumination demonstrating posterior subcapsular cataracts and cortical cataracts
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A qualified ophthalmic technician was trained to use the
tele-ophthalmology system. He had many years of
experience in ophthalmic imaging and photography in the
department prior to this study. The same technician
performed the tests for all the recruited patients.

At the tele-ophthalmology clinic at the AMKP, the
telemedicine workflow was:

(1) Registration. On arrival at the tele-ophthalmology
clinic, the ophthalmic technician registered the

patient using the tele-ophthalmology software.
This was reflected in the system at both AMKP and
TTSH sites.

(2) Data capture. The same ophthalmic technician took a
brief, guided history, including the duration and
quality of blurring of vision, associated symptoms, past
ophthalmic history, medical history such as diabetes
mellitus, and family history. Distant and near snellen
visual acuity, auto-refraction (Canon RK-F1, Canon
Inc., Japan) and non-contact tonometey were taken.

Figure 3 (A) The ophthalmologist (left) videoconferencing with the patient. (B) The patient (right) at the other end of the videoconference

Figure 4 Large geographic macular degeneration. The circle drawn over the macula by the ophthalmologist at the TTSH with the electronic
white-board feature of the software was seen simultaneously by the patient at the AMKP

J C H Tan et al. Tele-ophthalmology

Journal of Telemedicine and Telecare Volume 19 Number 2 2013 67
 at UNIV OF MICHIGAN on April 27, 2015jtt.sagepub.comDownloaded from 



Examen	du	segment	postérieur		

•  Pupille	dilatée	+++	
•  Ré)nographe	45°	
•  Ré3nographie	grand	champ	+++	Silva	

Ophthalmology	2013,	Silva	JAMA	Ophthalmol	2016:	mieux	
pour	le	diabète,		

•  Limites	de	l’imagerie	:	étude	du	vitré			

•  Screening	+++	ré)ne	(21%	d’anomalies:	
DMLA	5%,	MER	11%,	DR	7%,	glaucoma	
suspect	7%)	Zapata	Telemedecine	and	ehealth	2017	
(Espagne)	15	euros		

•  (diabète,	DMLA)	

Copyright 2016 American Medical Association. All rights reserved.

diabetes via either nonmydriatic fundus photography (NMFP)
or UWFI in an established teleophthalmology program using
validated methods of retinal imaging.

Methods
The Joslin Vision Network is a validated American Telemedi-
cine Association category 3 ocular telehealth program for DR
with established protocols for acquiring and grading nonmyd-
riatic retinal images.3,13 The study design was consistent with
the tenets of the Declaration of Helsinki,14 and the Joslin Dia-
betes Center Committee on Human Studies approved the
retrospective review of records.

We reviewed the electronic records of all patients receiv-
ing Joslin Vision Network retinal imaging at the Joslin Diabe-
tes Center in Boston, Massachusetts, from January 1, 2011, to
June 30, 2013. From January 1, 2011, to March 31, 2012, all pa-
tients were imaged using lowlight-adapted NMFP. Stereo-
scopic pairs of three 45° and two 30° retinal fields were ac-
quired according to a prescribed protocol, which has been
previously validated to compare favorably with mydriatic Early
Treatment Diabetic Retinopathy Study 7 standard fields
(Figure).13 From April 1, 2012, to June 30, 2013, all patients were
imaged using UWFI, which was acquired using a previously
validated image acquisition protocol3 of stereoscopic pairs of
100° and 200° retinal images for each eye using the Optos
P200MA/P200C (Optos, plc) (Figure). All images were graded
following a standard protocol at a centralized reading center
under supervision by a retina specialist (P.S.S.). All data were
recorded using standardized electronic templates.

Nonparametric analyses (Wilcoxon rank sums) were used
to compare distributions of continuous variables between
groups. The χ2 and Fisher exact test were used to compare
frequencies of categorical variables. All analyses were per-
formed using SAS, version 9.3 (SAS Institute Inc). Data analy-
sis was performed from November 1, 2013, to May 1, 2014.

Results
A total of 3864 and 3971 consecutive patients (7728 and 7942
eyes) were imaged using NMFP and UWFI, respectively. There
were no statistically significant differences between groups in
age, sex, ethnicity, or insulin use (Table 1). Patients imaged with
UWFI had a longer mean (SD) duration of diabetes compared
with patients imaged with NMFP (13.3 [11.1] vs 12.3 [10.5] years;
P < .001). Consistent with prior reports,3,6 the rates of ungrad-
able images using UWFI for DR and diabetic macular edema

Key Points

Question: What nondiabetic retinal findings are identified on
nonmydriatic fundus photography compared with ultrawide field
imaging in an ocular telehealth program?

Findings: Nonmydriatic fundus photography and ultrawide field
imaging identified nondiabetic retinal findings in approximately
20% of patients without diabetic retinopathy.

Meaning: Ultrawide field imaging in teleophthalmology settings
may allow the identification of peripheral retinal disease that is
otherwise not readily observed.

Figure. Multifield Nonmydriatic Fundus Photography Compared With Ultrawide Field Imaging

NM-3

NM-2

NM-3F2

F2

A 200° retinal ultrawide field image
with the 100° image area outlined in
yellow. The circles (F1, F2: 30° fields;
NM-1, NM-2, NM-3: 45° fields)
indicate the area imaged via
multifield nonmydriatic fundus
photography. Dotted lines highlight a
horseshoe-shaped retinal tear; inset
shows a ×2.25 magnified view of the
tear. F indicates field;
NM, nonmydriatic.

Research Brief Report Nondiabetic Retinal Findings in an Ocular Telehealth Program

E2 JAMA Ophthalmology Published online January 21, 2016 (Reprinted) jamaophthalmology.com
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Étude	médicoéconomique		

•  Inves)ssement	en	matériel	:	teleHealth	équipment	optométriste	>	MG		
•  Coût	camion	?	(mobiles	clinics)	
•  Plateforme	informa)que		
•  Examens	non	u)lisables	(2%	FO)	

COUT	

RENTABILISATION		

•  Réduc)on	des	transports		
•  Nombre	de	pa)ents	minimum	(cf	études	sur	RD	et	urgences)	
•  Type	de	popula)on	étudiée		
•  Remboursement	pour	l’orthop)ste	et	le	MG		
•  Taux	d’adressage	à	l’OPH		
•  Augmenta)on	du	coût	indirect	par	dépistage	de	pa)ents	ignorés	dans	le	domaine	du	dépistage	et	

pathologies	associées	Chasan	Jama	Ophthamol	2014	=	1000$/pa)ent	
•  Qualité	de	vie,	vue	(Quality	adjusted	life	year	QALY)	–	seuil	de	50	000	$/QALY	
•  Meilleur	rendement	si	paiement	à	l’acte	>	salarié	Turner	Clin	Exp	ophtalmol	2011	

Nécessite	une	analyse	mul)factorielle	



Les	besoins	de	la	popula)on		

•  Télémédecine	=	travail	délégué	en	par)e	avec	
lecture	différée,	sous	contrôle	médical	à	distance	
(M	Muraine)	ou	dans	les	cabinets	existants	(JB	
Royer)	

•  QUEL	EST	LE	TEMPS	MEDICAL	ECONOMISÉ	?		
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Comprehensive Adult Medical Eye Evaluation PPP:
Diagnosis and Management

Category I: Patients with No Risk Factors
When the initial comprehensive evaluation is normal or involves only optical abnormalities that 
require corrective lenses, the ophthalmologist reviews the findings with the patient and renders 
advice regarding an appropriate interval for re-examination. Although this is considered a low-
risk category, periodic re-examination is indicated to detect new, potentially asymptomatic, or 
unrecognized ocular disease, such as glaucoma, diabetic retinopathy, and AMD, the incidence 
of which increases with age.

A 5-year observational study of a nationally representative cohort of Medicare beneficiaries 
showed that patients 65 and older who had more regular eye examinations experienced less 
decline in vision and functional status than those who had less frequent examinations.149 For 
each additional year in which a patient received an eye examination, there was an increased 
likelihood of continuing to read newsprint and maintaining activities of daily living, and there 
was a decreased risk of developing new limitations in activities of daily living and instrumental 
activities of daily living. Instrumental activities of daily living are activities related to 
independent living and include preparing meals, managing money, shopping for groceries or 
personal items, performing light or heavy housework, and using a telephone. 

There is no strong evidence in the literature to define the optimal frequency of eye examinations 
of patients under 65 with no eye symptoms or signs. There is some evidence that clinically 
significant fundus abnormalities in asymptomatic patients increase with age,150 but other 
evidence suggests that the diagnostic yield of dilated fundus examination in asymptomatic 
patients is not high, particularly in younger age groups.151 In the absence of symptoms or other 
indications following the initial comprehensive medical eye evaluation, periodic evaluations are 
recommended at the frequency indicated in Table 2, which takes into account the relationship 
between increasing age and the risk of asymptomatic or undiagnosed disease. At the time of 
each comprehensive medical eye evaluation, the ophthalmologist will reassess the patient to 
determine the appropriate follow-up interval. (high quality, strong recommendation) Adults 
with no signs or risk factors for eye disease should receive a comprehensive medical eye 
evaluation at age 40 if they have not previously received one.152 (moderate quality, strong 
recommendation)

Interim evaluations, such as screenings, refractions, or less extensive evaluations, are indicated 
to address episodic minor problems and complaints, or for patient reassurance. (high quality, 
strong recommendation) Other situations may warrant a comprehensive medical eye evaluation. 
The extent of the interim evaluation to be performed is determined by the patient's condition,
symptoms, and by the ophthalmologist's medical judgment.

TABLE 2     COMPREHENSIVE MEDICAL EYE EVALUATION FOR ADULTS WITH NO RISK FACTORS

Age (years) Frequency of Evaluation

65 or older149 Every 1–2 years (II++, moderate quality, strong recommendation)

55–64 Every 1–3 years (moderate quality, strong recommendation)

40–54 Every 2–4 years (moderate quality, strong recommendation)

Under 40 5–10 years (moderate quality, strong recommendation)

Interim eye evaluations, consisting of vision examinations (e.g., refractions, eyeglasses, contact lens evaluations), may be performed during these 
periods as well.

Category II: Patients with Risk Factors
A patient is considered to be at increased risk when the evaluation reveals signs that are 
suggestive of a potentially abnormal condition or when risk factors for developing ocular 
disease are identified but the patient does not yet require intervention. These situations may 
merit closer follow-up to monitor the patient's ocular health and to detect early signs of disease
with additional testing.

The ophthalmologist determines an appropriate follow-up interval for each patient based on the 
presence of early symptoms and signs, risk factors, the onset of ocular disease, and the potential 
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Comprehensive Adult Medical Eye Evaluation PPP:
Diagnosis and Management

rate of progression of a given disease. (high quality, strong recommendation) For example, 
individuals of African descent might require more frequent examinations because they are at 
higher risk for an earlier onset and more rapid progression of glaucoma. It is recommended that 
patients with the conditions and risk factors noted in Table 3 undergo a comprehensive medical 
eye evaluation at the listed intervals.

TABLE 3     COMPREHENSIVE MEDICAL EYE EVALUATION FOR PATIENTS WITH DIABETES MELLITUS OR RISK FACTORS FOR GLAUCOMA

Condition/Risk Factor! Frequency of Evaluation*!

Diabetes Mellitus Recommended Time of First Examination Recommended Follow-up*

Type 1153 5 years after onset**
(II++, moderate quality, strong recommendation)

Yearly
(II++, moderate quality, strong recommendation)

Type 2154 At time of diagnosis
(II++, moderate quality, strong recommendation)

Yearly
(II++, moderate quality, strong recommendation)

Prior to pregnancy155-157

(Type 1 or 2)
Prior to conception and early in the first trimester

(I, high quality, strong recommendation)
See Diabetic Retinopathy PPP74 for interval 

recommendations based on findings at first examination
(I, high quality, strong recommendation)

Risk Factors for 
Glaucoma35,39,89,93,94,158

Frequency of Evaluation*

Age 65 years or older Every 1–2 years* (moderate quality, strong recommendation)

Age 55–64 years Every 1–2 years (moderate quality, strong recommendation)

Age 40–54 years Every 1–3 years (moderate quality, strong recommendation)

Under 40 years Every 1–2 years (moderate quality, strong recommendation)

* The ophthalmologist’s assessment of degree of risk, abnormal findings, or potential loss of visual function may dictate more frequent follow-up 
examinations than listed in this table. If the patient has additional glaucoma risk factors, the Primary Open-Angle Glaucoma Suspect PPP should be 
consulted.159

** Some patients may require refractive management during this period.

Category III: Conditions That Require Intervention
For a patient with ophthalmic or refractive abnormalities, the ophthalmologist prescribes 
glasses, contact lenses, or other optical devices; treats with medications; arranges for additional 
evaluation, testing, and follow-up as appropriate; and performs nonsurgical or surgical 
procedures, including laser surgery when indicated.

The ophthalmologist should ensure that the patient is informed of relevant examination findings 
and the need for further evaluation, testing, treatment, or follow-up. (high quality, strong 
recommendation) Also, relevant ophthalmic findings should be shared with the patient's 
primary care physician or other specialists, as appropriate. (high quality, strong 
recommendation) For a patient with systemic abnormalities, the ophthalmologist may advise 
further evaluation or referral, as appropriate. (high quality, strong recommendation)

Vision rehabilitation attempts to restore as much functional ability as possible,160 and patients 
with reduced visual function may be referred for vision rehabilitation and social services.161

(high quality, strong recommendation) More information on vision rehabilitation, including 
materials for patients, is available at www.aao.org/smart-sight-low-vision.

PROVIDER AND SETTING
Of all health care providers, the ophthalmologist, as a physician with full medical training, best 
combines a thorough understanding of ocular pathology and disease processes; familiarity with 
systemic disorders that have ocular manifestations; and clinical skills and experience in ocular 
diagnosis, treatment, and medical decision making. This makes the ophthalmologist the most qualified 
professional to perform and oversee a comprehensive medical eye evaluation. (high quality, strong 
recommendation) Frequently, and appropriately, specific testing and data collection are conducted by 
trained personnel working under the ophthalmologist’s supervision.
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