Lessons from the field

Training clinicians treating HIV to diagnose cytomegalovirus retinitis
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Problem Acquired immunodeficiency syndrome (AIDS)-related cytomegalovirus (CMV) retinitis continues to be a neglected source of
blindness in resource-poor settings. The main issue is lack of capacity to diagnose CMV retinitis in the clinical setting where patients receive
care and all other opportunistic infections are diagnosed.

Approach We developed and implemented a four-day workshop to train clinicians working in human immunodeficiency virus (HIV) clinics
how to perform binocular indirect ophthalmoscopy and diagnose CMV retinitis. Workshops comprised both classroom didactic instruction
and direct clinical eye examinations in patients with advanced AIDS. Between 2007 and 2013, 14 workshops were conducted in China,
Myanmar and the Russian Federation.

Local setting Workshops were held with local clinicians at HIV clinics supported by nongovernmental organizations, public-sector municipal
hospitals and provincial infectious disease referral hospitals. Each setting had limited or no access to locally- trained ophthalmologists, and
an HIV-infected population with advanced disease.

Relevant changes Clinicians learnt how to do binocular indirect ophthalmoscopy and to diagnose CMV retinitis. One year after the workshop,
32/38 trainees in Myanmar did systematic eye examination for early diagnosis of CMV retinitis as standard care for at-risk patients. In China
and the Russian Federation, the success rates were lower, with 10/15 and 3/5 trainees, respectively, providing follow-up data.

Lessons learnt Skills necessary for screening and diagnosis of CMV retinitis can be taught in a four-day task-oriented training workshop.
Successful implementation depends on institutional support, ongoing training and technical support. The next challenge is to scale up
this approach in other countries.

Abstracts in LS5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Acquired immunodeficiency syndrome (AIDS)-related
cytomegalovirus (CMV) retinitis is a potentially blinding
opportunistic infection that used to occur in up to one-third
of HIV-infected patients in high-income countries before
the availability of antiretroviral therapy (ART). It accounts
for over 90% of the blindness related to human immunode-
ficiency virus (HIV) infection.! CMYV retinitis has virtually
disappeared in high-income countries due to the routine early
diagnosis of HIV infection and initiation of ART. Now, CMV
retinitis primarily affects HIV-infected patients in middle-
and low-income countries who are diagnosed with advanced
immunodeficiency (late presenters) in settings with limited
resources or poor access to care.”’

The fundamentals of CMV retinitis management are early
diagnosis, specific anti-CMV treatment and ART.* Diagnosis
is achieved by clinical examination; the gold standard is
binocular indirect ophthalmoscopy through a dilated pupil,
performed by a trained examiner.” Early diagnosis requires
systematic screening of all patients with CD4+ T lymphocyte
counts less than 100 cells/uL, because retinal damage may
already be irreversible and extensive by the time the patient
first reports symptoms.” Unfortunately, ophthalmological care
is generally not available to HIV patients in resource-poor

settings because of stigma associated with the disease and
the logistical challenges of referring patients who are gravely
ill. Ophthalmologists are often not available at all, or are not
motivated or trained to treat HIV-related eye complications.
Since ophthalmologists are traditionally the only clinicians
trained in both indirect ophthalmoscopy and diagnosis of
CMYV retinitis, timely ophthalmic consultation for diagnosis
of CMV retinitis in resource-poor settings is virtually never
achieved.®

In a wide selection of settings, we have directly observed
the lack of diagnostic capacity, absence of systematic screening
of high-risk patients, and dire clinical consequences of delayed
diagnosis of CMV retinitis.” A growing body of evidence
demonstrates poor clinical outcomes in CMV retinitis, with
21-36% of eyes already blind when the patient is first examined
by an ophthalmologist.”” An increasing number of patients
are successfully being treated for HIV, yet left permanently
blind,® and there has been no apparent decrease in the burden
of CMV retinitis over the past decade.”

Approach

During a 2006 evaluation of AIDS-related eye complications
conducted by an ophthalmologist in HIV clinics in Myanmar,
the high prevalence and consequences of failure to diagnose
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Box 1.Workshop description

Between three and six HIV/AIDS clinicians are enrolled for each workshop. Trainees are selected
based on interest in learning eye examination skills, high motivation, at least one year of HIV
clinical experience, an ongoing position in a clinical HIV programme where their skills will
be needed and practised, and ideally younger than 30 years. The lead ophthalmologist and
trainer is trained in uveitis and experienced in AIDS-related eye disease; one or two other
ophthalmologists commonly provide teaching support. During the workshop each trainee has
exclusive use of a portable battery-powered indirect ophthalmoscope (ScanOptics, Adelaide,
model S0-2200), a 28D lens, and a homemade model eye.” One month before the workshop,
the series of lectures comprising the workshop curriculum is emailed to each trainee for
independent study.

The first morning comprises six short lectures on ocular anatomy, basic bedside examination
of the eye and binocular indirect ophthalmoscopy, followed by practice with model eyes. The
second and third mornings comprise a series of lectures on CMV retinitis and the differential
diagnosis of AIDS-related retinal disease. The initial six lectures are presented to the group by
the trainees. Mornings begin with discussion of problems and written tests on prior material.
The final morning begins with a written examination based on retinal photographs, emphasizes
common patient management scenarios, and is followed by lengthy discussion. Throughout the
workshop, whenever time is available, the trainers lead teaching sessions based on photographic
examples of pathology. Each afternoon (35 hours) trainees examine dilated eyes of patients
either known to have CMV retinitis or at high-risk of AIDS-related retinal disease. A typical
workshop has five patients the first day and 10 on each of the following three days. Trainees
examine and make retinal drawings of both eyes of every patient. During the first 1-2 days,
trainees bring their model eye with them to the bedside and go back and forth from model eye
to patient whenever they encounter technical difficulty. Trainees review lecture material each
evening and are required to spend at least 30 minutes practising indirect ophthalmoscopy with
model eyes during the first two evenings. There are final written course evaluations by each

trainee, and by the lead trainer, for consideration in improving the next workshop.

AIDS: acquired immunodeficiency syndrome; CMV: cytomegalovirus; HIV: human immunodeficiency virus.

CMYV retinitis became apparent. There-
fore, a short, goal-oriented workshop
in collaboration with other clinicians
and ophthalmologists was devised for
training non-ophthalmologist HIV
clinicians to perform indirect ophthal-
moscopy and diagnose CMV retinitis.
This workshop was supported by the
SEVA Foundation, Médecins Sans Fron-
tieres, Medical Action Myanmar and
other nongovernmental organizations
(NGOs). The workshop model evolved
and improved over the course of 14
iterations in China, Myanmar and the
Russian Federation; the current version
is described in Box 1.

Workshop success is based on
three key factors. First, the technique
of indirect ophthalmoscopy is divided
into small, well-described steps, accom-
panied by intensive practice with model
eyes, and supported by four days of indi-
vidual attention from trainers. Second,
the didactic material is highly repetitive
and the curriculum has a narrow focus
on material necessary for diagnosis of
serious AIDS-related opportunistic
infections of the eye: CMV retinitis,
HIV retinopathy, choroidal tuberculosis,
syphilis, necrotizing herpetic infection,
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toxoplasmosis and myelinated nerve
fibre layer. This narrow focus is logical
and appropriate, given the extremely
high pre-test probability that any white
lesion diagnosed by indirect ophthal-
moscopy in a patient with advanced
AIDS will be either CMV retinitis or a
cotton-wool spot.'” The curriculum is
not designed for training clinicians in
primary eye care. Third, the workshop
is based on active individual and group
participation, and immediate immer-
sion in clinical care. Trainees, both
novice and experienced, participate in
the didactic programme by presenting
most lectures, and they spend over half
their time examining and diagnosing
patients. Experiential learning begins
with clinical examinations on the first
day and provides immediate context for
future didactic material.

Relevant changes

To evaluate the implementation of CMV
retinitis screening programmes follow-
ing the workshops, we contacted former
trainees and their supervisors to review
self-reported clinical performance in the
first year after training. We trained 65
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people over the 14 workshops, of these,
58 were expected to provide clinical
screening for CMV retinitis (two train-
ees failed to demonstrate satisfactory
qualifications, and five were HIV advi-
sors or administrators taking the course
for educational purposes). We received
information either from the trainee or
a supervisor for 52 of the 58 (89.6%)
successful trainees. Of these 52 trainees,
45 (86.5%) performed CMV retinitis
screening in the first year after the train-
ing. During this year, a median of 120
screening examinations (interquartile
range, IQR: 61-300) were performed
and a median of 15 (IQR: 6-40) cases
of CMV retinitis were diagnosed per
trainee (Table 1).

Workshops have been conducted in
Myanmar since 2007. This has directly
led to systematic screening for CMV
retinitis in HIV clinics for the major-
ity of patients at risk enrolled in HIV
treatment nationally. Screening cover-
age extends over most of the country,
including areas in conflict. At the end of
2013, 67 643 patients were under treat-
ment with ART in Myanmar, with 37 500
(55%) of these patients enrolled in the
NGO programmes that provide routine
screening for CMV retinitis. This success
has occurred within the institutional
structure of well-supported NGO pro-
grammes, with highly motivated clini-
cians, and with ongoing training and
technical support.

In China, despite difficult com-
munication and the almost complete
lack of opportunity to provide techni-
cal support after the workshop, there
was apparent evidence of success. Most
trainees (10/11) provided information
that they have implemented eye ex-
amination in their clinical care and are
diagnosing cases of CMV retinitis. We
had limited opportunity to guide trainee
selection before the workshops, and
several trainees were either unsuited to
implementing retinal screening in their
setting, did not work regularly in an HIV
clinic or subsequently left the country to
study overseas.

There was initial success in the
Russian Federation. However, it was
not sustained, due to trained clinicians
being transferred, political difficulties in
providing technical support, ambiguous
health-care policies regarding eye skills
for HIV clinicians and weak institutional
support.
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Table 1. Clinical impact one year after completion of a four-day training workshop for eye examination and diagnosis of

cytomegalovirus retinitis, China, Myanmar and the Russian Federation, 2007-2013

Metric China Myanmar Russian Federation
(2009, 2010, 2013) (2007-2013) (2011, 2012)
No. of workshops 3 9 2
No of trainees
Enrolled in workshop 16 44 5
Satisfactorily completed workshop 15 43 5
Were expected to perform screening® 15 38 5
Have follow-up data available 11 38 3
Performed screening during first year 10 32 3
HIV patients screened, median (IQR)° 73.5 (55-100) 230.5 (100-430) 40 (30-40)
Patients diagnosed with CMV retinitis, median (IQR) 6.5 (5-20) 20 (9.5-47.5) 4 (0-4)

CMV: cytomegalovirus; HIV: human immunodeficiency virus; IQR: interquartile range.
¢ Advisors and administrators occasionally completed the workshop; these individuals were not expected to perform screening.
® Of those who performed screening, self-reported by each trainee or a supervisor.

Discussion

Although this initiative is not part of
current World Health Organization
policy,'" we believe that examination of
the retina by indirect ophthalmoscopy
should be part of the standard initial
physical examination for all HIV-in-
fected patients who first present with
advanced immunodeficiency. About
35% of individuals infected with HIV
in low-income countries have a CD4+
T lymphocyte count less than 100 cells/
uL before starting ART treatment; these
are patients at risk for CMV retinitis."
Our experience, gathered over more
than a decade, supports the strategy
of clinicians diagnosing and treating
CMV retinitis at the primary care level,
as they currently diagnose and treat all
other major opportunistic infections.
We found that HIV clinicians in all three
settings were generally motivated and
enthusiastic to learn eye examination
skills, and could be trained to accurately
diagnose CMV retinitis. Furthermore,
we found that clinicians completing
the workshop had good agreement
with expert ophthalmologists regarding
the diagnosis of CMV retinitis.”” This
is consistent with a recent systematic

review that found no difference in the
reported prevalence of CMV retinitis,
whether screening was performed by an
ophthalmologist or by an HIV clinician
trained in retinal examination.”

Once diagnosis of CMV retinitis
is achieved, timely and appropriate
anti-CMV treatment can be provided.
The issue of treatment is not covered
in this report, except to note that both
intravitreal injection of ganciclovir and
oral treatment with valganciclovir can
be provided by trained clinicians at the
primary care level.”>"

Routine point-of-care eye examina-
tion for HIV late presenters provides
ancillary benefits. There is evidence
that indirect ophthalmoscopy can im-
mediately identify some patients with
disseminated tuberculosis if choroidal
tubercles are seen, allowing for ear-
lier diagnosis and treatment.”” Finally,
cotton-wool spots, strongly associated
with high HIV viral load,'® may be clini-
cally helpful for monitoring response to
ART in settings without access to viral
load testing, identifying patients who
are non-adherent or who have a drug-
resistant strain of HIV.

In conclusion, one of the main
lessons learnt (Box 2) is that a well-

Box 2. Summary of main lessons learnt

Afour-day training workshop can teach the skills of indirect ophthalmoscopy and diagnosis
of CMV retinitis to motivated clinicians who can then successfully screen patients for AIDS-
related CMV retinitis at the primary care level.

One year after the workshop most of the trainees were providing systematic eye examination
for early diagnosis of CMV retinitis as standard care for at-risk patients.

Successful implementation depends on institutional support, ongoing training and

technical support.
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designed four-day workshop is feasible
and effective for training clinicians to
perform indirect ophthalmoscopy and
diagnose CMYV retinitis. Clinical impact
depends on the institutional support
provided by the health-care system,
and sustained training and technical
support. To scale up these workshops,
we need to provide widely accessible
didactic materials; develop methods
to systematically monitor clinical per-
formance, and offer mentorship in the
months following the workshop (e.g. via
telemedicine); and identify clinicians
who are willing and able to be future
trainers. If these challenges can be met,
we believe the fundamental necessary
innovation of transferring ophthalmic
skills and primary management of
CMYV retinitis to the HIV clinician will
reduce the prevalence of AIDS-related
blindness in middle- and low-income
countries.
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Résumé

Former les cliniciens du VIH a examiner les yeux pour diagnostiquer la rétinite a cytomégalovirus

Probléme La rétinite a cytomégalovirus (CMV) liée au syndrome
dimmunodéficience acquise (SIDA) continue a étre une source négligée
de cécité dans les zones a faibles ressources. Le principal probleme
est la capacité insuffisante a diagnostiquer la rétinite a CMV dans les
établissements cliniques ou les patients recoivent des soins et ou les
autres infections opportunistes sont diagnostiquées.

Approche Nous avons développé et mis en ceuvre un atelier de
formation d'une durée de quatre jours pour former les cliniciens
travaillant dans les cliniques traitant le virus de limmunodéficience
humaine (VIH) a effectuer une ophtalmoscopie indirecte binoculaire et
a diagnostiquer la rétinite a CMV. Les ateliers comprenaient a la fois un
enseignement didactique en salle de classe et des examens cliniques
etdirects des yeux chez les patients atteints du SIDA a un stade avancé.
Entre 2007 et 2013, 14 ateliers de travail ont été organisés en Chine, au
Myanmar et en Fédération de Russie.

Environnementlocal Les ateliers ont eu lieu avec des cliniciens locaux
dans des cliniques traitant le VIH, soutenues par des organisations non
gouvernementales, dans des hopitaux municipaux publics et dans

des hopitaux provinciaux de référence pour les maladies infectieuses.
Chaque établissement disposait d'un accés limité, voire d'aucun accés,
ades ophtalmologistes localement formés et a une population infectée
par le VIH a un stade avancé.

Changements significatifs Les cliniciens ont appris a effectuer une
ophtalmoscopie indirecte binoculaire et a diagnostiquer la rétinite a
CMV. Un an apres l'atelier, 32/38 stagiaires du Myanmar effectuaient
systématiquement I'examen des yeux pour le diagnostic précoce de
la rétinite a CMV dans le cadre des soins standard pour les patients a
risque. En Chine et en Fédération de Russie, les taux de succes ont été
plus faibles, avec 10/15 et 3/5 stagiaires, respectivement, ayant fourni
des données de suivi.

Lecons tirées Les compétences nécessaires pour le dépistage et le
diagnostic de la rétinite a CMV peuvent étre enseignées dans un atelier
de formation spécialisée d'une durée de quatre jours. La réussite de
la mise en ceuvre dépend du soutien institutionnel, de la formation
continue et du soutien technique. Le prochain défi est détendre cette
approche dans d'autres pays.

Pesilome

06yqe|-w|e cneumanuncToB no neveHunto BUY guarHoctnke uuTomMmeranoBnpycHoro peTmH1uTa npm npoBepke

3peHna
Mpo6nema LiTomeranosupycHbil (LIMB) peTuHIT, acCoLMMPOBaHHDIN
C CMHAPOMOM npuobpeTeHHoro nmmyHoaeduumta (CMNad),
OCTaeTCA YacTo UrHOPUPYEMOV NPUUYMHON CAENOThl B YCIOBUAX
orpaHunyeHHocTU pecypcos. OCHOBHOW Npobnemon ABnseTcs
OTCYTCTBME BO3MOXHOCTEN NO AnarHoctuke LUIMB-petnHunTa B
KNMHNYECKIX YCIIOBMAX, B KOTOPbIX MOAYYIOT IeYeHne NaUneHTbl 1
[MArHOCTVPYIOTCA BCE OCTalbHbIE ONMOPTYHUCTUYECKME UHEKLN.
Moaxop bbin NOAroTOBNEH M NPOBEAEH YETbIPEXAHEBHbIN CEMUHAP
no 0byUeHMI0 NepCcoHana KMHUYeCKrx 60nbHML No neyeHwio BAY
MeTOAVIKE BUHOKYNAPHOI 06PaTHON OGTaNbMOCKOMMM 1 AMArHOCTVKE
LUMB-peTuHuTa. lNporpamma cemmnHapa npedycMaTpreana Kak
NHCTPYKTMBHbBIE 3aHATMA B KflacCax, Tak Y HENoCpeaCcTBEHHO
npoBefieHne NPOBePKN 3peHMs NaLneHTOB C Taxenon Gopmoit
ClMn[a 8 knnHWYecknx ycnosuax. Becero Ha npotaxeHmn 2007-2013
rr. 8 Kutae, MbsiHmve v Poccuiickon ®enepalinm 6bino nposefeHo 14
CeM1HapPOB.

MecTHble ycnoBua CeMmHapbl MPOBOAVANCE C YYaCTMEM MECTHbIX
KINMHWYECKIX BpaYelt KNMHMYeCKX 605bHIL, Mo nedeHnio BAY npu
NoAAEPKKE HEMPABUTENbCTBEHHbIX OPraHM3aLUWA, FOCYAaPCTBEHHDBIX
MYHULMMaNbHBIX 6OMBbHML U 0BNACTHBIX MHOEKLUMOHHBIX NeuebHO-

AVArHOCTMYECKMUX LeHTPOB. B Kaxaom cnydyae y Bpayen He
6bI10 BO3MOKHOCTU WIMPOKOro AOCTYNa K yCayram MecTHbIX
odTanbMonoros 1 6onbHEIM BAY ¢ nporpeccunpytoulelt ctagmnei
3aboneBaHuA.

OcyulecTB/IeHHble NepeMeHbl KnnHuyeckne Bpayn Hayumnmnchb
NpPOBOANTL BUHOKYNAPHYIO 06paTHYO OPTaNnbMOCKOMMIO 1
AanarHocTmpoBsaTtb LIMB-peTnHWT. Yepes rog nocne cemmnHapa 32 13
38 cnywatenen B MbAHME CUCTEMATYECKM MPOBOAWIN MPOBEPKY
3PEHUA C UEeNblo PaHHer anarHoctukmn LIMB-petrHnTta B pamkax
CTaHOAPTHOro 06CNeoBaHA NMALMEHTOB 13 rPYMMbl pUcka. B Kutae
1 Poccuiickoit Mepepaunm ycnexn Obiamn CKpOMHee — AaHHble AN
n3yyerna npegoctasmny 10 13 15 1 3 n3 5 ciywatenen cemmnHapa
COOTBETCTBEHHO.

BbiBoabl HaBbIky, HeobxoaMble Ana 06cnefoBaHmA U AUarHOCTVKM
LIMB-peTuHuMTa, MOryT ObiTh MOMyYeHbl B XOAE YeTblpeXAHEBHOIO
Lenesoro yyebHoro cemmHapa. Ycnex BHeApeHUA 3aBUCUT
OT VIHCTUTYLMOHANbHOW U TEXHUYECKON MOAAEPXKKM, a TakKe
HenpepbiBHOro obyueHusa. Cneayiollen 3agadelt AgnaeTcs
PaCLIVPEHVe STOrO NOAXOAA C OXBATOM APYIMX CTPaH.

Resumen

Formacion de médicos del VIH en el examen oftalmoldgico para diagnosticar la retinitis por citomegalovirus

Situacion La retinitis por citomegalovirus (CMV) relacionada con el
sindrome de inmunodeficiencia adquirida (SIDA) sigue siendo una
fuente desatendida de ceguera en entornos con recursos insuficientes.
El problema principal es la falta de capacidad para diagnosticar la retinitis
por CMV en el entorno clinico donde los pacientes reciben atencién y
se diagnostican el resto de infecciones oportunistas.

Enfoque Desarrollamos y pusimos en practica un taller de cuatro
dfas para formar a médicos que trabajan en clinicas en las que se trata
el virus de inmunodeficiencia humana (VIH) en la realizacion de la

oftalmoscopia indirecta binocular y en el diagnéstico de la retinitis
por CMV. Los talleres incluyeron una instruccién didactica en el aula
y examenes oftalmoldgicos clinicos directos en pacientes con SIDA
avanzado. Entre 2007 y 2013, se llevaron a cabo 14 talleres en China,
Myanmar y la Federacion de Rusia.

Marco regional Se realizaron talleres con médicos locales en las clinicas
delVIH con el apoyo de organizaciones no gubernamentales, hospitales
municipales publicos y hospitales provinciales de enfermedades
infecciosas. Todos los emplazamientos presentaban un acceso a
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oftalmélogos formados a nivel local limitado o nuloy una poblacion de
personas infectadas por el VIH con enfermedad avanzada.

Cambios importantes Los médicos aprendieron a realizar la
oftalmoscopia indirecta binocular y a diagnosticar la retinitis por CMV.
Un afo después del taller, 32/38 aprendices en Myanmar realizaban
el examen oftalmoldgico sistemético para el diagnéstico precoz
de Ia retinitis por CMV como parte de la atencion estandar para los
pacientes en riesgo. En China y la Federacion de Rusia, las tasas de

David Heiden et al.

éxito fueron menores, con 10/15 y 3/5 aprendices, respectivamente,
que proporcionaban datos de seguimiento.

Lecciones aprendidas Las competencias necesarias para la deteccion
y el diagnostico de la retinitis por CMV pueden ensefiarse en un taller de
formacion especializada de cuatro dias de duracion. El éxito de la puesta
en practica depende del apoyo institucional, de la formacién continua
y de la asistencia técnica. El proximo desafio consistird en extender este
enfoque a otros paises.
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