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PREFACE

This document has been jointly prepared by several of the WHO
Collaborating Centres for the Prevention of Blindnass. Tt was
revised by a working group, convened in November 1981, and further
endorsed by the WHO Programme Advisery Group on the Prevention of

Blindness at its Fourth Annual Meeting in 1982.

The aim of this document is to Ffacilitate the planning and

implementatidn of national programmes Eor the prevention of blindness.

The first section of the document gives the general hackground
and information and rationale for blindness prevention as an integral
part of primary health care and the development of eye health
services,.‘ The second section deals with the planning and initiation
of national programmes for the prevention of blindness. The third
seclion descfibeé the eiements of general eye care at the primary
level, snd the final section gives the specific strateglss for the

control of some major blinding disovders in developing countries.
It is hoped rhat the present document will provide a useful tool

for national health administrators and medical prefessionals to plan

and initiate actien in the field of prevention of blindness.

Gjeneva, Japuary 1983
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SECTION 1 : INTRODUCTION AND BACKGROUND

CHAPTER 1 : THE CONCEPT OF AVOIDABLE BLINDNESS

8lindness i¢ a major health problem rhat has received relatively littie attemtion in
worldwide efforts to promote health. The vast majority of the world's blind 1live in
developing countries, where infections, malnutrition and lack of e#ye care give rise to a high
proportion of blindness, particularly in rural populations. Thus these countries have
blindness rates that are 10 to 40 times greater than those of industrialized countries, where
blindness is due mainly to degenerative and metabolic disorders.

Tt has been estimated that there are at least 28 million blind in the world, if blindness
is defined as inability to count fingers at a distance of three metres, which is the
definition recommended by WHO (see Table 1). There are an estimated 42 million people with
severe vigual loss, l.e. visual acuity of less tham 0.1 (6/60) or the inability te count
fingers at & metres,

A major portion of the blindness encountered in developing countries can be either cured
or prevented by reasonable deployment of skills and resources, and is termed aveidable
blindness. Blindness of infectious or nutritional origin c¢an be easily prevented and visuzl
loss from cataraet can be restored by simple surgery. Endemic trachoma and associated
infections affect approximately 500 wmillion people in the poorer rural communities of
developing countries, and can be controlled by mass application of antibiotic ocintments in
children and corrective 1lid surgery in adults. Blinding malnutrition due to impaired
Vitamin A wmetabolism can result in permanent blindnmess by damage tc the front.of the eye
{cornea) particularly in children living im communities with general malnutrition. Cataract
or opatity of the crystailine lens of the eye occurs more frequently with advancing age and
may atfect more than 20% of those over 60 years. 1t constitutes the major cause of easily
curable blindness in most regions, 25 vision can be restored by simple effective surgery,
The parasitic infestation, oachocerciasis, is a major cauze of blindness in some African
countries, and is present in some foci in Central and South America; its control depends on
vector contrel. Blindness due to ocular trauma can be controlled by preventive efforts at
the community level, and by early, appropriate treatment. Glsucoma is 'a group of discases
vharacterized by an internal pressure of the eye so elevated that visual impairment occurs.
it accounts for about 10% of all blindness. 1Ifs control depends on case detecticon and
appropriate surgary or treatment with eye drops.

The general lack of eye health services in underserved communities in developing
countries 1s responsible for much biindness. Early treatment of infectious and nutriticnal
eye disease is essential to prevent visual loss, and such treatment can oftenm be delivered
effectively by auxiliary health personnal., The simple guidelines for primary eye care
presented in this document should znable any health worker to deal effectively with most of
the common eye diseases,

Blindness is an enormous burden to society, and the cost from lost produstivity and
labour, and from rehabilitation and education of the blind is immense and growing. Swift
#nd effective application of overall resources to prevention of blindness will provide an
enormous national saving both in cost and in  human suffering, The cost of preventing
blindness is only a small fraction of the expense 1nvolved in the rehabilitation of the
blind, so that the cost-gffectiveness of preventive measures against blindness 1is very
advantapeous.

The enormity of human suffering attendant upon blindness and the grossly damaged quality
of life are reflected ultimately in the reduced 1ife expectancy of the blind in some
developing countries,
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The objectives of the WHO Programme for the Prevention of Blindness are to make available
essential eye care fo all populations and to eliminate avoldable blindness. National
blindness rates should be reduced to less than 0.5%, with nc more than 1% in individual
communities. To achieve this, effective national programmes are required, using systematic
community-based action to eliminate aveidable loss of vision. Unless rapild and systematic
preventive and curative actien 1s taken, the number of blind is likely to deouble by the year
2000.

CHAPTER 2 : OVERVIEW

This document describes the necessary components of a national blindness prevantion
programme effectively integrated into an overall primary health cere system. The methods by
which an individual country achieves this goal will necessarily depend upon the existing
structure of health care delivery and the state of blindness prevenbion activities. Where an
effective wvertical blindness prevention activity already exists, such as trachoma or
xerophthalmiz contreol, this may be broadened to include sctivities relevant o the prevention
of other blinding conditions. Where such activities are not yet in place, and a primary
health structure is being developed, blindness prevention activities should be included as an
integral component from the start. Emphasis should be placed on developing activities at the
primary village level, as these will benefit the greatest numbers, Howsver, secondary and
terciary facilicies also need to be developed te provide continuad traiming and stimulation
to the rest of the system, care for more complicated cases and gradually te ralse the level
of sophistication and competence of the entire programme.

w ok &
CHAPTER 3 : [GENERAL AsPECTS OF THE PrRImARY HEALTH Care

ApprROACH TO PREVENTION OF BLINDNESS

Primary Health Care consists of:

"... easential health care based on practical, scientifically sound
and soclally acceptable methods and technology made universally accessible
to individuals and families 1in the community through their full
participation and at a cost that the community and country can afford to
maintain at every sctage of their development in the spirit of
self-reliance and self-determination.” (Declaration VI, Alma Ata, 1978).

Tne prevention of blindness must be an integral part of primary health care. There are
three distinct closely related components to the primary health care approach, only the last
of which requires direct interaction between a sick individual and medical personnel. These
inelude

(a) Social and community developments rhat promote health through changes in
behaviour and envirenment and hemce lead to the reduction or elimination of
factors contributing to ocular disease, e.g. provision of sdequate, safe
water supplies; growing and consuming foods riech in  pro-vitamin A;
construction and maintenance of pit~latrines.

(b) Strengthening community cooperation to promote, within the family unit,
recognition and appropriate care of individuals at risk of blinding disease,
e.g. adequate feeding and oral rehydration of ehildren with severe measles
or diarrhoea, Community awareness of eye eare at this level can be promoted
by loecal action committees who have a knowledge of loeazl circumstances.
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{c) Delivery and utilization of eye care to all individuals with potentially blinding
disorders in all communities (e.g. treatment and referral of infectious corneal
ulcers by village level workers; cataract surgery performed by mobile teams or at
stationary facilities),

f the three approaches, community and social development may be the hardest to achieve,
but wiil eventually provide the greatest impact, In many areas of the world, blinding
infections and malnutrition have practically disappeared, with only moderate socio-economic
advance, and despite the absenmce of gpecific disease control aetivities., As these
development activities vrequire alterations in cultural practices, they are necessarily
difficult to achieve and slow to produce a noticeable effect. Their long~term impact,

however, will be considerable, and ultimately produce marked savings for the health care
BYysLEems.

The provision of medical services to sick individuals haes the most obvious and immediate
impact, and has, therefore, long received a disproportionate share of available resources and
attention. Nonetheless, disadvantaged communities throughout the world suffer from a lack of
sultably trained manpower to deal with existing disease. As it is possible and most
efficient te deal with most eye diseases in the local communities, where it arises, emphasis
should be placed on the development of primary eye care, and a good referral system. '

E ]

CHAPTER 4 :  THE DeEVELOPMENT OF EYE HEALTH SERVICES

Prevention of blindness programmes and the delivery of eye care should be integrated with
geneval health serviees at all levels., These programmes should be based on available
resources and a technolegy which is appropriate for the country or region, The prevention of
blindness requires a flexible approach and the inecerporation of regular and adequate training
of various categories of personnel. Such programmes should be reviewed on g regular basis,
and  improvements should be made which are consistent with economic growth =nd social
awareness of the population concerned.

PRTMARY EYRE CARE

Primary eye care comprises a simple but comprehensive set of preventive and curative
actions, which can be carried out by primaty health workers, by speclalized auxiliary
personnel or by other interested persons. The development and implementation of primary eve

care activities will depend on the existing primary health care system, Locally available
personnel and training programmes for primary health care should be adapted and used to
promote and strengthen the delivery of eye care at the peripheral level. However, in areas

without any existing primary health care system, services for primary eye care should be
developed, which ¢ould eventually evolve inte more comprenensive health care activities in
the community conceruned,

The clinmical activities involved in primary eye care consist of three basic ways of
dealing with the major eye symptoms presented by patients : inflamed ("red") eyes, loss of
vision, and pain in the eye. At the primary level, the health worker can manage these
problems either by definitive treatment, by referral after immediate treatment or by referral
alone. General pguidelines for this action have been developed (see Section IV), bur they
trust be adapted to conditiens in the communities served,

In additien, the primary health care worker should carry out promotive and preventive
activities, focusing on essential! education and community participation with regard to the
prevention of visual loss,

Unly a few medications and other materials are necessary for primary eye care, At a
minimum, an antibiotic eye ointment {usually a tetracyecline) is needed, but other drugs that
may be useful are Vitamin A capsules, a second antibiotic ointment and zinc sulphate drops




WHO/PRIL./83.8

page 5

(for mild itritations)., Bandages, sticking plaster (tape} and eye shields are very useful
for primary workers and optional equipment may include a simple chatt to measure visual
acuity and a hand torch.

The mest important factor necessary to initiate primary eyve care is the training of
primary health workers to recognize eye conditions and to take appropriate action to deal
with the problem. Training manvals for primary health workers should therefore include
material on primary eye care. Primary eye care must be supported by reinforcing training and
by adequate referral services at the secondary level.

SECONDARY EYE CARE

The eye care facilities available at the secondary level should provide for the

definitive management of commen blinding conditions such as cataract, trichiasis and
entropion (inturned eyelids), ocular traums, narrow angle glaucoma and corneal and
intraccular infections, Secondary eye care activities are usually carried out in

dispensaries or in hospitals at the district or provineisl level, by staff such as ophthalmic
assistants, general practitioners trained inp eye care or fully qualified ophthalmologists.
This level of eye care should, as much as possible, be integrated intc the general medical
infrastructure, making the fullest possible use of existing facilities in terms of scaff and
equipment.

The secondary eye care centres play an important role as the referral level for patients
that cannot be managed at the primary level. A ¢lose liaison between such a centre zad the
local health workers, is, therefore, essential, and the staff of the secondary level must be
actively involved in the trairing and supervision of local health personnel working in the
field of eye care.

The management of less common blinding conditions, which may require sophisticated
equipment and specialized staff, should nermally not be carried out at the secondary level of
eye care. The resources needed for such conditioms, e.g. corneal grafting, retinal
detachment surgery, ete., are usually mere efficiently utilized in regional or natignal
centres providing tertiary eye cara,

TERTIARY EYE CARE

Facilities to provide sophisticated eye care are often available in university hospitals

or similar institutions. The eye care delivered at this level usually covers a variety of
diagnostic and therapeutic services, but the availability of these is often limited to urban
populations. It is important that the staff of tertiary eye centres are inveolved in the

training of varicue categories of health personnel in eye care, and that support to the work
at the primary and secondary levels iz given. The tertiary eye units should also provide
technical lszdersnip, and play 2 leading role in the promotion of variecus aspects of public
health cphthalmelogy, inecluding research related to the delivery of eye care.

Support should also be given congerning the regular restocking of ophthalmic drugs and
supplies, and in the assecssment of locally prevalent disorders, e.g. trachoma,

MORILE EYE SERVICES

Mobile cphthalmic teams may fulfil the function of delivering primary and secondary eye
care in areas where sueh services are lacking. The mobile units may also give valuable
support to exlsting eye care serviees, particularly in the epidemiological and clinical
assessment of spacific blinding disorders. Mobile eye camps have successfully heen used in
certain countries teo provide cataraet relief services at the pecipharal level. Thase
surgical teams ¢an also perform optieal iridectomies, a simple procedure that restores useful
visipn to some individuals with central corneal opacities.
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Mobile eye services may allow for efficient interventionms sgainst blinding diseases in
certain areas. MWowever, it is importsnt to ensure the continuity and follow-up of activirties
initiated by such mobile teams, and to have a close collaboration with the local health
personnel and the communities concerned, e.g. initiating health education activities.

These services can however be of temporary nature and must eventually be replaced hy a
permanenl infrastructure of eye health care.
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SECTION II + NATIONAL PROGRAMMES FOR THE PREVENTIOM OF BLINDNESS

INTRODUCTION

National programmes for the preventien of hlindness need a central organizatien to
determine priorities, mobilize amd allocate resources, provide support at all levels of aye
care, organize training and health education and evaluate prozramme activities. The goal of
national programmes should be the control of avoidable hlindness. Blindness prevention
programmes may eveolve from programmes designed to control specific diseases {=.g. trachoma)
or may be established because excessive rates of blindness have heen recopnized.

National programmes must be based on the human and financial resoutces available in the
country as well 2s those potentially available to meet the goals of the national programme.
Blindness prevention must e firmly based in primary health care Bubt it necessitates the
provision of definitive (or secondary) care, especially treatmant of acute hlinding
conditions (e.g. cormeal ulcers) and for the surgical cure of cataract., CGovernmental
policies must foster not only the training of ophthalmic personnel, hut also their retention
and equitable geographic distribution in the country and the fullest possible utilization of
thelr resources.

The delivery of essential eye health servieces at the peripheral level should be an
integral component of primary health care, which includes the promotion of eve health as well

as the prevention and treatment of blinding conditions,

National programmes, with the objective of redueing avoidable hlindness, must organize
and coordinate activities at all levels. These actions inmelude:

(1) Assessment surveys to identify communities with a high prevalence of
avpidable blindness and to determine the causes of this blindness.

(2) Formutation of objectives and development of appropriate intervention
strategles.

(3) Training of persomnal to take effective roles at all lsvels in the
programe.

(4} Development and provision of support for primary eye care.

(5} Promotion and organization of individual and eowmunity participation in
hlindness prevention activities through health education.

() Maintenance and monitoring of activities at the secondary and tertiary
lavels to ensure that they fit the needs of the programme.

(7) Organization of special intervention activities to reducs excessive
hblindness caused by specific problems.

(8) Ffvalnation of the dimpact of the programme on blindness and blinding
diseases.

Yoo o
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CHAPTER 1 @ PLANNING

o National programmes should provide a framework which allows the greatest possible
initiative and innovation by health workers at all levels, particularly inm primary evye care.
In  some instances, independently organized and administered units {e.g. voluntary eye
hospitals) can offer vital services and should be encouraged if they contribute to the
national goals of blindness prevention.

Those essential features of the national programmes which must be organized and
adminystered at the national level (or provincial level in large countries) includet

(1) Establishment of a Natignal Committee or other autharity to promote,
initiate and coordinate blindness prevention activities.

(2) Statement of a national policy for prevention of blindness. -

Establighment of a ¢entral agency or bureaw to c¢arzy out prevention of
blindness policies,

Identification of manpower, facilities and programmes already active 1in
prevention of blindness.

Assesament of blindness and blinding conditioms:

{a) Collection and review of existing information:
(b) Assessment surveys.

Formulation of a broad plan of actlon and specific strategies with task
identification and task analysis.

Implementation of primary eye cars,

Strengthening of seécondary and tertiary health facilities to support
primary eye care,

As a temporary measure utilization of mobile units (when applicable) and
organization of other outreach activities related to prevention of
blindness,

Plens to deal with technical aspects of managing the major blinding
digsorders in the country.

Training and continuing education of personnel in activities related to
prevention of blindness:

(a) Primary health care workers;

{b) Specialized ophthalmic auxiliary staff;

{c) General physicians;

(d) Ophthalmolegists, including sub=specialities.

Supervision, motivation and evaluation of personnel at all levels,
including provision of appropriate career structures.

Promotion of community participation and health education,

Provigion of lopgistic support:

{a) Salary and necessary expenses for personnel,

(b) Equipment, supplies and transport.

{c) Use of local industries and appropriate techunology, e.g. low-cost
spectacles and diagnostiec equipment.
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{15) Mobilization of financ¢ial and other resource inputs:

(a)
(b}
(c)
{d)

National inputs from Government and private funds or deonations;
Intergovernmental agencies:

Montgovernmental organizabions;

International agenciles.

{16) Evaluation of implementation:

{a)
{b)
()

Meagurements of programme activities in teems of time, cost and performance;
Effect on blindness rates and on the prevalence of specific disorders.
Assessment of other useful indicators, such as development of eye hezlth
services, communitby participation, and changes in social and economic factors
related to visual dissbility and its prevention.
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CuapTER 2 : MOBILIZATION OF RESOURCES

NATIONAT, RESOURCES

Mast national programmes must directly involve existing health services which are already
carrying out eye care in the cowntry, ‘The identification of hoth governmental apnd
mangovernmental  resources  for  eye care is  an  important initial step in  programme
developmoent.  The identificatien of available resources and an asszessment of current needs
are ¢ritical steps in mobilizing resources at the national level.

With an inventory of present efforts and 2 carefully prepared plan of action, strong
arpuments can be made to increase resources available for prevention of hlinmdmess, External
resources and assistance may more easily be generated after a firm nmational commitment has
been establishedt, The specific ways in which this external support would strengthen the
programme should be described in detail.

It is necessary to increase public awareness of blindness and how it can be avoided, to
estahlish a consensus on the need for a natiomal blindness prevention programme. This
awareness can be generated by individual opinion makers and through the press, television and
other media, 0Once a faveurahle climate of opinien has bheen gzenerated it is easier for
povernment to allocate further resources to preventienm of blindness.

Nongovernmental resources, voluntary agencies and others may be making a substantial
contrihution to blindness prevention through subsidized hospitals and clinics. Although
these voluntary «fforts do not have to be modified, their comtribution to the national plan
should  be recognized. Fvery effort should %e made to obtain support from the
non-governomental sector whether in the form of fimaneial e¢ontributions, volunteer personnel,
donations of supplies and materials, or of facilities,

INTERNATLIONAT, COQPERATTON

WHO, through its Programme on Prevention of Blindness can, upon request, offer assistance
to national pregrammes in the organizing phase and in specific aspects of prevention of
blindness activities. Other TUnited Nations (UN) and international agencies, such ay the
fmited Nations Children's Fund (UNICEF) and the World Bank, can also make valusble
contributions to the specific aspects of the development process that will reduce the level
aof avoeidable blindness.

There are a oumber of international neongovernmenta] orpanizations that Are active in
blindness prevention, and these may be particularly able to supply rtemperary technical staff
or provide supplies and equipment,

Bilateral programmes hetweesn governments usually iovolves the transfer of financial
resources.  These bilateral arrangements may create 2 greater responsibility between the twn
rountries involved, which can be a source of support for the blindness programma,

Technical cooperation among developing countries (TCDC) provides an efficient mechanism
for promoting prevention of blindnass. Regional and subregional collaboration sheuld be
eneouraged in specific fields, such as training of personnel and organization of disease
control programmes .
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CHAPTER 3 : INITIATION oF NATIONAL PROGRAMMES FOR THE

PREVENTION OF BLINDNESS

Once a nationgl plan for the prevention of blindness has been Formulated in a country,

stepe should be taken to ensure a rapid implementation. During the early phase the programms
will have to rely on available resources within the country, which necessitates pptimal
utilization of those resources.

(n

{(2)

(n

The following measures should be considered in the initial phase of implementation

The medical and administrative staff, who will be responsible for the management of the
blindness prevention programme at the central as well as peripheral levels should be
designated and briefed about their new responsibiliries., It is of particular importance
to identify responsible health administrators at the provincial, district and loeal
community levels, in accordance with the local administrative divisioms. The medical
administrators should, after having received appropriate information and training,
consider resources for blindness prevention within the existing lecal infrastructure, and
ensure the integration of any new activities with ongoing routines. Short national
workshops or seminars for the local medical officers and administrators who will bhe
involved in the management of the prevention of blindness activities have proved to be a
useful and efficient means of imparting the necessary information and training te that
affect.

The establishment of one or several national teams for blindness surveillance. Theze
teams should eopllect and analyse essential data on hlindress. They can be small and
include auxiliary personnel. During field surveys these surveillance teams should
collaborate with and utilize local health personnel.

The training of auxiliary health personnel in eye care should begin in the initiat phase
of a naticonal blindness prevention programme, even if there ig a limited availability of
equipment or of teaching staff, Much valuable experience can be gained in triat courses
for a few pupils, which will considerably facilitate the planning and allocation of
resources for training om a large scale. Training activities in eye care for personnel
at the primary and inmtermediate levels, will then have been elaborated in the planning
phase of the programme, and should be implemented when appropriate. A detailed inventory
of available and possible traiaing Ffacilities at wvariocus levels should be made, and
utilized accordingly. The future needs in terms of manpower, (i.e, tasching staff) and
training aids, documentation and teaching equipment, should be clearly identified and
listed, to facilitate the mobilization of internal and external resources Ffor this
purpose. It is of particular importance to initiate the training of wvillaze health
workers in eye eare at an early stage of the programme, to ensure the full participation
and gctive invelvement of local communities in the nmational programme,

A detailed inventory of available dispensaries, health centres, eye clinics and other
institutions syitable for the delivery of eye care at the primary, secondary and tertiary
levels should be made. The existing infrastructure for eve health services should
accordingly be c¢learly defined for each local administrative division. The resources
needed, in tertms of manpower, equipment and supplies, ro strengthen this network and to
establish an adequate referral system should be analysed and presented im a Form suitable
for funding requests.
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A reliadble system for the regular supply of drugs and other ophthalmic supplies as
neaded, should be worked out for the various levels of eye care delivery. This canm oftan
he included in the general medical supply system, but particular attemtion must be paid
to remote rural areas inm this context, where the shortage of local health personnel may
necessitate improvised systems. The consumptien and utilization of ophthalmic supplies
should be perviodically checked by supervisory staff.

The participation of the community should he ensured from the initial stages of the
programme For its acceptahility by the people. The potential risks of some indigenous
health practices and taboos need to be highlighted and gradually overcome hy a sustained
health education activity,

%00
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SECTION IIT : PRIMARY EYE CARE

This chapter closely follows the report of a Task Torce on "rimarcy
Eye Care, held in WHO Headquarters, Geneva, from 20 to 23 October 1980,
and adopted by the WHO Programme Advisory Group on the Prevention of
Blindpess at its Third Annual Meeting in 1981.

CuaPpTER 1 ¢ DEFINITIONS OF PrIMARY EYE CARE

Primary eve care is a vital component of primary health care and includes the promotien
of eye health and the preventicn and treatment of conditions that may lead to visual loss.

Primary eve care implies the first provision of promotive, preventive and therapeutic
measurse for eye health to an individual or a community, Such weasures may be provided at
different levels of sophisrication depending on local conditions and resources. Hoyever,
primary eye care should be an integral part of primary health care, in view of the existing
situation in mest developing countries, where avoidable blindness constitutes a major public

health problem. In thizs context, priority sheould be given to the determination aof cthe
essentiagl eve care that needs to be delivered at the most peripheral level. The
implementation of primary eye care must also be adapted as far as possible te locally
availadle personnel and existing training programmes. In areas without any primary health

care system, primary eye care services should be developed, and could eventually evolve inteo
& primary health care system,

Primary eye care nuesds to be sustained and supported by an adequate referral system.
This implies the conducting of regular short training courses and the participation of
primary health workers in activities sueh as theose of surgical mobile trams.

de o W
CHAPTER 2 ¢+ PrimARY EYE CARE ACTIVITIES

Primary eye care can be divided into (1) Clini¢al, and (2) Promotive and Preventive
activities. With regard to clinica! activities, distinction should be wmade betwean
conditions that ought to be;

(A) Recognized and treated by the primary health care warker.
{R} Recognized and referred after treatment has been inmitiated.

{C) Recognized and referred for treatment.

CLINTCAL ACTIVITIES

(A) CONDITIONS TO BE RECOGNIZED AND TREATED BY A TRAINED PRIMARY HEALTH CARE WORKER

1. Ceonjunctivitis znd 1id infections

(a) Acute conjunctivitis is recognized by redness of the glohe and palpebral conjunctiva
and purulent discharge without any loss of vision. This should be treated with
frequent applications of antibiotic drops or ointmant by the patient or a Eamily
member. 1If there is no improvement in three days, the patient should he referred,
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(d)

{e)

(a)

{h)

Ophthalmia neonatorum : A red eye with lid swelling and discharze, oceurring in the
first few days after birth, iz oftem caused by gonococcal infection, Conjunctivitis
in  the newhorn 15 a serious and potentially ‘blinding disorder, which requires
immediate and intensive topical and sysremie' antibiotiec frestment.

Treatment should be carried out immediately with topical 1% tetracycline ointment 4
te A times daily and systemic antibiofic treatment. It may be nacessary to comtinue
the treatment for 2 weeks or longer until the conjunctivitis disappears. Cleaning
of the eyes should be done frequently to keep them free of discharge.

Te prevent ophthalmia nmeonatorum all newborn infants. must be treated immediately
after delivery with a single application of tetracycline 1% sye ointment or with
silver nitrate 1% drops in both eyes: (Credé's prophylaxis)., Birth attendants: and
midwives should be instructed hdw to apply ‘this.‘prophylaxis to the eyes of eavery
newhorn.

Trachomz : Trachoma is a chronie, endemic comjunctivitis often sssociared with
seasonal epidemics of purulent comjunctiviris. If the disease is endemic, the areas
in which mass treatment is required should be determined. The treatment congists of
the applicatison twice daily of tetraeyeline 1% ointment to all children Ffor Five
consecutive days each month for six months each vyear, Primary health workers
should participate in these treatment programmes and learn to recognize activa
trachoma and the resultant inturned eyelashes {trichiasis/eantropion). Further
recommendations for tracheoma control are given in Secrien 1V, Chapter 1.

Allergic and irritative conjumetivitis : These include most of the miner affections
producing chronic redness and itching without dizeharge or visual loss, and includes
blepharitis (1id margin infection), allergic conditions and irritationm from dust.
These conditions are treated with =zinc sulfate drops for short perioeds,
Corticosteroid preparations should never be used in field conditions by auxiliary
personnel, or without proper supervisien, for the treatment of comjunctivitis or
other inflammation of the eye.

Lid lesions @ Lid inflammation includes styes (acute abeesses) and chalazia (chronic
favty cysts), These should he treated by the application of warm compresses or
warmth to the eye, and by the application of antibiotic ointment for 3 days.

Triuma

Subcon junctival haemorrhages appear suddenly as a bright red patch on the white of
the eye without dJdischarge or visual loss er pain. The condition does not require
treatment, bur the patient should be reassured that this is not serious and heals
rapidly. Svhconjunctival haemorrhage assoeiated with pain or visual loss should he
referrad,

Superficial foreign hodies

- Conjunctival i Foreign bodies under the eyelids, especially the upper evelid,
should be investigated by proper aversion of the 1lids. These foreign hodies
can he removed with twisted cottenm wool or a clean piece of cloth, fellowing
which antibiotic ointment should be applied.
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- Corneal : Foreign hodies in the covnea usually produce redness, pain and
tears. They may he detected by the naked eye but a magnifying loupe or
magnifying glass is useful to identify and localize them. They may also he
detected by irregularities in the surface reflection of a window ar door on the
cornea. Gentle scraping with a small blunt instrument, a folded pilece of paper
or a cotton tipped applicator may be used to remove superficial corneal foreign
bodies. After removal, antibiotic ointment should be applied. TIf the foresign
body ecannot be removed easily, the case should be referred to the secondary
level.

{c) Corneal abrasions are due to the loss of the superficial layer of cells on the
surface of the cornea, usually follewing @ wminor injury o the eye, e.g. a
fingarnail seratch. Cormeal abrasiors can be detected hy the presence of an
irregular surface reflection on an otherwise clean cormea. Corneal erosions are
treated by the application of an amtibiotic ointment and the application of a
starile eye patch, if zvailable. The antibiotic applicstion is repeated daily as
long as the eye is painful.

{d) ®lunt trauma {contusions)

@ - Eechymosis of the lids ("black" or bruised eyelids) do not need treatment if
vigion has not been affected.

- Blood behind the cornea (hyphaema) has the appearance of a dark red stain of

the cornea (often with a fluid level) that hides the popil and iris. These
patients usually have some visual loss. These cases should rest for five
days. They must not be ziven aspirin or aspirin derivatives (any salicyelie

acid derivatives). If there is severe pain or nausea and vomiting, or 1f the
blood does not disappear, at teast in part, within five days, the case should
be referred to an eophthalmic centre.

3. Blinding Malmutrition

Blinding malnutrition (xerophthalmia and keratomalacia) wsually occurs in children under
gi% yesrs with malmutririon. Vitamin A deficiency can present as:

- night blindness {for instance, a child who cannot sse or fiad its mother in a
darkened room);

@ - foamy spots on the white of the eyeball on either side of the cornea (Ritot's
spots);

- dry eye, in which the cornea appears to¢ be roughened and dull and does not have
moist appearance (xerophthalmial;

- corneal ulcers may occur in severely malnourished ehildran, particularly after
measles, 1In these cases the child may not complain of pain and a black spot may
appear on the sarface of the cormea where the iris has been pushed through.

These czses should all be treated with 3i0mg (200 000 T.U.) of retinol palmitate
(vitamin A) orally on two successive days. All children with corneal ulears should receive
Vitamin A& whether or net a deficiency is suspected (and refarred as indicated helow).
Further recommendations for the control of blinding malnutrition are given In Section TV,
Chapter 2.
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(M) CONDTTIONS THAT SHOULD BE RECOCNIZED AND REFERRED AFTER TREATMENT HAZ BEEN INITIATED
Tr 1z assumed that secondary or tertiary level centres are availahle for referral.
However, in some areas, agcess to such centres may be limited, difficult or delayed; under

such cilrcumstances the initial treatment giver should be continued.

1. Corneal ulecers

Coracal ulcers can be recognized as red, painful eyes ususally with seme decreased
vision, and frequently cause blindness. The surface reflection of the cornea dis
irregular and there is often a white spot on the cornea. These potentially blinding
comditions require urgent and expert attentiom. Tt is important that the primary health
care werker should recognmize the condition, initiate treatment by cleansing and hy
topical application of antibioties; the patient should than be immediarely referred to a
secondary level centre.

4. Lacerations or perforating injuries of the eyeball

- These injuries are caused by trauma to the eye. The eye is usually red and painful
with visual lows. There is oFften a bhlack spot protruding through the wound {(the iris or
uveda). The eye should be protected with a shield and systemic antibiotic treatment
administered if avsilable. Fve ointment should be avoided,

1o Lid lacerations
Large 11d lacerations and those involvipz the 1id margin should be referred, after

inttial gentle cleansing and padding. Systemic antibiotics may be administered, if
available, before referral.

4. FEntropion/Trichiasis

Inturned eyelids with eyelashes rubbing on the cornea (trichissis and entropion) are
mogt common in regions with hlinding trachoma, but may woecur for other rvezsonz. The
patient usually complains of a scratching of the eye, The inturned eyelashes can he
detected with a good light directed at the lid margin, and the lids slightly relled away
from the eye while the patient looks up and then down,

These cases must have eyelid surgery as soon as it is convenient, 1f the locality
is visited regularly by a trachoma surgery team, a list of such patients should bhe kept
for the tesm, Otherwise the patient should be referred to the nearest eye service for
surgery. As a temporary measure to prevent damage to the cornea and relleve symptoms,
the inturned eyelashes should be pulled ocut with epilation forceps, and antihiotic
mintment should be applied at least once daily until surgery can be dane.

5. Burns

- Chemical: Prolonged irrigation with the eyelids held wide open should be ¢arried out
immediately, and antibiotic sintment, if available, applied hefore referral,

= Thewrmal: If there is serious skin damage, antibiotic ointment should be applied and

the patient refarred.
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(C) COMPITIONS THAT SHOULD RE RECOGNIZED AND REFERRED FOR TREATMENT

1. Painful red eye with visual loss

These patients should be referred immediately.

1~

Cataract

Cataract 1is an opacity of the lens of the eye. Patients with cataract have zradual
loss of vision not accompanied by pain. In advanced cases the pupil appears to be chalky
white or greenish-grey in colour. These patients should be referred as is convenient to
the nearest eye service for surgery to restore sight. Further recommendations for the
management of cataract are given in Section IV, Chapter 4.

3. Prerygium

Pterygium is a vred, fleshy growth on the surface of the eye that comes onto the
surface of the cornmes and may eventually obscure wision. Tf the wvisiom is affected, the
patient should he referred Lo the nearest eye service as ls convenient.

4. Visual loss

Patients whose vision has decreased and with a vision worse tham 0.3 {(A/18) in
either eye should he refarred.

FROMOTIVE AND FPREVENTIVE ACTIVITIES

In order to promote eye health and prevent less of sight, the primary health care workerx
should disseminate appropriate information to as many people in his community as possibla.
Much of this education could be imparted to specific target groups, such as village leaders,
community councils, administrative authorities, school teachers and pupils, as well as
individual households,

The primary health ecare worker must be an effective educater, capable of making the
community aware that the majority of blinding diseases are sither preventable or curahle.
He should alse educate on personal and environmantal hygiene, nutrition, sanitation, and
protection of the eye.

The primary health care worker should stimulate individusl and community participaticn in
activities to prevent blindness, and become actively involved in community-based treatment

programmes, for example against trachoma and xerophthalmia. The primary health care workor
should also alert and follow up local aectivities imitiated by higher levels af eye care
services or mobhile units. Such activities may include the =supervision of treatment schemes

and reassessment of certain results, e.g. trichizsis operations.

de o
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CHAPTER 3 : PERSONNEL AND TRAINING

Primary thealth ¢are workers should be responsibhle for the
delivery of primery eye care, and this should be an integral
comprment of their duties.

MINTMUM QUALIFICATTONS FOR SELECTION

{a) Ability to read and write

{h) Accaptable to, and preferably selacted by, the communmity.

TRATNI NG

Training should be simple, practical and task-oriented. It shonld be carried out, as far
as possible, in or close to the community to be served and chould preferably he imparted by
the supervisor, whe weuld also be responsible For evaluation. Wherever feasible, existing
health facilities may be atilized for group training.
ST LN O

The primaey health care worker should he supervised through regular wvisits of the

arcendary  level  persomnal, e.g. ophthalmologist, ophthalmic medical assistant, general
physician or other competent health personnel.

RECOIRDE AN RETPORTTING

Recnrds should preferably he kept in a netebook indicating the following detaila: name ,
age, sex, tribe (where applicable), lecality, complaint/symptoms, provisional diagrosis, and
the traatment piven,

Reporting should be done by the supsrvisor during visits te the primary health care
witkar, extracting relevant information from the record book.
REFRESHER COURSRE

These  shoield he provided periodically hy the suparvisor or other suitable personnel,
#ither at the community level, or, if possible, at 3 training centre.
EVALUATTON (i YRAINING

Fvalnation of the training and the performance of the primary heszlth care worker should

br warried out by the supervisor, utilizing the record hook and personally assessing the
FNeld work,

An overall cvaluation of the prevalence of the blinding conditions in the community
concernad and the «ffectivensss of the role played by the primary health care worker should
be the responsibility of suitabhly qualified perscnnel.
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CHAPTER 4 :  SuPPLIES AND FouipMeENT FOR PrRIMARY EYE (ARE

Tn many areas, local conditions should guide the choice of drugs
and equipment from the following lists

DRUGS

- Tetracycline 1% eye ointment

- Chloramphenicel or another antimierobial preparation for topical use in the eye
- Zinec sulphate 0.2% eye drops

- Vitamin A capsules - 110mg retinel palmitate (200 000 I.U,)}

~ Silver nitrate 1% eye drops - for use in the newborn as a prophylactic. Alternatively,
a single application of retracyeline 1% eye ointment can be given to prevent ophthalmiz
necnatorum,

FEQUIPMENT AND SUFPLIES

- Optotypes. These should be adapted to local needs and could inelude:= Landaelt ring;
Smalten chart; E Types; 8jdgren's Hand Chart; either as single optotypes or a
simplified multipla optotype chart,

- Terch znd batteries.
- Hand magnifying lens.
- fpilation forceps in trachoma endemic areas.

- Dressingsi— eye pads, bandages, sticking plaster, eye shields.

Whereaver feasible, local production of items, such as bandages, shields and epitlation
forceps, should be encouraged.

Fyedrops and ointments containing pilocarpine, atropine or corticosteroids should not be
provided at the primary level.

It is highly desirable that the supply of ophthalmic drugs to the primary health care
centres be as standardized and as uniform as possible, in order to enhance availability and
reduce costs.

To avoid the laoss of supplies and drugs, it is recommended that there should be regular
supervision and auditing, which would also ensure the adequate and regular supply of
med Lo aments.
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CHapTER 5 @ TRAINING AIDS

The training of 2 primary health care worker in the field of aye
care will require teaching aids, such as manuals, recognition cards
and posters. Such aids should he simple, of durable material and
obtainahle at = relatively low cost.

Primary eyec care L& an essential part of primary health care and the importance of

promoting cve health at the community level szhould %e stragsed, Training aids could inctude
material on:

(o) Methods of Examination (to be illustrated by diggrams and/or photographs)

Taking and asssssing the patient's history.

- Assessment of visuatl acuity and recording.

- Tnspection of the eye and the lids.

- Exposure of the conjunctiva of the lower lid.

- Eversion of the conjunctiva of the upper 1id.

- Inspection of the globe in different directions of gzaze.

- Examimation of infants.

(h} Clinical conditions

The manual should outline the coaditions to be recognized and treated by the primary
health care worker and those needing referral, as listed above,

Suitable 1llustrations, together with brief and clear descriptions, should he used.

() Methods of treatment

= Cleaning and irrigating the eye.
- Applying eve drops and ocintment.

- Application of eye pads, shieslds and strapping and handaging.

(d) Community participation in the prevention of Blindness

The preventive and promotive aspects of blindness prevention should be included.

%0 0




SECTION IV : METHODOLOGICAL APPROACHES TO SPECIFIC
BLINDING PROBLEMS

INTRODUCTION

In some communities with heavy loads of preventable hlindness,
there may be a need for intensive control programmes diresctad against
one or more specific eye disesses. Methods for the control of
blinding trachoma, nutritional blindness and ocular enchocerciasis
are described in WHO publications listed in the Bibliography. Of the
other conditions that contribute to blindness in  almost  all
countries, cataract is by far the major blinding condition and may

invelve over 90% of those over 60 years of age.

The features of these digorders and the means te contral them
are presented here te give a broad overview of these major bhlinding
diseases, The specific WHO publications prepared for some of these

conditions present the contrel measures more fully.

Another particularly useful document for nstional programmes for
the prevention of blindness is "Methods of Assessment of Avoidabls
Blindness” (WHO Offset Publication No.S4) which deseribes in detail
practical techniques needed for the assessment of blindness and
blinding conditions by surveys. These assessment technigques are not
summarized There, but ghould be reviewed directly from that

publicacion.

e o gy
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CHAPTER 1 : TrAcHOMA

.1 PRESENT STATE OF KNOWLEDGE

fndemic trachoma is still a major cause of blindness in rural communities of the
developing wortd.  Trachoma and associated infections s2re estimated to affect approximately
0 millinn people, mest of them in poorer rural communities of the developing world
especially in the arid areas. There are probahly A to @ million hlind from trachoma, and a
much larger nuember has suffered partial loss of vision. Trachoma can be controlled and
hlindness and visual loss prevented by relatively simple and inexpensive measures.

FERCRIPTTON

Trachema iz a chreonic inflammation of the eye leadimg te ved, rough, thickenad membranes
covering the inside of the eyelid and to opacity of the cornea. The specific etiologic agent
of trachoma is Chiamydia trachomatis, but other pathogenic microorganisms often contribute to
the disease process.

Tn wvarious communities trachomatous inflammation may undergo spontaneous resolution, or
ay progress  toe  conjunctival  scarring which can cause inward deviation of eyelashes
(trichiasis} or of the 1id margin (entropien). The abrasion of the cornea by wiry lashes,
and defeuts in Lid closure, frequently result in corneal ulcerstion, followed hy scarring and
visual loss. Thus trachoma may heal with no permanent damage or it may, in its severest
form, lead to gross and crippling damage to the cornea. The final wvisual aeuity may range
from normal vieion to total blindness. There is now a clearer definitien of the risk for the
individoal and for the community which makes it practicsble to distinguish communities with
”Hiiﬂihlﬂ_Eﬁiﬁhﬂmi” from those with '"mon-blinding trachoma".

P Onoey

Chlemydia trachomatis eve infections occcur in twe distinct epidemiological situations,
each  carrying different significance for the affected communities. The first 13 the
ctassical potentially hlinding disease of devaloping countries that is spread by eye-to-eye
trapsmission of infection, and iz hest defined as hyperendemic (or endemic) trachoma. It ia
_trachomatis, almost invariably the sevotypes A, B, or C.

cagsed by 0

Infection of the aye by sexually transmitted C, trachomatis (serotypes D, E, F, G, H, I,
Jy or K) produces an eye disesse which is often not distinguishable from the inflammatorv
phase nf endemic trachoma. Milder cases of this eye disease are usually called inclusion
conjunctivitis, bhut the term "paratrachoma conveniently applies to the whole speetrum of
disease resulting from eye infecrions with sexually transmitted chlamydiae, These sexually
transmitted 7. trachomatis also infeet newborns and cause conjunctivitis, pneumoniz  and
gastrointestinal infection. Although the sporadic eye inmfectioms with these C. trachomatis
straing rarely produce permanent visual loss, the respiratory tract infections in infants and
genital tract infections in adults are important health problems in affected populations.

Palhways to blindness in communities with endemic trachoma: communities with trachoma of
Rlinding  severity usually suffer from annual or biennial epidemics of bacterial
conjunetivitis, These seasonal epldemics are clearly associated with wvastly increased
numbers of eye-seehing flies. This combination of factors escalates nonblinding trachoma
inte hlinding trachema in the community concerned, Furthermore, during these geasonal
epidemics, suppurative corneal ulceration is commeon, and constitutes an acute pathway tn
bilateral blindness. This "acute ophthalmia" adds to the chronic trachomatous ("chronic
ophthalmia) pathway to blindness.
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EPTDEMTIOLOGY

Trachoma has a worldwide distribution. At present, blinding trachema is a major public
health problem 1in parts of Africa, the Middle East and the drier regions of the Indian
subcontinent and South Fast Asia., Poekets of blinding trachoma exist in Larin America,
Australasia snd the Pacific Islands. WNon-blinding trachema is present in these same areas as
well as in a muech broader regieon that includes most of the drier subtropical and tropigal
countrieg.

In Europe and North America, trachoma regressed and disappeared with the rising living
standards that aceompanied industrialization and economic development. Thus under the living
conditions prevailing in developed countries apd in better off orban communities of
developing countries, trachoma 13 razely transmitted and, if acqguired, it is mild.

In the most heavily affected communities, most children are infected by the age of 1 or 2
years and by adolescence the prevalence of active disease starts to decline, but some adults
continue to have signs of active disease. Because children constitute such a large proportion
of the population in hyperendemic trachoma areas, those with active disease are the chief
reservolr of trachomatous infection in the community.

Blinding lesions ave the outcome of earlier severe or moderate intensity inflammatory
disease. These are pgenerally observed in adults but may occur in childhood due to very
severe inflammatory diseace.

It has long been known that trachoma is associated with poverty and that economic
development appears to eliminate or reduce the severity and prevalence of the disease. Among
the envirenmental and behavioural featuves of greatest importance are the presence of young
children in the household, crowding, and the ynavailsbility of safe water for household use.
All these factors, ftogether with inadequate disposal of human and animal waste, centribute to
an increase in the fly population, and to the frequent, unrestricted, and indiscriminate
mixing of acular contacts or of ocular discharges.

DIAGNOSIS

The upper tarsal conjunctiva has been selected as a convenient index of trachomatous
inflammation in the eye as = whole, A claessification of the intensity of inflammatory
disease in individual cases has been developed that is hased on the scoring of the specific
signs, lymphoid follicles (F} and papillary hypertrophy (P), which are described in the WHO
publication "Guide to Tracheoma Control" {see Refarences and Bibliography).

A community with hlinding trachoma can be recognized bWy the presence of persons with
severe visual loss due te corneal opacity and a substantial prevalenge of potentially
disabling trachematous lesions, particularly ctrichiasis/entropion, These irraversible
changes appear as the long #*erm outcome of prolonged or recurrent inflamatory disease of
modarate or severe intensity. Communities with non-blinding trachoma have a low pravalence
of potentially blinding lesions, and they do not have a substantial prevalenrnce of visual loss

due to trachoma.

In communities with trachoma, chlamydial infection iy aslwavs present, but other ocular
mizrabial pathogens appear to contribute signifieantly to the intensitv of trachoma and to
the lesions that impair visien.
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1.7 METHODS QF INTERVENTTON

CHEMOTHERAPY

In communities with severes blinding hyperendemic trachoma the objectives of chemotherapy
are:

{a} Reduction in the intensity of trachoma, and hence of the incidence of blindness.
() Reductionm in transmission of infection.

Sulfonamides, tetracyclines, ervthromycin, certain other macrolides, and rifampicin are
known to be effective in treating active trachoma. Topical tetracyclines (eye ointments or
suspensions) are the recommended preparations for large scale treatment of trachoma.

Trachoma c¢ontrol programmes have been based essentially on the wmass application of
locally applied antibiotics. Tnitial inteasive large scale chemotherapy should reduce the
ocular reservoir of Chlamydia in the population and should he followed by intermittent,
family-based topical treatment to control further eye~to-eye transmission, Such family-hased
treatment  with  topically applied antibiotics depends on the wasy local availahility of
effective drug preparations at low cost, and on vigorous health education by loecal health
workers.

There may be a rationale for the use of systemic chemotherapy on a selective bhasis.

SURGICAL CORRECTTON OF TRICHIASIS AND/OR ENTROPION

The correction of lid deformities has an immediate impact on preventing blindness, These
simple procedures can be carried out in affected communities. Surgical programmes may stil]
be required where active trachoma is no lemgar a problem but where the previously acquired
trachomatous scarring among older age groups continues to evelve and to cause new  1id
deformities and visual loss.

1.3 ACTTON AT VARIOUS LEVELS

"R IMARY LEVET,

The actual applicarion of antibiotics to the eye is often carried out by local health
aides with litcle, tf any, formal training in health work.

In the long run, most of the antibiotic Etreatment must he carried out hy the affected
population itself. To do this, the people need to have an understanding of the discasc and
measuras  that can be taken for Lreatment. Provision of water, reduction of Thousehold
crowding, identification and control of breeding sites of eye-seeking flies anmd improvement
of personal hygiene shovuld be actively encouraged and assisted, im order to reduce the
transmission of eye infections.

SRCONDARY LEVEL

Simple eyelid surgery in the community itself is essential to block the chranic pathway
to blindness from trachoma., This surgery can bhe provided either by health centres ar mobile
Leams. FExperience has shown that selected and appropriately trained medical auxiliaries can
provide most of the 1id surgery needed.

fince the baeklog of trichiasis and entropion hags been deatt with, there will he 2
continuing need for surpery on a lesser scale because cases of potentially blinding 1id
distortions will continue te arize long after infective stages of trachoma have been
controlled in the community. In severely affected communities periodic surveillance with
provision of 1id surgery will therefore be regquired for many vesrs,
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1.4 DRGANTZATIONAL ASPECTS OF TRACHOMA CONWNTROL

PLANNING AND INTEGRATION

The primary eohjective of public health programmes for the contral of trachema 1is the
prevention of blindness. Such programmes should be designed and implemented as an intepral
part of activities aimed at controlling blindness from other major causes, Onge contral of
nlinding trachoma has been achieved, provision must ba made to mainfain surveillance to
detect the occurvence of cases with severe, potenttally blinding trachoma.

Contral programmzs should be focused on communities with a substantial prevalence of
blinding trachoma as indicated by the presence of:

{a) corneal bdlindness, with

(b) potentially blindinmg trachomatous trichiasis and entropion;

{¢) moderate and severe trachomatous inflammation.

Preliminasy prevalence surveys should identify communities with blinding trachoma which
can be recogaized by the presence of persons with severe visual loss due to carnsaal opacity,
a high prevalence of severe and moderate intensity of inflammateory disease and trichiasis and
entropion. Such surveys should alse assess blindress rates and other causes of blindness in
the community.

Programmes to control trachema should include the following elements:

(1) Asssssment of the problem.

(2) Allocation of resources.

{(31) Training and utilization of loecal health workers.
{4) Chemotherapeutic interventions.

(%) Surgical interventions to correct lid deformitias.

(6) Health education and community participation.

{7Y Evaluation of the =ffeet of interveation.

TRAINING

Effective control of blinding trachoma can be achieved by the introduction of relatively
simple measures which can be applied by appropriately trained health personnel, including
auxiliaries. Training is therefore =n essential part of trachoma control measures,

Because conditions vary in diffaerent countries, or within different regions of the same
country, it is not possible to provide detailed recommendations for training that would be
valid everywhere, It is possible, however, te define tasks 1in a progressive scale of
complexity and to list broad categories of pearsonoal who would bhe invelved in their
implementation.

The tasks to be performed in trachoma control preogrammes include:

(1) Organigation and administration.
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(2) S8pecial disease conzrol activities:=
- Identification of disease and recording findings;
- Treatment.

{3} Tromotion of eye health.

EVALUATION

The selection of target populations is a critieal step in trachoma contrel programmes.
Follow-up assessments are necessary to evaluate the effectiveness of the programme. The
needs of each community change continuously and must be reviewed at regular intervals.
Antibintie treatment and econemic development may substantially and rapidly reduce the
prevalence of the Inflammatory dizease., On the other hand, in communities with a substantial
amount of potentially disabling scarring, new cases of trichiasis/entropion will continue to
appear, 5o continuing surveillance will be necessary for many years after active inflammatory
trachoma has been controlled.

1.9 RECOMMENDATIONS FOR COMMUNITY-BASED TRACHOMA CONTROIL

Community-oriented treatment of trachema showld aim at decreasing the intensity of the
disease and reducing the reservoir of the infection especially in  children. The
identification and surgical ecorrection of deformed eye lids are essential components in
programmes to prevent hlindness due to trachoma.

COMMUNITY AND S0OCTAL DEVELOEMENT

The provision of water for domestic use, reductionm at hausehold crowding, elimination of
the breeding sites of eye seeking flies and improved persomal hygiene all! have ap effect on
reducing the intensity of inflammation in trachoma. Health education is an essential tool to
achieve these behavioural changes.

ANTIMICRORIAL THERARY

The mass application of a topical antibiotic {usually 2 tetracycline) may he supplemented
hy oral antibiotics. Detalled reccomendations are provided in the table which follows.

LD RIRGERY

Surgleal intervention for distorted eyelids and inturned eyelashes has an immediate
effect in preventing hlindness and includes the following components:

Case finding s
{(a) Tdentification in the community by local health workers or others: or,
(b) Screening of the population by specially trained personnel.

Provision of corrective surgery

(a) Referral to nearest district hospital or secondary centre where lid surgery
avatlable: and/or,

(b) Mobile teams to do case finding and carry out surgery every 12 to 48 months.

Temporary measures that can be used if surgery is not immediately available

(a) Application of tetracycline or other antibiotic ointment twice daily.

(k) Periodic removal of individual lashes that are irritating or damaging the cornea,
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Suggestions for the control of sctive infectigus trachoma

{MacCgllan Stages [, IT or I1I, severe, moderate or mild intensity trachoma)

These are general guidelines

and

trachoma control programmes.

Prevalence of

active trachoma

In children under
10 years, more
tharn 20% with any
active trachoma
or 5% or more
with modarate or
severe intensity
disecase.

In children under
1 years, from 5%
to 20% with any
active trachoms.

Less than 5%
active trachoma
or sporadic cases
in ¢hildren under
1N years.

®#  (Oral

Rasic treatment

Mass treatment with
topical antibiotics:
topical application
of a tetraeycline
ophthalmic oilntment
(usually 1%} to the
eyes twice daily for
5 comgecutive days,
or once daily for

10 days each manth
for 6 congecutive
months or for &0
consecutive days.

An alternative anti-
biotic is erythro-
mycin.

Mass or selective
topical antibiotic
treatment.

Selective topical
treatment with
antibiotics.

therapy with tetracyclines

should be modified

Additional treatment

Selective treatment of
severe or moderate inten-—
sity cases with systemic
antibiotices or sulfona-
mides, only under medical
supervision in well moni~
tored programmes (for
limitations, see foot-
note®),

Distributiom of ointment
to families for seli-
treatment.

Seleckive treatment as
degoribed above,

Distribution of ointment
to affected families for
gelf=treatment.

Distribution of ointment
to affected familias,

to meeat

can be recommended only on a

the goals of individual

Eye health promotion

Improvements in personal
hygiene and community
sanitation, including:
fly control; improvemeént
of community water supp-—
lies and waste disposal;
distribution of anti-
biotic ointment during
annual outbreaks of
purulent eonjunctivitis.

Sgme as above.

Case finding among family
mambera and close
contacts.,

selactive

basis for severe and moderate intensity cases under medical supervision during
drug administration and only for

males.
with

bome growth
digsturbances.

Potential
dimethylchlor-tetraecycline),
years of age {(least marked with oxytetracyeline and doxycycline?},
during
For pregnant women and nursing mothers,

hagards

the period

children over 6-8 years
of tetracyclines
staining of teeth

include

of administration, and

tetracyelines

of age and adult
photosensitization
in cnildren under about 7

{worse

slowing of
gastrointestingl
ara not
the foetus and

recommended because of the possibility of adverse effects on
erythromycin may be given instead. Systemic sulfonsmides are alse effective,
but carry a substantial risk of allergic reactioms, some of which are serious
and life-threatening. Furthermore, the wide wuse of oral tetracyclines,
erythromycin  and sul fonamides result in the emergence of
bacterial pathogens.

may reslstant
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CHAPTER 72 : BLINDING MALNUTRITION

7.1 PRESENT STATE OF ENOWLEDGE

Blinding malnutrition {xerophthalmia, keratomalacia) results from lack of Vitamin A,
often in a background of geperal malmutrition.

Vitamin A participates in many bodily functions, including growth and immune competence.
The earliest and most dramatic effects of Vitamin A deficiency involve the eye. Vitamin A is
necessary for synthesis of photo-sensitive pipgments of retinal cells and for normal
differentiation of mucous secreting epithelial structures. Deficiency results in night

blindness, keratinization of the conjunctiva and cormea, and ultimately corneal uleeration
and melting.

‘ Mgltiple factors affect Vitamin A status. One of the most impertant is adequacy of
vitamin and provitamin A intske. The recommended intake of otherwise healthy pre—school-age
children is approximately 300 to 400 g retinol palmitate (Vitamin A) per day, Populations

at tisk of nutritional blindness generally receive most of their Vitamin A from

provitamin-rich fruits and vegetables. Such foods are often seagonal. When available,
intake must be many times daily requirements to ensure adequate 11ver storEs ‘during periods
when availability and consumption are low.

Diarrhoea, worm infestation and other intestinal disorders impair Vitamin A absorption,
while respiratery tract infection, measles and. other febrile illhesses increase metabolic
demands, and often interfere with mormal feeding. Protein-energy malnutrition is an added
burden and interferes with absorption, storage and utilizatien of the vitamin., Where these
contributery factors are cowmon, dietary requirements are incressed. In some instances
corneal destruction may be exacerbated by secondary bacterial infectiona.’

RPIDEMIOLOGY

NMutritional blindness can occur at any age. The various contributory factors occur most
frequently amonz young children of disadvantaged communities, who are, therefore, "at highest
rizk of ®xerophthalmia. Severe, bllndlng corneal destruction in partidular is larpgely limited
to the first 4 to 6 years of 1ife, and is especially frequent among those 6 months to 3 years
of age. - )

The younger the child and more severe the disease, the hlgher will 'be the mortaliry. A
majority of the cases of cornesl destructlon that fail to rece1ve medlcal attention probably
die.

Since the factors responsible for Vitamin A deficiency are generally shared by other
members of the family and neighbourhood, cases of xerophthalmia have a tendency to cluster
within specific geographic areas. ;

Roughly 5 million children develdp,‘xembphthélmia avery yéar. Half a million develop
active corneal involvement and of thefe Half go blind, o

Nutritional blindness iz endemic in much of Asia, with scattered foci in the Caribbean,
Latin Ameriea and the Middle East. Cases. of ‘¢lassical xerophthalmia have been reported from
many areas of Africa, particularly communities in which provitamin A-rich Red Palm cil is not
regularly consumed. Most childhood blindness in Africa is ascribed to measles. 1t is as yet
unclear, hewever, if measles 1is simply pre01p1tat1ng acute, severe xerbphthalmia among
children of borderline Vitamin A and prote1n status. Co

‘l’
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DIAGNQSIS

Uncomplicated, gradual Vitamin A depletion resuelts in clinical changes of increasing
gseverity. The earliest manifestation is night blindness. The affected child has difficulty
seeing under reduced levels of {lluwination. Among populations in which xerophthalmia is
andemic, a history of night blindness of recent onset in a young child almost invariably
indicates Vitamin A deficiency.

With more advanced disease, keratinizing metaplasia of the conjunctiva hecomes apparent
as an oval or triangular area of dry, nonwettable irregularity, lateral to the cornea, known
as conjunctival xerosis. With more severe deficiency, conjunctival involvement 1s more
extensive, Whan foamy or cheesy material composed of desquamated keratin and bacteria cover
the dry surface the lesion is known as a Bitot's spot. Comjunctival xerosis or Bitot's spots
in young children usually indicate Vitamin A deficiency. Tn older individuals these spots
are often inactive sequelaes of earlier disease.

Corneal wxerpsis begins as a hazy, dry, nonwettable change in the inferior aspect of the
cornea. With more severe deficiency the changes become more striking and cover more of the
corneal surface.

The foregoing abnormalities are all reversibie. Onee there has bheen loss of corneas!l
substance (strema), however, scarring results, The mildest form of stromal loss is small,
circular or oval, sharply circumscribed corneal uleerations of varying depth. Thesae are
usually eccentric and readily plupged by iris, thereby preserving the basic integrity of the
aya, Prompt treatment results in a small peripheral scar; good wvision is usually retained.
Pocal areas of corneal ngerosis (keratomalacia) may have a similarly happy outcome. These
begin as opaque, bulging masses, most or all of which may liquify and bare the iris below.
When one-third or more of the corneal surface iz involved, however, wision 1= often
permanently vteduced, either by ceatral scarring or loss of intraocular contents. FPrompt
therapy is still imperative, to preserve what little vision may remain in either eye, and to
save the c¢hild's 1ife, {Complete corneal necrosis results in extensive scarring (leukoms,
adherent leukoma) and a deformed (staphylomatous) or shrunken {phthisical) glehe.

¥erpphthalmia dees not always occur in the sequence outlined above. Acute decompensation
of borderline Vitamin A status, as sometimes in measles, may rvesult in rapid, extensive
corneal destruction in eyes which had previously appeared perfectly neormal. Feeding a high
protein diet (lacking Vitamin A} to severely malnourished childrem may produce a similar
picture because the attendant growth spurt rapidly exhausts the child's meagre Vitamin A
reserves. Even with gradual, slow depletion, parents may be unaware of the presence of alght
blindness; and inflammation, that commonly accompanies corneal uleceration and necrasis, may
mask conjunctival xerosis.

2.2 METHODS OF INTERVENTION

Before instituting an Intervention programme, it 1is necessary to determine: whether and
where nutritional blimdness is a significant problem; dietary practices that might he
contributing to the situstien; the availability of natural dietary sources of Vitamin A and
provitamin A; and the existence of potentially fortifiable foed stuffs. Clinical data can be
compared with established prevalence criteria defining a xerophthalmia problem of public
health significance.

Frevention takes two Fforms: reducing the prevalence and severity of contributory factors
(e.g. protein-energy wmalnutritiom, respirateory tract infection, disrrhosa, measles) and
increasing Vitamin A intake. 0Of the contributory and precipitating events, measlas 18
probably the most preventabls, An effective measles immunization programme would prevent a
quarter to a half of the cases of netritional blindmess in some countries.

Increasing Vitamin A intake removes the basic, underlying cause of the problem. fven in
the continued presence of contributory factors, adequate Vitamin A stores will prevent the
vast majority of cases of nutritienal hlindness.
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The most impertant, laeng-range solution is to ensure children consume adequate quantities
of natural dietary sources of Vitamin A, protein and calories. Mothers should be encouraged
to breastfeed their children, as breastmilk is generally the newborns' sole source of
Vitamin A. By 6 months of ape, provitamin A-rich foods, like mango and papayas, should begin
te supplement breastfesding. Dark green leafy vegetables should be added te the diet by cone
year of age. Few families of high risk communities can afford foods rich in the preformed
vitamin (eggs, liver and dairy products), but =small fresh fish, eaten whole (with their
livers) are a good source of Vitamin A. Prolenged high temperature coocking may destroy the
Vitamin A content of foods, and should he avoided,

Where Vitamin A- and provitamin A-rich foods are inexpensive and alrgady available,
nutrition education programmes are needed to motivate consumption in  the high risk
population. Where expensive or unavailable, introduction of home gardening and other
horticultural activities may prove feasible. 100z of mange or 35g of dark green leafy
vegetables will supply daily Vitamin A requirements of most young children. The greens
should be lightly bhoiled, drained, and the excess water discarded, thus removing oxalates,
cyanates and other potentially toxic substances. The child 4is less likely to avoid tha
greens if they are shredded into small pieces and thoroughly mixed with his staple {e.g.
rical.

Where high visk groups consume little in the way of edible oils, thege should he added to
the diat to enhance Vitamin A absorption.

Periodic orel administration of massive doses of Vitamin A is & direct, short=term method
of preventing xerophthalmia in high risk populatiens, in which it should be given to infants
and their mothers within one month after delivery, to children 6 months to 6 years of age
and, 1in regular small doses, to wemen of childbearing age. Vitamin A fortification of
widely consumed foodstuffs or seasonings is an effective way to increase intake in high risk
populations.

To treat children with xerophthalmia or any eorneal uleepation, Vitamin A supplementation
should be administered by the oral or intramuscular route. f{See Tables 1 & 2, References and
bibliography for recommended dosages.)

2.3 ACTION AT VARTOUS LYVELS

PRTMARY LIEVEL

Where xerophthalmia is known to be a major public health proBblem, thought should he given
to instituting emergency, generalized prophylaxis by periodically administering large doses
of Vitamin A to the population at risk (see Table 2). The vitamin should be administered by
village or urban level primary health care workers and under-five-clinics, az part of their
regular routine.

In addition to rvoutine distribution, the primary health care worker should examine every
thild for =xerophthalmia (by enquiring about the presence of night blindness and seeking
avidence of Bitot's spots and corneal uleeration).

Children with xerophthalmia or any of the major contributory conditions (diarrhoes,
respiratory tract infection, wmeasles, protein-energy malnutrition) should receive oratl
Vitamin A on two successive days, and additional doses be given every ? weeks to cases with
severe, persistent protein deficiency until corrected. The contributory conditions
themselves require attention. Cases failing to respond te therapy should he referred to a
secondary facility, as should all cases of corneal ulceration or necrosis.

Because Vitamin A deficiency clusters in families and neighbourhoods, families of
affected children, their neighbours, and if at all possible the rest of the village ghould be
made aware of the potential seridusness of the problem and the ease with which it can he
prevented. They should be provided with specific instructions about which locally available
fonds to Feed their children and how best to prepare them.
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SECONDARY LEVEL

Where village leval workers are not avzilable, primary xerophthalmia contral is provided
by static centres {(¢linics, hespitals, etg.). For the mast part, these only reach ghildren
presenting of their own accord. Sinee Vitamin A deficiency clusters in communities. a modest
sutreach programme can be a cost-effective means of impacting on the problem., Centre
personnel can visit the neighbeourhoods from which the xarvophthalmia cases arise, administer a
massive Vitamin A dose to all pre-school-age children, and provide nutritional education to
their families. Among cultures that readily recognize night blindness, teachers can instruct
school c¢hildren to report the condition when preseat among younger siblings. Centre
personnel should tespond to a pesitive report in exactly the same way as fo a salf-refarred
case.

Static centres often have better trained staff, mere plentiful medical supplies, and
in-patient Ffacilities. They are, therafore, better able to handle cases of corneal
ulceration and necrosis (and the severe illnesses commonly accompanying them) than are
village-level workers, Centre persemnel may also be able to supervise primary health care
workers and provide them with refresher courses, fsedback and encouragement.

TERTTARY LEVEL

Thare is little need for sophisticated, tertiary level care in the treatmant of
nutritionmal blindness. Prompt Vitsmin A therapy will usually preserve useful vision whenever
that is setill possible. Those blinded from =xerophthalmiz rarely henefit from corneal
transplantation.

2.4 ORCANIZATIONAL ASPECTS

PLANNING AND INTEGRATION

Central staff must first determine, through various assessment techniqgues, integrated
with other assessments where practicable, whether nutritionmal blindness is a significaat
problem; areas in which it is most severe; and the reasons responsible for its presence. An
appropriata intervention strategy will reflact this information, available resources and the
exigting health care delivery systems.

Some strategies, like fortification, are necessarily centralized and often natiomal in
character. Implementation reguires cholce of an appropriate foodstuff or geasoning and level
of fortification; passage of enabling legislation; and maintenance of striect monitaring of
the final product, both as it leaves the factory and at the pariphery, since transport and
storage may affect its compositien.

The central level i[s often respensible for preparatien of nutrition educatlon campaigns
and material {messages or "spots". for use by radio, television and cinemas; and posters,
flipcharts and other visual aids required by workers at the paripheral level).

TRAINING

All levels of health personnel need to be properly informed about nukritional blindness
and its prevention. The content of such training will depend, of course, on the nature of
the individusl's involvement with the disease. Physicians, medical officers and graduate
aurses often represant the ulbimate source of information, supervision and motlvation at the
secondary and tertiary levels, and therefore need to be familiar with a1l aspects of the
problem, Brief, periodic refresher courses will stimulste their interest and maintain their
competance.
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A more simplified, practieal curriculum is appropriaste for the training of primary health
care workers. FEmphasis should be placed on the seriousness of the problem; the fact that it
ariges from Ffaulty, correctable dietary practices (lack of breastfeeding, and late
introduction of locally available Vitamin and Provitamin A-rich foods); and that e¢hildren
with proteip-energy malnutrition, diarthoea, respiratory tract infection, measles and any
severe illness are at high risk of nutritienal blindness, as are appavently normal childran
Viving in the immediate vicinity of an active case of xerophthalmia. Workers should he able
ta recognize, though not necessarily classify, night blindness, Bitot's spots, corneal ulcers
and necrosis; understand the need for prompt, massive dose Vitamin A therapy and ecorvrection
of underlying systemic diseases; and know how to refer children with severe disease
(inflamed, ulceratad eyes) to secondary facilities after initiating emergency massive dose
thevapy. Supervision, feadback and periodic re~training by higher level medical personnel,

or  specialized primary eye care workers 1is essential for maintaining motivation and
competence,

Primary health c¢are workers should ha capable of providing wvillage-level nutrition
education to families and neighbours of affected children. Regular, village-wide nutrition
sducation campaigns, however, are often delegated to specialized nutrition or general health
education personnel. 1In either instance, methods for increasing Vitamin A intake should hbe

provided in the context of general dietary improvement anmd the prevention of protein-energy
malnutrition.

Training aids and clinical recognition cards, already available through WHO and other
agencies, may prove useful, bhut should be tailored te lecal needs.

EVALUATION

Evalustion should be an integral part of any programme. Some techniques are extremely
simple, such as monitoring the number of Vitamin A or measles doses distributed. But these
do mnot reveal whether or not the children ever received them, For more definitive
assessment, special recording procedures need te be established at the family level. Spot

checks of family-retained household health cards can then establish the proportion of target
children who actually received the agent. Both of these techniques assess the process. To
assess impact, i.e. whether the programme is actually reducing the number of children gaing
blind, clinical informatiom must be collected. One simple technigue 1s to estahlish and
periodically rteview standardized recordimg of xerophthalmia ecases encountered by selected
village level health workers, clinics and hospitals operating im high risk areas. More
definitive assessment requires periodic examination of a random sample of all pre-achool-age
children residing in such areas. As a general rule, individuals directly responsible for
implementing the programme should not be the same as those evaluating it. But  c¢lose
coprdination between the two is essential, since evaluation should indicars marhods by whieh
the programme can he improved.
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VITAMIN A TREATMENT SCHEDULE
Timing Dosagel
jmmediately on diagnosis 200 000 IU by wmouth (110mg retinol palimitate)
or

100 000 water miscible IU by intramuseular

injection (35mg retinol palmitate)
Mext day 200 000 IV {110mg) by mouth

Prior to discharge; if clinical
deterioration occurs; or once 200 000 1U (1lOmg) by mouth
every 2 weeks (in kweashiorker)

VITAMIN A FROPHYLAXTS SCHEDULE

Individual Oral dose of retinol palmitate Timing
Children 12 months of age 55mg (100 000 IU)} Onee every 4-6 months
Children 12 months of age 110mg (200 000G 1u} Once every 4-6 months
Newborn 27.5mg { 50 000 1U) At bitth
Women of childbearing age 165mg {300 000 1U) Within  ome  month

giving birth
Pregnant and lactating women 2.75mg { 5 000 [U) Every day
ot
1lmg { 20 0RO 1L Once every waek

1 ghildren below 12 months of age should receive doses of only half this size.

of
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CHAPTER 3 : (NCHOCERCIASIS

3.1 PRESENT STATE OF KNOWLEDGE

URENERAL ASFECTS AND EPIDEMIOLOGY

Onchocerciasis is a blinding, parasitic disease caused by a filarial werm, Onchocerca

volvulus, which is transmitted from person to person by the bhite of Simulium fiies. The
disease affects 20 to 30 million persons, and is responsible for at least several hundred
thousand cases of blindness.

Its geographical distribution depends om that of the vector of the disease. In tropical
Africa all countries are affected between the latitudes of 129N and 1598, and in Central
and parts of South America {Mexico, Guatemala and Venezuela) there are quite large foci. 1In
other countries of South America (Colombia and Amazonian Brazil) and in the south-west of the
Arabian Peninsula (Yemen) onchocerciasis affects a very limited number of persons.

Man is the final host .in which the adult forms of the parasite live in either an
encapsulated or a free state. The female worm releases embryos, or microfilariae, which
invade the tissues and involve not only the skin and eye, where they are very easy to
demonstrate, but also the internal organs.

Microfilariae are ingested by female blackflies when they bite and take their blood meal
Erom an infected person. They develop in the fly for an average of 7 days until they attain
the infective form which is reinjected into man by biting. These infective larvae eventually
develop inte the adult male and female worms, which in seme cases form easily recognized
nodules under the skin. The adult female is capable, after fertilization, of releasing
myriads of microfilarial embryos which can initiate a new cyele. The life span of the adule
parasite may exceed 10 years, the maximum being 15 years, and man apparently constitutes the
only natural reservoir of parasites.

The blackfly vector lives near rivers, where it lays its eggs in fast running water. In
West Africa it can fly more than 100 kilometres, and so ccolonize rivers very quickly. The
blackfly bites manm in the daytime, These bites are & source of substantial digeomfort, as
the number of hites per persom per day may reach several thousand.

The pattern and severity of the disease varies from ome geographic area to another.
This appears to depend on the intensity of transmission and possibly on differences in the
parasite and its vector.

THE MANIFESTATIONS QF ONCHOCERCIASIS

Onchocerciasis 1s a cumularive parasitosis. In general, cutaneous and ocular
manifestations in a given population increase with increasing mmbers of bites by the flies
and with higher numbers of parasites detectable in the skin. In hyperendemic areas, the
dizease usually becomes clinically apparent in young adults. The main general signa include
the prasence of palpable subcutanecus nodules, itching and a Ffine papular rash, which 1is
easily overlooked. 1In later stages there is usually atrophy of the skin, and also changes in
pigmentation,

Dnchocercal invelvement of the eye causes lacrimation, photophobia and itehing. Pain may
result from iritis and glaucoma. Usually, howsver, the disegse progressea insidiously over
several decades. Night blindness and narrowing of the visual field commonly occcur at an
early stage of the disease, Serious impairment of vision aften develops more rapidly in the
late and irreversible stages of the disease,
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The early onchaocercal corneal manifestation, punctate keratitis, is reversibla. However,
the more ssvera chronic sclerosing keratitis, which is painless, wsonstitutes ao important
cause of permanent visual loss, as do the lesions in the retina and optic nerve.

The ocular lesions constitute tha most disabling manifestation of the disease., In some
African savanna villages the prevalence of onchecereszl blindness may he as high as 10 of the
total population, and severe eye complicatlons may be prasent in more than 40% of the adults.

Onchocerciasis is most easily diagnosed by the skin snip technigue which is an easy and
safe test that can bhe performed by a laboratory auxiliary., The test provides evidence of the
parasite in the skin, and counting tha parasites gives a gquantitative evaluation of the
cutaneous parasite density.

In many African villages, close to large breeding sites of Simulium damnosum, there is
often a great social burdenm due to a large hlind populatiom. Under these conditieons the
adolescents and young adults in the villags tend to migrate to seek work elgewherse, and the
entire community may disintegrate with abandonment of the village.

In many onchocercal infected areas of West Africa vast areas nf cultivable land alongside
rivers are uninhabited, TIn areas with high rates of microfilarial transmission, and hence a
large proportion of disabled persons, a population density of less than 50 persons per square
kilometre constitutes a critical threshold for rtotal desertion of the land.

3.2 METHODS OF INTERVENTION

TREATMENT

The goal of treatment is the elimination of the adult worms and microfilarial embrycs of
8. volvulus from patients without increasing serious adverse reactions. This is difficult to

achicve with available drugs and carries some risk even with expert supervision, Eyen a
reductisn in the microfilarial load is useful in preventing severe ocular lesions.

The available metheds include -

{a) Surgical removal of the onchocercal nodules, or nodulectomy, which iz of deubtful
efficacy, except for somse cases with head nodules 4t an early age.

(b) Chemotherapy, which ralies mainly upon disthylcarbamazine-citrate (DEC-C}, which
efficiently %ills microfilariae, but which carries a =risk of acute adverse
react lons, including optic meuritis. The other drug available, suramin, efficiantly
¥ills adult worms, but is toxic.

Considering the drawbacks of the two available drugs mentioned, treatment of
onchocerciasis cannot be undertaken on a large scale. Both DEC-C and suramin may give rvise
to very serious adverse rvteactioms, particularly in heavily infected patients, and thus the
need for strict medical supervision becomes imperative. A short course of treatment with
enrticosteroids in the ipitial phase of a DEC-C course has proved beneficlal to reduce the
side=effects, and anti-allergic drugs may also be useful to thar effect. As a general rule,
chamotherapy of onchocerciasis should be considered on an individual bhasis, and strict
indigations for treatment should be applied, taking inte account possible {atrogenic «ffects
0f repeated treatment eourses, needed in hypersndemic areas.

Yheir adventages and disadvantages, dosage schedules and main therapeutic indications are
summarized in the accompanying table. The main indications for treatment are severs itching,
dermatitis or the praesence or risk of progressive ocular lesions.

The traatment of ocular onchocerciasis and its complications requires speclally trained
parsonnel with appropriate diagnostic and treatment facilicties.
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Repeated treatment courses utilizing DEC-C at high dosage are probably potentially
dangerous, provoking an aggravation of the escular disease, but weakly doses of DEC-C may be
useful in preventing severe oecular lesions from ensuing. However, such suppressive
chemot?erapy‘ is tolerated only if the load of microfilarise is fairly low, which may
necessltate initial intense treatment with DEC-C under steroid cover and strict suparvision.

PREVENTIVE MFEASURES

The current (1982) main strategy for prevention of onchocerciasis is based on the control
of the blackfly breeding sites, “This can be achieved by means of application of larvicidas
iT the infested water courses, or by building dams and thereby submerging the breeding
sites. Exparience has shown that larvicidal campaigms ecan be guccessfully implemented on a
1§IEE scale, but the high cost of suech campaigns is a limiting factor. The blackfly veetor,
Simulium neavei, and onchocerciasis were successfully eradicated by DDT from an izelated
focus 1n Keaya (1950). This is the only known instance of eradication of the blackfly
vector. Etsewhere (in Chad and Wigeria) operations of this type against the vector
3. damnosum have heen unsuccessful.

At present, a programme for control of onchocerciasis by aerial treatment with modern,
hiodegradahle insecticides in large foci covering seven West African countries has resulted,
after 5 years, in satisfactory centrol of the vector over R0% of the treatment zone. The
wide distribution of the vector 3, damnosum makes it necessary to treat large areas. These
operations are very costly for technical and logistic reasons and it will probably be

difficult to apply them without modification in other onchocerciasis foei.

The development of a new, highly effective, and non-toxic anti-blackfly larvicide

(Bacillus thuringiensis H14), will probably enable larval control measures to be i lement ed
more eastly,

Some large dams, constructed for economic reasons, have made it possible ip certain
African countries to eliminate the blackfly vector over hundreds of kilometres of river.
Small dams have little effect but may even lead to the c¢reation of artificial breeding sites
on the reservolr, and to an associated increase in sehistosomiasis and malaria.

The interruption of transmission by medical treatment of the human parasite reservoirt is
not feasible because of difficulties in using the available drugs.

Where the vector has not been controlled, it 1z possible to prevent blindness by
selective medical treatment of persons at occular risk. In each forus, it would involve only
a limited number of patients. The individuals at greatest risk of bliadness and most in need
of treatment are uvsually males aged 15-45 years who live in first-line villages (i.e. those
nearest to the Simulium breeding sites).

The exposure to the transmission of 0. volvulus can be reduced by the following means :

(2) Displacement of villages away from breeding sites, snd hence their traditional water
source depends on the provision of an adequate water supply in the new village.

{b) Clearing of land to raise its occupancy rate which may, under certain circumstances,
reduce the number of bites suffered by each person.

Individual protection can be achieved by the use of repellents and protective clothing,
especially long trousers, light boots, long-sleeved shirts with close fitting wrists.
However, these are difficult for farm workers to use in conditions encountered in their daily
work .

Chemoprophylaxis with drugs is not possible. Suramin is active against infective
0. volvulus larvae, but is dangercus ak dosages that would he effective for chemoprophylaxis.
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3.3 ACTION AT VARIOUS LEVELS

In order to provide the training and supervision needed fotr control of onchocerciasis, it
may be necessary initially to have special teams devoted only to onchocerciasis and
pravention of blindness work in the area concerned. Such teams should form 2 mobile but
integral part of the primary health care system.

PRIMARY LEVEL

The lacal primary health care worker should be capable of recognizing onchocercal nedules
and referring patients with visual loss, painful eves or severe dermatitis. The health care
worker ¢ould alsa supervise self-administered suppressive chemotherapy to selected patients
with DEC-C (one tablet to be taken per week), following initial intensive treatment under
supervision., They can alsc trest skin lesions, which azre always to some degree infected,
with simple antiseptics. The primacy health care worker should take an active role 1in
digseminating appropriate information about onchocerciasis and the community participation in
its control, including elimination of local breeding sires, local larvicidal econtrol and
responsibility for individual pretection.

The indiscriminate use of DEC—C tablets in onchocerciasis areas should be discouraged.

SECONDARY LEVEL

At this level, & more zccuvate assecsment of onchocerciasis should be made by means of
quantitative skin snips, palpation of wuodules and more precise evaluatien of visual
digarders. Cases in need of specific treatment can, thus, be identified.

All rhe therapeutic procedures {(nodulectomy, treatment with DEC-C and suramin) can be
performed at the secondary level, provided there is adequate training and supervision. The
first few days of DEC-C treatment must be monitorved with particular care, as short courses of
corticostercoids are often necessary to reduce the initial reactions.

TERTTARY LEVEL

The tertiary <c¢entre should provide appropriate training in the management of
onchocerciasis for the workers at the secondary level., Tt is also of importance te provids
continuing in-service training, supervision and support for workers im their own hospitals
and health centres.

3.4 ORGANIZATIONAL ASPECTS

PLANNING AND TNTEGRATICN

The control of onehocerciasis requires a2 strong planning at the central level, hecause
there is a nesd far coordinated action at the narional and intercountry levels. Baseline
data on foci of onchocerciasis and the gravity of the disease must he collected, includiag
necessary entomological information.

The integration of onchocerciasis activities with other health programmes is often
difficult, but should be considered whenever feasible. Certain activibies in the field may
be integrated into the tasks of mobile teams dealing with other vector-horne diseases,

]
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EVALUATION

The evaluation of control measures against onchocerciasis is complex, considering the
vectorial aspects as well as the disease itgelf, The monitoring of any larvicidal campaign
will necessitate a comprehensive entomological surveillance seheme. However, the
interruption of transmissien of 0. volvulus also needs to be confirmed by epidemiclogical
studies, as there should, 1in that case, be no new cases of onchocerciasis in previgusly
non-infected individuals., A substantial reduction of the transmission of 0. volvulus will
change the pattern of clinical manifestations of onchocerciasis over time, including the
ocular lesions, and this must be followed up in carefully planned epidemiolegical studies,

TRATINTNG

Health education, focusing on information on onchocerciasis, its main manifestations,
transmission and risk signs, may be of great value, provided thers are adequate follow-up
facilities. The role of the community, and possible interveatiens against the disease ar rhe
community level, should be emphasized in information campaigns.

The training of personnel at the primary level should fecus on the main signs of
onchocerclasis and particular risk facters of serious ecular involvement, such as presence of
head nodules in children and impairment of vision. Clear criteria far the referral of such
patients should be given to the village health workers concerned.

At the secondary level, the personnel should be familiar with oncheecerciasis in greater
detail, particularly the quantitative assessment of an onchocercal infection and maln
indications for chemotherapy. The ophthalmolegical examination at this level should, if
possible, be quite detailed, which is of great importance for the establishment of
therapeutic indications. A close collaboration between primary and secondary levela must be
promoted, and the training of the personnel concerned should consider the actual field
conditions as much as possible,

At the tertiary 1level, specialized ctraining should be provided to entomological and
medical personnel as required. This can often be arranged on the basis of Technical
Cooperation among Developing Countries (TCDC), which is of particular interest in the field
of onchocerciasis control.
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CHAPTER U : CATARACT
4.1 PRESENT STATE OF KNOWLEDGE

DESCRIPTTON

The loss of vision from cataract is a major cause of blindness in developing countries,
Which can be treasted successfully with existing technology. Because cataract prevalence
increasas markedly with age, hblindness from cataract in developing countries will increase
very rapidly due to a five-fold inersase expected in the number of people over 55 during the
next fifty years. Even in those arsas with other blinding diseases such as trachema and
onchocerciasis, cataract is still a major cause of blindness.

Cataract is generally defined as any opacity of the crystallinme lens of the eye. Minor
lens opacities are extremely common and rarely interfere substantially with wvision. More
extensive lens opacities interfere with light rays passing through the crystalline lens and
cause distortion or complete absorption of light falling om the retina.

About B3% of cataracts are clasgified as senile, the causes of which are urknown. There
are many krnown causes of cataract, but these account for a relatively small percentage of the
total number of cataracts. The present understanding of the complex hiochemical and
structural events leading to formations of senile cataraet is quite incomplete.

Although met s major cause of loss of vision, congenital cataract is of particular
importance because it affects infants sand young children and therefora, if left untreated,
causes lifeleong blindness. At the present time, these cases are uwsually treated surgically
al. tertiary eye care centers because general anesthesia 1% required and the surgical

‘procedures are much more technically demanding than routine senile cataract surgery.

In those countries where cataract is a major blinding condition and where most of the
ophthalmologists' efforts are devoted to cataract surgery, it 1is essential that the
accumalation (backlog) of unoperated cararacts be eliminated as soon as possible., Once an
extra effort hasz heen made to eliminate this backleg, it is possible ta cope with the annual
incidence of new cataract cases with available resources. The backlog should be estimated,
and a time limir - not more than 5 to 10 years - should be set for its elimination,
Governments and nongovernmental agencies shewuld adopt policies which would encourapge and
facilitate cataract surgery in the rurel areas until the backlog is reduced. If sufficient
numbers of national ophthalmologists or surgical techricians are not available, appropriate
manpower should be trained, and in the meantime other solutions be explored such as
short—term agsistance from expatriate volunteer organizations.

ErTDEMTOLOGY

Magnitude of the problem : Although the biochemistry of cataract formation has been studied
extensively, there has been relatively 1little research on the distribution and prohable
causes of cataracts in human populations. There are three major ways to study the magnituds
of the cataract problem: (1} prevalence surveys, (2) blindness registries and model reporting
areas, and 3) rumber of operations performed,

Prevalence surveys veported from developing countries indicate that cataract iz the major
cause of severe visual impairment. Tt aceounts for about 5N% of blindness, with overall
rates of blindness between 1 and 3 per cent of the population. Cataract as a cause of
blindness appears in the fifth decade in Indiz compared to the sixth or seventh decade in
most industrialized countries. A contributing factor to the high prevalence of cataract in
the developing world is the lack of an effective eye care delivery system.
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Blindness registries are almost always incomplete, but in certain countries such
registries mav give some idea of the relative importance of the different causes of
blindness. The Model Reporting Area (MRA) for Blindness Statistics in the USA revealed that
cataract accounted for 12% of blindness.

The number of operations for cataract may provide a rough measure of the need for medical
care that would be generated by cataracts in a particular population, but these rates are
influenced by a number of factors such as the availability of service, the visual
requirements for the population in question, and the willingness of patients to undergo
surgery. Moreover, surgical rates reflect the numbar of operations performed, so do not
represent the number of individuals with catarvact who may eventually have hilateral surgery.
Although the annual rates of cataract surgery are not available for developing countries,
data have baen ohtained in industrialized countries where they vary from 9% to 167 per
100 000 population.

Rigk factors ip ¢ataract formation : Some studies suggest that lens opacities progress more
rapidly in diabetics and that this progression occurs Ffaster in diabetic women than in men.
Another suspected risk factor, ultraviolet light and/eor sunlight, has long bheen felt to be =
factor leading to cataract formation, X-rays are known to induce human cataracts. For a
single radiation exposure, all doses over 200 rosntgens (R) regularly produce cataract., Oral
and topiecal corticostersids and certain other drugs also produce cataract. Tt 1is possible
that under—nutrtition may favour the development of cataract at an earliar age.

4.2 METHODS OF INTERVENTION

The diagnosis of a e¢linically significant cataract is well defined and can be carried out
by health personnel after minimal training.  The major problem is that of case finding. The
development of an efficient cataract surgery programme requires sample surveys Cto identcify
the magnitude of the problem, strategiss for identifying and attracting esses to either a
hospital or eve camp, and information about who will benefit from surgery. It is iImportant
to understand the social and behavioural factors that interfere with the individual patient's
utilization of cataract surgery programmes. The methods of cage finding, recruitment, flow
of patients and pre- and post-operative care of patients can vary from one country to another
and even from onme region to another in the same country.

There is no drug treatment for cataract, but sight can be restored by surgical removal of
the opague (cstardctous) lens and then by the provision of corrective spectacles or other
devices. Appropriate technology is availahle to manufacture cataract spectacles at low cost.

4.3 ACTION AT VARIOUS LEVELS

PRIMARY LEVEL

The initial intervention usually takes place at the primary level whers locally available
health-care persomne! such as the village health worker or a voluntser can ba trained to
sereen for visual acuity and identify those patients whose acuities are equal to or less than
a pre—determined lavel, usually 3/60 or 6/60. Further examinations to detect cataract can he
carried out at the primary level or could be referred directly to a secondary level of care.

SECONDARY LEVEL

The usual secondary level of care in most developing countrias is the lecal hospital
which is staffed by a general medical practitioner and madical suxiliaries «ho have heen wall
trained to assist the genaral practitioner. Occasionally an ophthalmoleogist may be avatlable
or at least a surgeon or general medical eofficer who has received training in cataract
surgery. Cataract surgery should occur at the secondary level where it can be performed
pithaer in local hospitals, satellite eye hospitals or mobile eye camps.

]
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PTRERTTARY LEVEL

Tertiary facilities are primarily oriented towards taking care of more complicated cases
such as congenital cataraects requiring geveral anesthesia, cataracts accompanied by other
diseages of the eye, such as glaucoma or irvitis, or cataracts associated with systemic
diseases such as diabetes that may complicate the pre-~ and post—operative care of the
patient. 1In addition, the tertiary hospital may serve as a bhase for the development of
satellite hoapitals and mobile eye units,

4.4 ORGANIZATIONAL ASPECTS

PLANNING AND INTEGRATION

In Tacal hespitals, ophthalmologists, well trained in cataract surgery, can deliver eve
care to patients coming to the hospital. Where local transportation is well developed, this
is a feasible approach, especially when the base hospitals are lecated in smaller cities
relatively tlase to rural aresas. However, since most such hospitals are located in large
cities, and the majority of people in the developing world 1live ia rural aress, these
hospitals are not ideally .located for the delivery of eye care to the outlying rural
population, Therefore, an ocutreach programme may be necessary and can be integrated with the
dirtrict hospitals that are more accessible to the rural population.

Under certain conditioms the establishment of rural eye hospitals may be appropriate.
These could be either general hospitals equipped and staffed to perform eye surgery, or a
satellite eye hospital specifically organized for the delivery of eye care in the rural
setting.  Such satellite hospitals would serve the purpose of not only taking care of the
backlog of cataract cases but keeping up with new cases as they oceur. Complicated cases or
cases requiring specialized treatment such as retinal detachment surgery or vitrectomy would
be sent to the referral hospital.

The mobile eye unit is a third delivery approach and can serve both rural and urban areas

where petrmanent infrastructure for eye work is inadequate. This eye camp approach is
already established in some countries and is working satisfactorily to deliver the services
at the peripheral level. This approach requires detailed advance planning and community

participation.

TRATNTNG

The  personnel  required will vary aceording to the needs in each country and this
personnel may include ophthalmologists, both at a senior and junier level, residents—
in-training, ophthalmic assistants, ophthslmic technicians, nurses, and voluntary or
nonvoluntary aides or helpers. TIf enough ophthalmologists are available, they could perform
the cataract surgery. On the other hand, 1in countries where the numbar of available
ophthalmelogists is insufficient to remove cataracts in remote and disadvantaged communities,
the identification and training of genersl practitioners or other surgeons to organize and
perform cataract surgery may be desirable, In 1instances where ophthalmic assistants or
general nurses have received extensive training in cataract surgery, they may perform the
surgery under supervision.

Auxiliary personnel play an important role in ecataract surgery delivery, These may
inelude categories such as ophthalmic assistants who refract patients, messure intraccular
pressure, irrigate nasolacrimal sacs and assist at surgery, nurses who manage pre~ and
post-operative patient care, and aides or helpers who take care of the routine day-ro-day
activities in the hospital or mobile eye unit. Of greatest importance is a flexibility of
appreach in addressing manpower needs,
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EVALUATION

A periodic review of progress in reducing the magnitude of the cataract problem is
important. This is best accomplished not by focusing solely on the number of operations
performed, but on the number of cases that remain in the population as determined by sample
surveys. Such information about the number and location of remaining cases 1s necessary for
the efficient management of any program designed to eliminate blindness from cataract.

The performance of activities at every level should be evaluated periodically to ensure
an adequate level of care. As part of assessing performance, sample surveys of patients who
have undergone surgery should be dome at intervals to evaluate the performance of the team as
a whole.

CHAPTER 5 @ OcuLarR TRAUMA

5.1 PRESENT STATE OF KNOWLEDGE

DESCRIPTION

The prevalence of blindness dug to ocular traums and the nature of imjury varies widely
in different parts of the world. In the industrialized countries the main risks are
indupstrial and autometive accidents. In the developing countries, the majority of injuries
are from agricultural practices and cottage industries. In rapidly industrializing
countries, eye injuries are particularly frequent because the hazards of the work place are
not yet appreciated by workers or their supervisors. In recent years, the rapid development
of the chemical industry has resulted im higher incidence of imjuries by chemicals.

Rlindness may be due to trauma itself or to secondary infection and sympathetic
ophthalmia, The situation is exagerbated by the delay in proper management and by the use of
inappropriate home medications. The eye condition invarisbly worsens, and complications
appear when time is lost in applying home medication and delaying 1instituting propar
management ,

Trauma as a4 gause of blindness Figures prominently in the list of causes of blindness and
visual disability in many parts of the world, and hess been variously reported from C.EZ in
Zambia, 1.3% in Imdia, 2.1% in China and Mali, 5.6% in Uganda, 6.7% in Svi Lanka te 9.4% in
Fiji. It is atso one of the commen causes of absence from work. Thus, ogular injuries
generate a need for costly medieal care and result in economic less in productivity.

RRIDEMICGLOGY

The pattern of incidence, type and severity of ocular trauma is constantly changing and
is directly related to the setting in which it occurs, i.e. eivil or military, industrial or
agricultural, occupational or domestic.

Poor midwifery can lead to serious birth trauma to the eyes. In the first twe decades of
life, injuries are often common and severe. Children can damsge their eyes by playing with
potentially dangerous toys, sticks, fireworks and missiles (e.g. darts or arrows). Boys &re
more prome to get injured due to theitr participatien in outdoor activities and apgressive
games, and 3% to 7.5% of accidents involving the eyes and adnexa are caused by sporis.
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In adults, many eye injuries occur in domestic situatiens. In agricultural workers,
tnjuries due to farminmg practices are significant, partieularly from small Fforeign hodies,
such a5 wheat spikes, rice husks, sugar cane leaves, ete. Exposure to toxic chemicals,
particularly liquid amwmonia, cause injury to the eye in both agricultural and in industriasl
settings. The worldwide increase in automobile sccidents results in many cases of ocular
injuries caused by cemtusions and splinters from the windghields., Acute and chronic damage

to the eye iz caused by a variety of electromagnetic radiations including infra-red,
ultraviolet and ionizing radiations.

Occupational  injuries account for a large proportion of cases. The nature of
occupational trauma o the eye varies from country to countty and in different case studies,
In developing countries, cottage industries are responsible for many eve injuries from
carpentry, blacksmithing, stone crushing, chiselling, hammering and wood chopping. During
wars, combat-related blast injuries to the eyes are common,

5.2 METHODS OF INTERVENTION

In view of the varied nature of ocular traums and inequalities in the availgbility of
health survices in remote areas, only general guidelines of methods of intervention can he
rec ommanded.

An epidemiological appraisal of significant eye injuries and their causes can identify
the various risk factors and possible measures for their control.

PRINCIPLES OF EBREVENTION AND TREATMENT

Management of ocular trauma as part of primary eye care forms an integral part of health
services. Primary level health workers and the trained health personnel at peripheral posts
should he able to organize preventive measures, manage ocular emergencies, and arrange
appropriate referrals.

Improved services for maternal and child health care can avoeid many cases of birth
trauma; social and health education can reduce blindness cansed by dangerous toys and games;
incresased awareness of the potential danger of agricultural, industrial and non-industrial
practices, and the provision of basic facilities for first aid management, can help to reduce
the magnitude of the problem,

Education for eye safety should be integrated in the school syllabus at various levels of
education. Safe playgrounds and c¢hildren's parks should be provided in schools and
residential areas.

Films on industrial and non-industrial occular injuries can be prepared and the mass media
used to create awareness of the need to prevent accidents and protect eyas.

Tn addition teo health pectsonnel, schonl teachers, social workers, volunteers and senior
level students can be trained to disseminate information on the pravention of ocular imjurias.

Making the machine and methodology safe : The key to the prevention of accidents in
factories is to improve the safety features of machines, to have proper illumination of the
working area, to select workers with the requisite alertness and good vision, and to
encourage the use of protective devices,

{a) Machine safety; Machine design should give high priority to the safety of the operator.
A strict scrutiny of each machine is imperative before it leaves the factory to ensure
that safety featuves are indeed in place. Periodic inspection and maintenance of these
safety features should be done.

(b) Geod illumination makes the job edsier and safer. The present recommendation for the
lighting standard in factories should be adequate.
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{c) Every pogsible effart must be made to improve the handling and storage of chemical
materials particularly injurious to the eye, such as caustics and acids.

(d) Protective devices for workers: the best method for individual! safeguard against ocular
Erauma is the use of proper protective devices such as goggles, face masks, etc.

Visual standards and job placement : It 4is imperstive that every prospective worker
possesses the requisite visual efficiency to emable him to carry out his job without
endangering himself or others. Guidelines for visual standards for various jebs inm the
factory need to be worked out. These should be grouped into (1) jobs requiring high visual
efficiency; (1i) jobs requiring moderate visual eEficiency; and (i1i) jobs requiring low
visual efficiency.

Pre—employment visual records must be maintained and periedic check—-ups carried out to
ensure the safery of workers, Workers must be informed of the possible hazards and how to
prevent them 1n their work, and in the use of parsonal protective devices.

Rural industries : Ocular 1injuries in rural populatisws, though frequent, may bea
relatively minor and tend to heal without serious damage to the wision, However, secondary
infection in these casgses too often leads to gross visual impairment and hlindness due te lack
of simple and timely interventien. The usze of protective devices For individpals should he
popularized. Simple, inexpensive and safe maechanical devices should be found and made
available to reduce direct manual handling of materials and livestoek, Workers should accept
responsibility for observing safety regulations.

The availability of primary eve care bto treat minor eve injuries and to prevent sacondary
infections is most important to reduce blindness due to trauma in the rural sector.

Automobile accidents ; To prevent eeular injuries in automobile accidents, adequate codes
for safety devices, a strict procedure for the awarding of driving licences, and road rules
need to be adopted and enforced.

Radiation hazards : The effect of infra-red radiation on glass blowers and the i1l
effects of UV, ravs, X-rays and gamma rays on the eyes are well known., Since World War 1T,
there has been an increased awareness of radiation injuries to the eyes.

The use of radic—active materials in industry has introduced the potential danger nf new
hazards both to the individual workers and general population. The increasing use of laser
davices in military, industriazl and domestic eettings also presents a real hazard to the aye,
for which safety measures must be defined.

Mining injuries : There 15 =2 high ineldence of »lindness in the mining industry,
particularly due to the use of explosives. The great majority of these accidants are
preventable by proper safety measures and training of the workers.

5.3 ACTION AT VARIOUS LEVELS

PRIMARY LEVEL

The treatment and management of ocular injuries is am important part of primary eye care
in both rural and urban settings. Basic supplies of drugs, instruments and dressing
materials should be provided to mamage eye injuries at primary health care level. 1t is of
particular impertance that antibiotic ointment be made availahle in rural areas.

The primary health c¢are worker may remove conjunctival Foreign hodies, hut deeply
embedded corneal foreign bodies are best dealt with by personmel with special training. If
referral to the secondary or tertisry levels is not practiecable because of distance, etc., it
may bhe desirable to train primary health care workers inm the removal of corneal foreign
bodies, and to provide instruments, topical anaesthetics, antibiotic eye oiatment and
dressing material.
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Fach industry should have a provision for first aid and proper referral facilities for
specialized care. Plants with potential risk of serious chemical hazards should evolve and
mgintain an 'emergency care service', with stress on preventive aspects, periodic dummy
demonstrations, and provision for quick irrigation and flushing of injurious toxic substances
from the eyes.

SECONDARY AND TERTIARY LEVELS

In addition to these emergency measures, some cases will need further treatment in the
district hospital and more specialized treatment in special centres. Information regarding
the eye cagualty service and lizison with the hospital antherities should be maintained.

5.4 ORGANTZATIONAL ASPECTS

PLANNING AND INTUEGRATION

Prevention of injuries is a matter of great social significance. Coordinating action by
governmental and other agencies in the area of eye safety should be promoted through (1)
school committeas (consisting of teachers, students, parents and 2 health worker); (ii)
village committees {local 1eaders 3nd health workers): and (i1i) industrial committeas
{employer, employees, engineers and a health worker). Fye safety guidelines and trauma
survelllance should be establighed by these committees.

A1l the efforts in this direction should include dissemination of safety guidelines and
of how to prevent ocular injury within the communicy. Managers of the industries musat
ensure that essential first ald measures are provided and that a record is kept of possible
causes of ceular injuries.

Leglslation should be prometed for
{a) prohibiting the use of untrained labour for performing high risk jobs;

(b) the observanee of minimum safety standards for workshops and factories with
regard to lighting and number of working hours;

(¢) banning the mamufacture of fireworks and crackers;
(d) the mandatory provision and use of protective devices in high risk areas;

() the mandatory provision of first aid equipment and kits in the high risk
industries.

FVALUATION

There Is a need to evaluate the outcome of intervention methods and of the treatment
given. A gimple standard form may be used which includes (&) cause and severity of the
injury, (b) extent of the initial damage due to trauma, (c) secondary infection and (d)
extent of the ulrimate damage,

TRAINING

Training of manpower in the prevention of ogular trauma would neceszarily invelve the
training of those invelved in safe design, usage and maintenance of machines. A close
interaction between the medical and engineering persommel is imperative in this regard.
Engineers in specific industries should receive short training courses om ocular hazards and
how to prevent ocular injury,
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Training and refresher courses should be organized for the factory managers, enginears,
factory doctors and eye speclalists to inform them of the latest advances in the field of
prevention and management of eve trauma.

Science teachers in schools and colleges should be trained in safety measures amd First
aid management. Basic health workers need to ba adequately exposed to relevant aspects of
ocular trauma, with stress on prevention and first aid measures. Medical staff at the
peripheral level and those associated with industries and emergency rooms should receive
regular refresher courses on the epidemiology of ocular inmjuries, their prevention and
Lreatment .

Persons werking in hazardous occupations should have adequate practical training in their
jobs before they operate machines or handle chemicals. The utility of protective eye wear
should be explained and its use made mandatory. Such a traiaing sheuld he imparted by
experienced personnel. Employses should be trained in simple first aid measures;  such
training should be practical and repeated periodically.

At the terriary care level, expertise iy desirahle to deal with tramms and 1its ocular
complications.

CHAPTER b :  GLAUCOMA
A,1 PRESENT STATE OF ¥NOWLEDGE

DESCRIPTION

Glaucoma includes four main dissase entities with the common feature of imtrascular
pressure high enough to cause impairment of the optie nerve and visual field, ultimately
leading to blindness. The four disease entities are: (1) congenital glaucoma ar buphthalmes,
(2) primaty open angle glaucoma (chronic simple glaucema), (3) primary angle clesure glaucoma
(congestive glaucoma) and (4) secondsry glaucoma.

Primary open angle and angle closure glaucoma account for the vast majority of cases of
glaucoma blindness. Of the two, chronic open angle glaucoma is the more common, and also the
more difficult to diagnose and treat.

Glaucoma is an important cause of blindness, both in developing and industrialized
countries. It accounte for approximately 10% of all blindness. In develsping countries with
a large backlog of cataract, lens-—induced secondary glaucoma adds te the magnitude of the
problem.

Acute angle closure accounts for 0% of glaucoma in Caucasians, perhaps more in some
Asian populations. It arises in individuals with small eyes and shallow antarior chambers
under certain circumstances (commonly dilatation of the pupil) in which normal egress of
aqueous from the eye is prevented, so that intraocular pressure risss rapidly, resulting in
brow— or head-ache, and frequently nausea and vomiting. The cornea hecomes oedematous and
the patient may notice decreased visionm or haloes abour lights. The eve will usually appear
iaflamed, and will be Firmer than the other eye. If unrelieved, a sustained attack of angle
closure glaucoma will result in irreversible occular damage and ultimately blindness, uzually
within T to 3 days.

An acute attack is treated medically, by lowering intraccular pressure with hyperosmot Le
agents and constrictimg the pupil with mioties, In most patients the condition can he
permanently cured by peripheral iridectomy, a relatively simple operation that creates a hola
in the peripheral iris, forming a permanent chaanel through which aqueous £luid can Flow from
the posterior chamber to the anterior chamber,
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The disease is almost invariably bilateral. Although an acute attack usually invelves
only one eye at a time, the uninvelved eye is likely to suffer an acute episode within % to
19 years. Tor this reason, it has hecome popular to operate on both eyes, rather than only
on the eye which has had the acute attack,

Primary open angle glavcoms, in contrast, is a slowly progressive, insidious disease
caused by a2 moderate increase in resistance to drainage of aqueous from the eve, and ia
difficult to detect because it is asymptomatic. 1Its cause is unknown.

In cases with open angle glaucema, there is usually elevation of intrascular pressure
which leads to gradual destruction of optic nerve fibres with a resultant enlargement of the
optic cup and progressive and characteristic alterations in the visual fields. Because the
prassute rises slowly and often is not very high, and because central vision is retained

until late in the disease, the patient is usually unaware of the prohlem until little can he
done .

Intraocular pressure is usually elevated for many vyears hefore the onset of
characteristic field loss, szlthough patients with higher pressures tend to develop loss of
visnal field sooner. Chronic cpen angle glaucoma is theught to occur earlier and progress
more tapidly in black peopulations than in white. Darkly pigmented individuals are also more
refractory to therapy.

Unlike acute angle closure glaucoma, the recognition and treatment of open angle glaucoma
is unsatisfactory, even in developed countries.

Congenital glaucoma (buphthalmus) is an uncommon condition in which elevated pressures
during the first few years of life result in optic atrophy and eften enlargement of the
eyeball and eloudiness of the cornea. Management requires specialized surgery.

Secondary glaucomas are caused by a large number of ocular diseases. Prevention depends
on the prevention or treatment of the underlying diszease.

LIAGNDIS TS

Acute angle closure glaucoma is diagnosed by the presence of pain, a red eye, a large
pupil, cloudy cormea, visuzl losz zand elevated pressure in an eye with a shallew anterior
chamber.

The diagnosis of open angle glgucoma is much more difficult because patients are
generally asymptematic. It can only be made with certainty if facilities are availahle for
examination of intraccular pressure, the optic nerve head and the visual fields. Special
“"sereening” procedures are often carried out on large numbers of apparently healthy adults
(over 30 to 40 vears} in order to identify early cases. (me of the easiest techniques for
screening is to measure the intraseular pressure with & tonometer. Unfortunately, the
ability of eyes to withstand elevated intraocular pressures varies widely, and unless the
pressure is consistently very high (e.gz. 30 or 35 mm Hg}, it is impossible to pradict how
long it will take {if ever) for any particular eye to develop charscteristic field less.

A second method of screening is to examine the size and contours of the eptic cup.
Unfortunately, unless actually seen to enlarge over time, or be very large to begln with
(e.g. occupying 80Z of the optic nerve head diameter} it is impossible to be certain the
patient has glaucoma, since many normal individuals have large optic cups. The combination
of elevated pressure and large cups, or different sized cups in the two eyes, would suggest
true glaocoma.

The third screening method is examination of the visual fields. By definition glaucoms
is known to be present only when characteristic changes have appeared in the visual fields.
But visual ficld examinations are time consuming and require a high degree of cooperation,
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It is not uncommon, in developed countries, to use two-stage scresning techaiques: large
populations are examined to detect those with elevated pressures and these found ts have high

pressures are referred for visual f£ield examinarion. Uafortunately only 1 out of evary 30
such people referred will actually have a glaucomatous field loss and one~thicd to half of
theose with field loss will have had a normal intraccular pressure when screened. "Sereening”

procedures are extremely inefficient, and even in developed countries, with comparatively
enormous resources, results are nof encouraging.

Late in the disease, the pupil will become moderately dilated and poorly responsive. Tf
the disease has been asymetriec, the other eye may still benefit from treatment.

6.2 METHODS OF INTERVENTION

Because it comprises several disease processes, there 1is no single method for the
prevention of visual loss caused by glaucoms,

Acute angle clogure glaucoma is a medical emergency, requiring prompt reduction in
intraccular pressure and removal of the blockage of flow hetwsen the posterismr and antarior
chambers. The patient should receive a2 hyperosmotic agent, such as glyeerol, and freguent
topical miotics (e.g. pilocarpine 4%) until the angle is open. As soon as the eye is white
and quiet, and the pressure normal, a peripheral iridectomy should be performed to prevent
future attacks, To forestall an attack in the fellow eye, it should receive pilocarpine 1%
twice a day until a peripheral iridecteomy is performed later on.

Chroni¢ open angle glaucema cannot be prevented and its treatment is controvarsial. TIn
mest countries, drugs are used to lower pressure and to prevent visual loss from progressive
dastructien of the optic nerve. If wmedical therapy becomes 1ineffective, a surzical
(filtering) procedure is performed. Such surgery is neither simple nor without risk, and the
failure and complicationm rates can be appreciable. TUnfortunately surgery is probahly the
only wmeans of therapy applicable to developing eountries, where the cost of drugs is
prohibitive, and the ¢lose follow-up and supervision required for adjustment of drug type and
dosage unavailable.

6.3 ACTION AT VARIOUS LEVELS

FRIMARY LEVEL

A1l primary health care workers should be able to recognize that an acute red eyve, with
reduced vision or pain or cernezl c¢louding or dilated pupil requires immediate referral.

There 1s little the primary health care worker can de to identify patients with early
open angle glaucoma. He should recognize the need, however, for referring any patient with
decreased acuvity, particularly when unilateral, and any patient with relatively fixed,
dilated or asymetriec pupils.

SECONDARY LEVEL

Personnel at the secondary level should be capable of differentiating the various causes
of red eye and providing appropriate medical therapy. Whenever possible, they should have
available both pilocarpine and oral hyperosmotic agents, such as glycersl, te trsat angle
closure, Depanding upon their degree of training in ophthalmic disease, secondary laval
personnel may perform peripheral iridectomies. Ntherwise thase operations  should  he
performed at the tertiaty level.

For chronic open angle glaucoma, the challenge at the secondary level is case detection,
Cases should then be referred te the tertiavy level for evaluation and filtering surgery if
needed. Fellowing successful surgery, the patient ghould return to the secondary level
worker for perilodic evaluation and re-teferral if the pressure should again bagle te rise.

-
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TERTIARY LEVEL

Depending upon the quality and relative availability of secondary and tertiary services,
tertiary personnel may be required to perform peripheral iridectomies. Because of their
superior training and faciliries, they are best equipped for carrying out Ffiltering surgery
and managing its early postoperative complications.

6.4 ORCANTZATIONAL ASPECTS

TRALNING

Primary cye care workers should have a simple knowledge of the structure of the eyeball.
They should recaive instruction in the recognition and need for immediate referral of
patients with red eyes and decrsased vision or pain.

At a minimum, personnel at the secondary level should be familiar with the diagnosis and
medical management of acute angle closure glaucoma. In some instances they may be trained to
perform peripheral iridectomies. They should alse be capable of performing tonometry, and
exgmining the optic nerve head and visyal fields to diagnose chronic open angle glaucoma.

Personnel at the tertiary level should be capable, in addition, of examining the anterior
chamber angle and of managing chronic open angle glaucoma medically and surgically.




SUMMARY

Blindness is a major health problem, particularly in developing
countries where the number of blind is 10 to 40 times higher than in
industrialized countries, Much of this ewcessive blindness is caused by
infections, malnutrition or cataract, amd can be easily prevented or
cured, The critical step is the incorporation of blindness prevention
activities as an integral part of primary health care. The development
of eye care services at the secondary and tertiary levels should be in

harmeny with the growth of primary eye care.

A national programme for prevention of blindness provides the
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coordination of activities at all levels. Natiemal programmes can also

ensure that there 1is an appropriate amd efficient utilizarien of
resources. It is particularly important to provide tepeated shert
training courses for persomnel at the primary health care level.
Moreover, the development of primary eye care ensures that secondary and

tertiary facilities are used appropriately and efficiently.

Although effective methods have been developed te deal with some
major blinding disorders (trachoma, blinding malautrition, cataract and
onchocerciasis), the methods of degling with other problems, such as
zlaucoms and ocular trauma, are still evolving rapidly im the context aof
blindness prevention programmes. There is a great mneed for applied
Tesearch inm all these specific diseases to improve the effectiveness of
blindness control activities. Such  activities, however, should be
directed towards the various aspscts of »lindness as sech, and not just

concentrate on eertain easily identified problems,

oDk
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TARLE 1

CATEGORIES OF VISUAL TMPATRMENT ADAPTED From .
THE INTERNATIONAL CLASSIFICATION OF DISEASES,
NintH (1975) Revision s

Category of
vigual
impairment?

Visual acuity? with best possible correction

Maximutm Jess than

Minimum equal to or berter than

Undetermined or unspecifiad

1 6/18 6/60 :
20/70 20/200 .'
5 3/10 (0.3) 1/10 (0.1)
@
v 2 6/60 3/60 (finger counting
et at 3 metres)
20/200 20/400
1/10 (0.1) 1/20 (0.05)
3 3/60 (finger counting 1/60 (finger counting
at 3 metres) at 1 metre)
20/400 5/300 (20/1200)
1/20 (0.05) 1/50 (0.02)
:ﬁ
al ]
g 4 1/60 (finger counting
E at 1 metcre) Lisht tion
= 5/.300 (20/1200) ig perceptla
1/50 (0,02) Q
3 No light perception
9

field radius no greater

@ If tha extent of the visual field iz taken into account, patients with a visual
than 10° but greater than 5° around central fixation should
be placed in category 3 and patients with a field no greater than 5° around central
fixation should be placed in category 4, even if the sentral acuity 1s not impaired.

D For the first four categories of visual impairment, the different lines of
figures in each box of the visual acuity columms represent the same level of acuity
expressed according to different notations.
with the Smellen f-metre scale (and, where applicable, the corresponding ability to
coupt extended fingers at a set distance); the second line gives the equivalent netation
used with the 20-foot scale; the third line gives the decimal notation.

The first line gives the notatiom used




